- WORKING PAPERS

COST BENEFIT ANALYSIS
OF EARLY CHILDHOOD
CARE AND EDUCATION

BY S1v GUSTAFSSON

SPPB o - i
MFBr 78:260 Gustafsson, Siv RS EEER. :
Cost benefit analysis of early chi SRR
[ .

IWWWWWWWHWWWWWWW

38065001686376 Ny Shvscentrum‘
Swedish Center for Working Life




COST BENEFIT ANALYSIS'
OF EARLY CHILDHOOD
CARE AND EDUCATION

BY SIV GUSTAFSSON

BTATERS
| PEYKOLOGISK - PEDAGOGISkA-—
' oL BIBLOTERG, ..
STOCKHOLM

A WORKING PAPER PREPARED FOR THE OECD
May 1978,



I. IDENTIFICATION OF SOCIAL COSTS: AND BENEFITS

Purpose of the study

This paper focuses on the relevant factors to be included in a
.Cost-benefit gnalysis of early childhood care and education.

~ There is no definite answer to.the question; What isqtheiéocié1 |
profitability of educating and giving good care to small child-
ren? The answer must be: it depends. The intention of this paper
is to try and answer on what it depends and why.

The study will include the following three topics:

I. Problems and issues relatsd to a cost benefit analysis.
II. Review of relevant empirical material and cases.
I11.Possible future options and policy implications.

Relevant material and cases will be taken from my home country,
Sweden. Sweden has some reputation for egalitarian family policy
and institutions. Female labor force participation rates have
been increasing rapidly. The demand for increased extra-family
day-care for children has parallelled this increase in the amount
of working mothers.

Extra-family day-care centers are built and run by local govern-
ments with extensive central state guiding and state subsidies.

- The financing of day-care is. however, a separate question from
the social profitability of it. The financing may affect the ex-
tent to which resources will be allocated to the building and
running of the centers and is therefore important. If private
day-care centers are not profitable in spite of social profitabil-
ity this is a classical reason for subsidizing day-care. Before



we make up our minds as to the question of subsidizing day-care cen-
ters or not we would like to know if this is profitable.

The crucial concept in a cost benefit analysis is alternative cost.

In order to be able to estimate an alternative cost one must decide
upon: What is the alternative? It is always the case that one can say
nothing about the profitability of a project without having som norm
of comparison. Mostly when considering a project the alternative is

to refrain from carrying ocut the project and use funds for another
project or keeping them on a bank account. Before we can say anything
about the profitability of extra-family day-care we must decide upon
the alternative. Tfadff{dnaily émé]?wéhde%eh'havé‘béén'takén.taré of
by their mothers at nhome.It is therefore a natural thing to have this
‘traditional pattern as the norm of comparison. The alternative that
will be used throughout this study is a situation where mothers take
care of their children. We will not compare different types of extra-
family day-care but compare extra-family day-care to intra-family
day=-care. The comparison is not day-care centers to family day-care,

i e a woman taking care of another child in addition to her own child
or the employment of a house-maid for taking care of the children.

What is a cost benefit analysis?

Cost benefit analysis means calculating profitability of a project
for scciety as a whole rather than for one single corporation, day-
care center or family. The concept of social profitability would mean
that one takes into censideration everything that is affected by the
project. However, such a definition of social profitability will be
very vague. We have to draw some line as to what we will include in
the calculation. Following Leif Johansen [1977] factors that may be
included into a calculus may be divided into three separate kinds

of factors:

I. tffects on several corporations instead of only one corporation.

II. Effects on persons, households and goverrment bodies which do
not normally perform profit calculations and where effects are
possiBIe to measure.

[II. Effects which are not quantitatively identifiable by the market
system. There is no way of getting an objective price and the
value of the effect has to be subjectively defined.



Calculations of the social profitability of day-care obviously must
consider Johansens first point. We are not considering the profitabi-
1ity of a separate center, no matter whether it is privately financed,
whether it is financed by local governments or whether it is financed
by the central government. We are rather trying to net out costs and
“benefits to all the institutions and persons involved to see under
what circumstances there is a positive over all net.

Private profit maximizing firms are not invelvad in fthe dav-care
business in Sweden. The second point consequently does motivate a

cost benefit analysis. You may often hear parents compare the market
éarnings ‘of the mother to their costs of'day-care-for-a child. As we. -
will show later, this family calculus does not very often take long-
run considerations into account. The decision of whether to use
extra-family day-care or not affects market'earnings of mothers

during their full life-time and not only during those maybe 7 years

when extra-family day-care is actually being used.

Expansions of day-care has not been motivatad by economic efficiency.
Rather decision makers have tended to look at day-care as something
which has only costs and no returns. There is a very good case for
performing a cost benefit analysis if only to identify and make clear
what the benefits are. [f decision makers underestimate the returns
to an investment, the investment will be smaller than the social op-
timum.

Some of the effects of day-care are very difficult to measure. Many
people are afraid of collective day-care not only for their own child-
ren but for society as a whole. It may be of help in the analysis to
divide the effects of extra-family day-care into effects on the parent
generation and effects on the child generation.

Effects on the next generation are the difficult ones. Economic effects
of day-care are in principle measurable by market earnings of the next
generation. Suppose one could-show that children from day-care centers

have higher frequencies of drop-outs from school, have a higher rate

of unemployment and earn less when employed than children who have been
cared for at home by their own mothers. If this were the case, extra-



family day-care would be shown to have a negative econcmic effect on
the next generation. However, it does not to my knowledge exist data
giving answers to these questions. The Swedisn experience of day-care
centers is too short to give us the possibility of measuring these
effects on the next generation.

Effects which are not quantitatively identifiable by the market system
do not give the opportunity of an objective price. One way of solving
this problem is by subjective evaluation. If a subjective value is
given to an effect, the outcome of the analysis will be of no meaning
for those whc do not share this particular subjective valuation, which
"is a serjous objection to such -a method.

The attitude I will take on this point foﬁTowing L Johansen [1977]
is to exclude factcrs which need subjective'valuation. Therefore one
can argue that my analysis dces not include everything that is affected.
One way to come around this is to say that the social profitability of
day-care centers should be compared to the not measured effects. The
subjective evaluation of these other effects then has tc guide the
decision as to whether one wants to invest in public day-care for
children or not.

Profitability and income distribution

It is quite clear that an extensive use of extra-family day-care will
set free many women to pursue a career of market work, thus making

for a more even income distribution when comparing earnings of men to
earnings of women. In discussions of women's liberation extra-family

day-care is often looked upon as if it were only a question of an in-
come redistribution. Benefits and costs would be netted out between
different members of the society and there would be no net gain to
society. On the other hand, there will be a greater social produtt
and not just a redistribution of resources.if another resource allo-
cation than the present one is hore effactive.

The allocation of female labor in the case with day-care is more ef-
fective if women can produce more in market work than they can in home
work. One of our first tasks is thus to evaluate home-work. One part
of home-work is child-care. The value of child-care has a market value
since there exists day-care centers the costs of which are computable.



Other hcme-work production cannot easily be evaluated by market prices.
e would be justified in concluding that the value of home-work equals
the value of child-care if the reason why the woman works at home is
that she wants to take care of her child. By this simplification market
, productlon Ol mothers on]y nas to exceﬂd costs of day care 1n order for_‘
day-care to be soc1a]1y prof1tab1e

One may argue that if leisure is decreased this is a cost of the day-
care alternative. We do not acutally know if Teisure is decreased for
women who go from home-work to market work. A working mother may feel
_that time spent together with her ch11dren is, Te1sure t1me, whereas a
home-work1ng mother may feel that thws 13 her jab. Lac<1ng emp1r1cal
evidence there is no good argument for assuming neither decreases nor
increases in leisure as an effect of market.work of the mother. I will
assume that leisure is unchanged in both alternatives.

Identifying costs and benefits to be inciuded

Costs and benefits that will be considered in this study are sum-
marized in Figure 1. The decision problem is to compare the benefits
of an additicnal place at a day-care center to the costs of building
and running centers.

Salary of the teacher determines the per child teacher cost when di-
vided by the number of children taken care of by one teacher. The rental
costs of the building of the day-care center may be calculated per child
by first calculating all costs of the building on a square meter basis,
then calculating the number of square meters of the building allocated
to each child and multiplying this figure by the per square meter cost.
Other costs of the day-care center are toys and equipment and food.
These costs are easily calculated per child. Adding these three ele-
ments would make up the total per child cost of extra-family day-care.

A giVen‘sum allocated to the building and running of a day-care center
may be allocated to supply a large number of places or a smaller

number of places. A smaller number of places will be supplied if one
teacher has to take care of a large number o children, if many children
have to play in a small building and if the equipment otherwise is poor,

There is a quantity-quality trade-off in the allocation of costs of day-
care.



Figure 1.

Cost-benefit analysis of extra-family day-care.
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This trade-off comes about because next generation effects are not
evaluated. This is motivated by the fact that those effects are not
measurable. It is Tikely, however, that good quality day-care will in-
crease benefits for the next generation while low quality will de-

_ Ccrease those. benefits. .In Sweden standards of quality have been set

by political decisions. Thus day-care centers have to have a certain
teacher/child ratio, a certain building area per child, places at a
center must not exceed a certain number etc.

when comparing costs and benefits of day-care several aggregation problem:
ar1se We have to compare costs per cthd wwth benef1ts per mother

r"v'l

‘ _ . i . e
. The number of ch? Tdren -nd ::a::-t,o' tha 20i7dran's Hinth :3 ada e
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cation. Another one is to what extent would women chcse to work on the
market if extra-family day-care were available? Would  Tabor force

participation of women equal the labor force participation for men?
Would this lead to jncreased unemployment and depressed market earnings
of women?

This last issue has to do with the question? What happens if we leave
the marginal case and turn to the intramarginal problem? Suppose all
mothers were working mothers and all children were at a day-care centar
for part of the day. The question then is: What would the new equilibri-
um solution Tlook 1ike? How many hours would fathers and mothers work?
What would be the earnings of men and women?

Previous Swedish studies have only considered the marginal case that

is a case where one can assume that market earnings, unemployment etc
are unchanged. Furthermore, previous studies have only considered short-
run one-year effects. After a critical review of three previous cost
benefit studies of day-care I will try to extend the analysis in these
two respects.

II. PREVIQUS STUDIES

Purposes of earlier studies

In this section three studies which have tried to evaluate costs and
benefits involved in extra-family day-care will be reviewed. They are
Jonsson [1970], Rosengren & Svensson [1975] and Holmgren & Lantz [1975].
A1l of them analyze one period marg1na1 changes in the supply of day-
care.



Jonsson separates the calculus into different types and carries

out financial analyses as well as cost benefit analyses. The anal-
yses are carried out separately for the different parties involved
and then netted out to a total. The parties involved in the day~-care
. System. in Sweden are:. ‘

(a) The family with a small child who gets a plac: at the center.

(b) The Tocal community government who builds and runs the day-care
center. There are 278 local communities in Sweden:

(c) The county ccuncils (23 in Sweden) get increased tax

o ..oreceipts.. ... . o _

(d) The state government of Sweden pays state subsidies and receives.

income taxes.

Jonsson clearly points out that a financial calculus is something dif-
ferent from a cost benefit analysis.

The aim of the study of Rosengren & Svensson is to see how persons

not in the labor force may be activated. Their investigation shows
that most "inactive" persons are women whose main reason for not being
in the labor force is inadequate day-care for their children. In this
connection Rosengren & Svensson calculate the costs and benefits of
"activating" these mothers by supplying day-care for their children.

Holmgren & Lantz focuse on a decision model for the local governments.
They do not make a distinction between the financial caiculus and the
cost/benefit analysis. This confusion may lead people to think that a
cost/benefit analysis is equivalent to a financial calculus. Unfortu-
nately, their planning model for the communities may lead communities
to base their planning on financial short-run effects instead of
the long=-run costs and benefits for the community.

A1l three studies consider a marginal place at a day-care center.
The computations of Jénsson refer to the year 1970 and for the other

two studies the figures refer to 1974.

Main conclusions.

Jonsson concludes that day-care is socially profitable. Families gain
by getting a place at the day-care center because this makes possible
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for both parents to engage in market work -increasing family dis-

posable income. The sum of additional tax payments to the state, the

local communities and the county councils is larger than the sum of

costs per place of day-care. This is true if family income is 45 000 Sw Cr
which was mean fam11y 1ncome in Sweden 1n 1970 or if 1ncome 1s Targor
“than the mean “income. - S ‘ |

These observations lead Jonsson to the following conclusion: The state
and the local communities recejve higher incomes for every new place
at the day-care center than they pay for it. If we also were to in-
clude the long-run effects on Tabor force part1c1pat1on and incomes
“for women and the decr‘oaso in social securwty bener1us it is quu~ o
clear that an increase in the amount of day- care can come about without
increasing the total tax burden or decreasing other sorts of public ex-
penditures. If mothers of small children want to work and have the op-
portunity of doing so there is no financial reason not to make this
possible by building day-care centers.The financial space is created

by themselves because they go from home-work,which is not taxed, to
work in the market, which is taxed. By building more day-care centers
we can improve the situation for a group of people, i e families
where both parents want to work on the market without worsening the
situation for other people. This is a reasonable criterium for con-
cluding that an increase in the building of day-care centers is social-
ly profitable.

If the situation is improved for families with small children and

no other party is made worse off, day-care centres are socially
profitable. It does not even have to be improved by as much as the
net addition in disposable incomes. Alsg if Teisure of the families
is decreased so that the welfare gain of the families is smaller than
the net increase in disposable income day-care is socially nprofitable
as long as the decrease in leisure is less valuable than the increase

in disposable incomes.

Rosengren & Svensson perform different analyses for families with dif-
ferent numbers of children. They show that day-care is profitable for
all one-child families whereas the costs of day-care are higher than
the returns for families with more than one child at a day-care center.
These dramatic changes when more than one child is cared for come about



because one income must pay the costs for two or three children and be-
cayse fees for parents also decrease per child when mere than crn2 child
is at the center. However, 60 % of the mothers have only one praschool
child. By this observation they conclude that the marginal place may

be expected to be socially profitable. The social net benefit of day-
care would be very High if it were possiblé to discriminate in favor
of one-child families. '

The conclusion by Holmgren & Lantz is that the local communities incur

a loss when expanding day-care. Also the state incurs a loss when com-

munities expand day-care. Families, however, gain substantially by tne

expansion of day-care since their family incomes are increasad by the
net additional income of the mother of the child. This conclusion is
reached because they count 100 % of the income increase tb the family
while counting zero benefits to the community.

Cost calculations

Jonsson gives average costs per place at the cay-care center. Teacher
costs amount to 70 % of totat costs. Cther cost items are rents of
the building, food, toys, administration and miscellaneous. Rosengran
& Svensson elaborate the cost calculations by considering financial
consequences not taken care of by Jdnsson. One example of this is the
decrease in social security payments that results if single mothers
may begin to work as a result of a place at the day-care center for
their child. Payments for housing subsidies which are dependent on
family income will also decrease wnen family income increases.

The most interesting cost calculation is carried out by Holmgren &
Lantz. They have constructed a model which can be used for simulating
what would happen to costs and benefits if the assumptions are changed.
Different communities have different proportions of female labor force,
different levels and distributions of income, different building costs,
different systems for parent's fees. They may also decide on different
teacher/child ratios. All these different decisions may be analyzed by
means of the planning model pﬁesented by Holmgren & Lantz. Also their
planning model summarizes the intricate financing of the Swedish day-
care system. Their model is replicated in appendix A.

Personnel costs are arrived at by adding costs of the different kinds
of persons that work at a center. First there is a head of the center,
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secoend there are nursery scheol teachers, thivd there are childran's
nurses and fourth there is cooking personnel. Children's nurses have
a shorter education than nursery school teachers. Holmgren & Lantz

- 3lso. include.the costs of a physician's visits to the day-care.centers.

The rent of the buiiding is computed from information about construc-
tion costs, the length of the depreciation period and the rate of
discount of future housing services of the building. Some years there
has been a state subsidy for the construction costs of a new day-care
center. Fixed equipments like furniture are computed by a similar
formula. The'dépféCiétion’péridd is assuméd to be 33 years for the

building and 10 years for the fixed equipment, and the rate of discount

is assumed to be 6.5 % per year. .

Communities also have services for caring for sick children in their
homes. These costs depend on the proportion of sick children that may
be'he]ped in this way by the community. Some communities have very
Tittle if any of this kind of service. According to the model this
cost depends on the number of days that children are i11 minus 10.
The cost is reduced by 10 days since parents get paid by the ordinary
sick security system to take care of their sick children for 10 days
during a calendar year} In a cost calculation for society as a whoie
also payments from the sick security system should be considered.

Costs of day-care finally include other current costs like food, toys,
heating and administration. Holmgren & Lantz do not bother to compute

these costs split into the éomponent parts.

Benefit calculations

A crucial assumption of Jonsson is that every place at a day-care
center sets free one mother for market work. Family income increases
tor a marginal place at a center by mean income of women. The ra-

Communities have interpreted this ruleto mean that they will not
supply aid to sick children before parents have taken care them-
selves of their children for 10 days. However, the aid for sick
children was meant to help parents avoid unplanned absence from
work. The 10 days are to be regarded as an opportunity to parents
and not as a demand. The number of days parents can stay home for
sick children is now (1978) 12 days a year.



tional for this assumption is that the mean of children per

family in preschool age is 1.20. If commurities have an “over-
incription® of 20 % this would mean that one place at a center
makes market work possible for one additional woman. Rosengren &
Svensson perrorm separate calculations for different numbers of
ch11drcn The assumpt1on of number of children Der mother is veryv

important for the conclusions of short-run social profitability.

Holmgren & Lantz have a different view on benefits from day-care.
' They count increases in disposable inceme for 100 % of the mothers,
costs of day-care for 100 % of the mothers but tax benefits are onxj‘
counted for 1/4 of the mothers. ruruhermore Po]mgrcn & Lantz ca]cu-
late benefits for poor communities instead of an average community.
One effect of the Swedish tax income is that poor communities lose
state subsidies when their tax incomes increase. These assumptions
are clearly inconsistent. The cost/benefit calculation according to

Holmgren.&Lantz is summarized in Table 1.

The reason why Holmgren and Lantz only count one fourth of tax inccmes
is that they have concluded that only one fourth of the mothers Wwhno
get a place at the day-care center for their children switch directly

from home-work or studies to market work. 1

It may well be true that only 25 % of the mothers were net additions tc
the labor force but this does not allow us to calculate incomes for on’
one fourth of the women. We must ask ourselves two questions:

1. How did the 75 % of the mothers arrange their day-care before they

got a place at the center?
2. What would these 75 % mothers do, had they not got a place at the

day-care center?

1 . . . .

This conclusion is based on a survey questionnaire carried out by
the authors to the 278 local governments. Only 144 communities an-
swered to the question which was formulated: "How many mothers do
vou think turn directly from home-work or studies to market work?"
The result was that 74 7 of the local governments that did answer
this question thought that not more than 20 7 of the mothers were
net additions to the labor force. This is the base for concluding
that only 25 7 of the mothers who get a place at a new day-care
center make any contributions to the tax receipts of the local com-
munity. (a in the expression for tax incomes is set equal .25.)
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Table 1. Cost/benefit analysis of day-care for a community in 13874

according to Holmgren & Lantz

Costs ' . Benefits.

A 12 700 E 0
B 600 F 600
c 4G0 G 100
D 700 H 2 500
I 2 100 J 6 500

16 500 ' 9 700

9 700 - 156 500 = - 6 200 which is the net cost to the community

A = personnel cost, B = rent, C = fixed equipment cost,

D = care for sick children, £ = tax incomes, F = social security benefits
G = housing subsidies, H = parent's fees, I = other current costs,

J = state subsidy per place.

See appendix A for the component parts of the different titles in the
table.



There must have been resources used for the care of these children
also before the opening of the new day-care center. Only if these
resources become idle it would be correct to conclude that 75 % of the
mothers do not make additions to tax receipts. If private dav-care was
~ formerly arranged for these children, new children could be cared for
by this private day-care and new mothers would be net additions to the
labor force and pay net additional tax receipts to the community.

Probably all young Swedish women tcday either work or study before they
get children. When a child arrives they get a maternity leave of 7-8
months and sometimes longer. Since 1974 Swedish fathers are entitled

to paternity leave. For a newly born child parents get7 months which
they can share among themselves as they p]ease.l After the maternity
leave many women want to continue their labor market work if good care
for their child can be arranged. If it cannot be arranged they will be
forced to give up market work. Another fact which decreases the addi-
tional tax income in Holmgren & Lantz is that they put the mother/child
ratic = .33 instead of 1 as does J'cinsson.2

There are several different types of state subsidies to the local com-
munities. There is a particular subsidy that has the purpose to average
out tax incomes between the different communities. It is

based on taxable income per inhabitant called tax power. Poor communities
have low tax power. For these communities there is a state subsidy that
fills out the difference between 95 % of mean tax power in all of Sweden
and the actual tax power of the poor community. Thus, if poor communities
succeed in increasing their taxable income per inhabitant this subsidy

is reduced. In Sweden a majority of the 278 communities are small and
poor while the larger communities like Stockholm have tax power on the

mean or above it. The marginal place at a center is on this ground

concluded to appear in a poor community.

The assumptions made on the benefit side are not consistent with the
assumptions made on the cost side. There are mean building costs, mean
teacher/child ratios, mean gross income of men and women etc.

L It has been suggested that if all the leave is taken cut by the
mother it is only 7 months instead of 8.

2 This is seen by the fact that HH in the expression for tax incoms
is set = 35 while P = 42. That is the mother/child ratio = 35/42 = .83.
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Conclusions accut previous studies

Holmgren & Lantz are pretending to give a planning model for the local
government. It is very important to point out that they present a short-
run financial calculus. A local government should not plan according to
- short-run financial considerations. Rather it should plan according to
social long-run considerations. Their model is, however, a good planning
instrument if assumptions are changes so as to be in line with long-run
social considerations.

The first important change that should be made is to use consistent
assumptions. The second change is to count costs and benefits in the
long run. Mothers use day-care for their children not more than 7 years
of their life-times. The potential working life of the mother is, how-
ever, much longer. If the start of working -life is at age 20 and the
retirement age at 65, working 1ife will be 45 years.

Both Jonsson and Rosengren & Svensson mention long-run effects on the
working situation of mothers. Labor market interruptions may affect
future earnings both by decreasing the possibility of ever getting a
market job and by decreasing skills. It will be the aim of the next
few sactions to try and give some information on long-run benefits.

IIT. COST AND BENEFITS OF DAY-CARE IN A LIFE-TIME HORIZON

Human capital theory and life-time earnings

In the earlier studies benefits of day-care have been assumed to be
equal to mean earnings of women. But suppose that lack of extra-family
day-care would make impossible for fathers instead of mothers to main-
tain their market work. In this case benefits would be calculated as
mean income of men. In 1974 mean earnings of men were 38 400 Sw Crs,
which is more than two times the cost of a place at a day-care center,
A marginal place at the day-care center would be very profitable since
social benefits, i e production by fathers, are more than double the
size of social costs. Also the financial short-run net deficit to the
local community will bg much smailer since tax revenues from the father
amount to 5 100 Sw Crs reducing the short run net from - 6 200 to

- 1 100 Sw Crs (see Table 1 above).
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It is true that for most families the alternative would not be that
fathers quit market work but it would be that mothers quit market work.
However, from this it does not follow that we should use mean earn-
ings of women as the alternative production Tost. The correct
ccmpar1son 15 What woulc “happen to earn1wgs of the mother if she

does not leave the Tabor market in relation to what happens to her
earnings if she does leave the labor market. Since men very seldom
leave the labor market, this most naturally leads to the question:

Why do women on the average earn less than men? To answer this
question we must have a theory o7 the determinants of earnings.

In Mincer [1974] such a theory is developed. The main conclusicns of
this theory is that earnings are determined by investments in human
capital of the individual. Earnings capacity of the individual is
increased by efforts from the individual himself to increase his

own capacity. These investments in human capital may be divided

into two different kinds of investments: inves tments in schooling
and investments in on the job training. Based on this theory we may

hypothesize that women earn less than men because they have invested
less than men in their human capital.

Human capital of an individual may be approximated by years of
schooling and years of experience. A testable hypothesis of this
theory is that women earn less than men because they have shorter
education and fewer years of experience on the labon market, This
hypotheéis has been tested on Swedish earnings data by analyzing
earnings differentials between men and women. It has been found
that earnings differentials in the government sector decrease from
18 % to 11 % when standardizing for differences in age and educa-
tion. The figures for private sector earnings decrease from 43 %
to 26 % when standardizing for differences in age and education
between the sexes. (See Gustafsson, Siv, [1976].)

However, according to our theory the reason why younger persons earn
Tess than oider ones on T average i3 that Tagy 7Ive worked mor
on the labor market. One may expect that in comparing earnings of two
persons of the same age and education but where one of them has a labor
market experience of only two years and the other one has a labor

market experience of ten years one may expect that the latter has

o
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)
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acquired more labor market skill and thus reached a higher position
and consequently earns more. This hypothesis has been tested on
Swedish earnings data (see Gustafsson, Siv [1977a] and []QZ?@J):>
The main conclusion of these studies is that laber force interrup-
t1ons defrease earnings in the future This is true both for men

| and women. The a]ternat1ve with no day—care and ]aDor force 1nter-
ruptions has a long-run cost. This long-run cost of the alternative
should be added to the benefits of the day-care project.

Table 2 shows gross annual incomes of white collar workers in 1974.
The T1gures are ‘taken from a one 1n ten rcpresentat1ve sample of
:wn1ue co]lar workers in or1vate 1nduerj in Sweden, which has been
collected for the purpose of econometric analyses of earnings dif-
‘ferentials by this author. The sample includes 32 000 individua]s.
This sample will be usad to calcuiate iong-run benefits of day-care.
For each individual there is information on whether the individual

was in the labor market or not for 2ach separate year of the 15 years
period 1960-74, It is thus possible to compare earnings of individuals
who have worked different numbers of years but are of the same age.
The full sample includes 23 000 men and 8 000 women. Since it is a
random sample, the proportion of women in the sample coincides with
the proportion of women in the population of white collar private sec-
tor workers in 1974. In Table 2 only salaries of persons of age 35 or
more are included because younger persons must be sub-divided accord-

ing to education in order to give meaningful aggregatess%gggss years

PSYKOLOGISK - PEDAGOGISKA
BIBLIOTEK
STOCKHOLM

of experienca.

The average income of women who had been absent from the labor market
for 10 years is substantially less than the average income of women
who had worked all 15 years. Women who had been absent for 10 years
earned 30 % less than women who had worked for all 15 years. Women

who had worked all 15 years still earned only 2/3 of the mean inccme
of men. This last observation tells us that differences in years of
experience does not by far tell the whole story of income differen-
tials between men and women. (See Gustafsson, Siv [1978] forthcoming.)

Timing of costs and benefits

Women may choose different 1ife-time participation in the labor mar-
ket. The benefits of day-care will depend on which 1ife-time labor



Table 2. Annual Gross Income of Private Sector White Collar
Workers in 1974
Women
Age Men worked all years absent 10 years
35-39 59 400 39 200 23 800
40-44 61 200 40 000 32 000
45-49 62 400 40 600 23 200
'50-54 620300 U 417000 - 27100 - ¢
55-59 59. 700 40 800 18 700
60-64 56 400 38 100
all 35-64 60 500 40 300 26 200
all 16-64 55 900 39 800
number of
individ=-
uals
35-64 15 189 2 028 134
16-64 23 171 2 277

Source: Sample of combined salary statistics (Swedish Confederation
of Employers) and pension statistics (Swedish Social Security Board).



force participation that is a realistic alternative. Different alter-

natives are illustrated in Figure 2.

Life-time earnings of full-time working women with no labor market
interruptions, YOYO make the norm of comparison in calculating bene-

S

fits of day care in th° d1ff°rent tife-time participation alternatives.
Benef1ts and costs associated with different patterns of labor force
participation are drawn in panels A through D. For all panels we as-
sume that young women go to school, start their working Tife at age 20,
and get a child at age 25. We assume that care for full days is needed
during 6 years till the child starts school and for half a day is needed
for young school cthdren t111 they reach the age of TO The car1ng of

'jouna school ch11dren is thus assumed to use resources in addition to

what a full-time working mother can supply. These resources may be
assumed to be not more than half the size of the amount used by pre-
school children, since children are at school during a major part of

the working day.

Panel A represents the case where the woman works only before she gets
a child. The alternative of paying for day-care 6 years at a day-care
center at a cost per year of 18 000 Sw Crs is of course socially

much cheaper than losing all life-time production from this woman.
The 1ittle unfilled box in the diagram represents total costs of day-
care at 18 000 Sw Crs per year.during 6 years and at 9 000 Sw Crs per

year during 4 years.1

If a woman feels she must stay at home with her child till the child
reaches the age of ten, costs and benefits of day-care are illustrated
by panel B. She works an the labor market five years till she

gets her child, then her career is interrupted for 10 years and then
she starts to work again at the age of 35. Since market earnings

of the individual are determined by the amount of human capital ac-
cumulated by the individual, this woman will earn much less than she
would, had she worked without interruption. Table 4 indicates that
this woman earns on the average for the rest of hér working 1ife only

L It may be argued that also panel A represents an underestimate of the
benefits of day-care compared to the traditional case. In the traditional
case the woman would not work even before the arrival of her child and
benefits of day-care would be the total area under the y?y?—curve.
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65 % of wnat a woman with uninterrupted labor market experience
earns in the same age interval.l

Panel C shows a woman who stays home with her child for two years and
then gets a place at the day-care center for her child. Market produc-
- tion lost by career interruptions depend on the number of years of
interruption not only because the direct loss is greater the more
years the mother stays at home but also because of alternative in-
vestments in human capital not carried out. A short interruption is
more likely to be offset by benefits in the next generation than is

a long cne.

Oneof the resultsﬁof the analysis of.éarnings %or pff?afe sector
white collar workers in Sweden is that there is a substantial earn-
ings differential in favor of men also when comparing earnings of
men and women who worked all 15 years in the sample. In Table 2 and
Panel D of Figure 2 this differential is 33 %. When the salary dif-
ferential is standardized for proportion of parttime workers, educa-
tion and age, there is a differential of 22.6 % between men and women
who have worked all 15 years. (See Gustafsson [1978].) Tnis differen-
tial may be hypothesized to consist of two different parts. Women may
have invested less in their human capital then men, also if they have
worked without Tabor market interruption. They may have chosen easier
jobs, may have worked less per day also at the same stipulated number
of hours a week, may have refused overtime, travel and whatever. The
reason why women have invested less may be because of their own choice
or because of discrimination by employers. They may simply not have
been offered the more difficult jobs that would also carry with them
more investments in human capital.

1 Effects of non—experience years have been estimated by econometric
methods in Gustafsson [1977a] for separete educational groups. For women
with secondary schecling the effect of non—experience years is 2.4 7 per
year of non-experience. The simple cross tabulation of earnings make the
reduction larger than the econometric estimate. First there has been
hypothetized in the econometric study a linear relation between years

of non—experience and earnings. This might be wrong. Second this cross
tabulation does not compare persons of the same education. Third,it does
include parttime workers which is not the case in the econometric estima-
tion.



The earnings differential shown in panel D is the social gain that
might be added if women had the same incentives to invest in human
capital as men and/or if employers had the same incentives to offer
the more difficult jobs to women as they nowadays have to offer them
to men. The theory of different incentives has been discussed in

. Polachek. [1975]. Given that we can arrange a society where there
were no differences in post-school investments carrisd out by men

and women it would be correct also to include the area between the
curves Y Y _ and Y?Y? in panel D. This last observation leads us back
to where we startad this section. The correct calculation of the bene-
fits of day-care would be based on mean male earnings. This would be
- correct if im a society of day care-for-all chi Tdren mean earnings -of’

women would be équal to mean earnings of men.

. Cost benefit analysis considering long run effects

Benefits in a social calculus will depend entirely on wnat produc-
tion is generated by the mother in her alternative allocation of
time. Costs and benefits of child-care have been formulated as areas
in Figure 2. The excess of life-time earnings in the alternative with
day-care over life-time earnings in the alternative without day-care
are the benefits of day-care. Life-time earnings depend on the number
of years worked over the life-time. Costs of day-care will depend on
how many years day-care is used by the family. This in turn will de-
pend on the number of children. The spacing of children will influence
the computation of present values since costs borne at a Tater date
will carry a lower weight in the present value.

Rough estimates of benefits and costs in the four cases illustrated
in panels A through D in Figure 2 are given in Table 5. The computa-
tions are based on the figures of Table 4, i e mean earnings of dif-
ferent age groups are used. Costs of day-care are assumed to be

18 000 Sw Crs per place for children aged 1-6 and half the size

of this for young school children. A1l figures are given in 1974
prices and discounted at a rate of 6.5 % per year back to the age

of 25 of the mother.

If the alternative when day-care for children is not organized is
that the woman never gets a job on the market (case A) the society
earns 3.4 times the costs of day-care for one child.according to

o e ————



Table 3. If there are two children and they were born simultaneously
the social benefit would be reduced to 2.2 times the cost of day-care

for those two chﬂdren.l

If the alternative is that the mother starts to work after a ten years
© interruption benefits over the life-time is still almost double the

size of costs'(ééée B). Two children in this case would not quite cover

the costs of day-&are. If the children were spaced e g 3 years a com-

parison to 13 years of no market earnings would be appropriate., If the

lack of day-care is not greater than two years per child, it would still

be profitable to extend day-care for those two years according to case Cj

In case D the cost of underinvestment 1n numan-éapital by women

is calculated. Underinvestment in human capital may result because
women are discriminated against or because their own taste for in-
vestment in human capital is smaller than the case is for men. If
this underinvestment in on -the job training for women would disappear
when there is adequate and safe day-cars for all children we would be
allowed to add the sum calculated in case D to benefits in all the

three cases.2 T

he social profitability of day-care would be ccnse-
guently increased. In order to be justified in adding the incentive
gain to the benefits of day-care we must claim that day-care for
children is not only a necessary condition for equality between men
and women in the labor market but also that it is a sufficient con-

dition.

IV. POLICY IMPLICATIONS

The intramarginal case

By the analysis carried out by Holmgren & Lantz it is clear that
the costs of a marginal place at a day-care center will differ ac-
cording to geographical areas and the quality of day-care offered.
It was shown in the preceding szction that the benefits of a mzrginal
place will differ according toc what the labor force participation
pattern of women will be in the case when day-care exists as compared

to the case when day-care does not exist. If we have information on

1
546/124 = 3.45 546/(2.124) = 2.2

It is seen in panel D of Figure 2 that male earnings start at
a2 lower level than female earnings at age 20. Since we discount back
to age 25 we do not use earnings before this age.



Table 3. Rough estimates of dynamic costs and benefits of day-care

Thousands of Swedish Crowns, 1574 value

24

Present value discounted

by 6.5 %

Costs of day-care
7 years a 18 000 104
4 years 3 9 000 _20
124

AL o market work’

+ Alternative

earnings 25-64 +546
- costs -124
net +422

B. Interrupted labor force participation 10 years

+ Alternative
earnings 25-34

+ alternative
earnings 35-64

- costs

net

.280.

+79
-124
235

C. Interrupted labor force participation 2 years

+ Alternative
earnings 25-26

+ alternative
earnings 27-64

~ Costs
net

D. Incentive gain

Male earnings 25-64
-female earnings 25-64

67
.8

-32

——————

43

703
-546
157
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the actual pattern of labor force participation over life-time for

women we may arrive at an estimate of the maximum possible benefit.

T

t

2
3
4.
5. Full employment.

he maximum benefit of day-care is arrived at if the following assump-
ions are fulfilled:

"A11:wcﬁeh'wddfa work w5th6utnfébdr‘fbﬁcékghtérfﬁptidnél(ekcept Tor

- 7-8 months in the year of birth of the child).

. A11 women would work full-time.

. Women would work in all occupations in the same proportions as do men.
Men would not change their labor force behavior.

By the first assumption we would be entitled to add the difference

.i

n market earnings cver life-time between the case where all women

work without interruption and the actual number of years that women

work.:Tor Eriksen at the Swedish Social Insurance Board has, using

the pension data previously mentioned, computed how many years women

h

ave worked. A summary of his results are given in Table 4.

The proportion of women who never worked during the 14 year pericd

covered by the data increases by the age of women. Almost half of

t

he women aged 60-65 have never worked on the labor market whereas

only 10 % of women 25-34 have never worked on the labor market. The

P

roportion of women who look upon themselves as only mothers and wives

over their entire 1ife is apparently decreasing. The number of wcmen

who have worked all 14 years is still only a small proportion of the

women..It does not exceed 18.6 %. The majority of women have worked

a

t lTeast three years. The proportion of women having worked at least

three years is decreasing with age. The observations of Table 4 lead
to the conclusion that there is a higher probability that the marginal

P

lace of a day-care center would be used by a mother who could increase

her labor force participation from a case like B in Figure 2.than it

would be for a mother increasing her Tabor force from a case like

panel A. The expression for benefits of day-care in the intramarginal

case given the assumption that labor force interruptions will disappear

is given in Append < C.

In 1977 only 55 % of the female labor force worked full-time whereas

45 % worked part-time. Mothers with children 0-7 years of age had a



Table 4. The Swedisn Female Population in 1973 according to number of

years worked in the period 1960-1973.

Per cent of corresponding agc group

26

Never Worked Worked maximum
Age worked at least 3 years no. of years
25-29.  10.2 76,3 7.8 j
30-34- 10.5 "o 77,97 6.7
35-39 16.9 - 63.5 11.5
40-44 21.0 67.6 15.0
45-49 24.7 55.8 17 .4
50-54 29.8 56.0 18.6
55-58 37.7 54.9 18.0
60-65 48,8 .- 44,1 12,1
35 7 14.3 ' 72.9 10.3

According to Tor Eriksen,
five-year means calculated from Eriksen's one-year specific percentages.
Notice the third column is a subset of the second column.

The Swedish Social Imsurance Board. Unweighted

Table 5. Homen in the Swedish Labor Force in 1977.
Per cent of corresponding age group in the populaticn
A1l women Mothers with children 0-7 years
full=-time full-time
Age all warkers® all workers
16-19  56.1 37.0 53.4 24.2
20-24 77.1 56.3 66.0 32.3
25-34 75.0 41.8 67 .4 27.9
35-44 79.9 40.1 62.8 23.0
45-54 78.4 40.0 63.0 25.0
55-64  51.7 23.6 55.6 -
16.64 70.6 38.7 66.2 27.7
1

Of all women only 38.7/70.6 = 54.8 are full-time workers. Consequently,

46.2 7 of the female labor force are part-time workers. The proportion of

full-time workers among working mothers is 41.8 7. Of all Swedish women

61.9 7 are married and 61.2 % of the Swedish female labor force are married

women and 15.7 7 are married mothers with children 0-7 years.
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still larger proportion of part-time workers; 58 % of working mothers
were part-time workers. (See Table 5.) A more realistic assumption
would be that some women who are part-time workers to-day would in-
Crease their labor force participation to full-time work and some
women who do not work at all to-day would begin to work part-time.

If assumptions 3 and 4 were fulfilled in addition to assumptions 1 and 2
we would be entitled to add also the area in panel D of Figure 2 into .
the benefit calculation. We can do this because the reason why women
have lower earnings than men also if they have worked without inter-
ruption is that they have invested less in their human capital. This
“underinvestment in comparison to men comes. about. either because wemen. .
do not have incentives to invest as much as men or because emplcyers

do not have incentives to offer the opportunity of inyesting to the

same degree for women as for men. These differentials in incentives

~may disappear if labor force interruptions and part-time work disappear.

Needless to say, this calculation assumes that we can organize our pro-
duction in such a way that full employment of all people is achieved.
The preoblem of achieving full employment is the topic of a vast liter-
ature in eccnomics and will not be treated here. It is certainly a

very crucial assumption.

The quality-quantity trade-off

It has been pointed out above that the type of analysis

carried out here where only this generation costs and benefits are
considered will give higher net benefits the smaller the resources
used per child in the extra-family day-care are. The calculations

carried out above are carried out on the basis of actual existing

costs in Sweden.

The gquality of day-care is secured by a system of state subsidies

given to the local governments. There is a state subsidy to cover

part of current costs per place. This subsidy is paid per place at

the center. The number of places at a center is decided upon by the
central government on the basis of the size of the building. The sub-
sidy is not depending on the teacher/child ratio. Teacher/child ratios
vary between communities. Unions of day-care teachers are strong pres-
sure groups for decreasing the number of children per teacher. The sub-
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sidy is paid to the Tocal community for a place at a center that

is open at least 7 hours a day if at least two thirds of the places
are being used for at least 5 nours per child and day. Most centers
are open more than 7 hours. In 1975 95 % of the day-care centers
were open more than 10.5 hours a day.

There are government recommendations as to how day-care centers should
be planned. These recommendations include the size of a center and the
teacher/child ratios. A day-care center is recommended to be organized
in two different departments: |

1. Small-children group which carés for children 6 months through =
3 years old. A small children grbup should never have-more than
10-12 children.

2. "Siblings"-group. For children who are 3-7 years of age care is
organized in siblings groups. The label siblings group is given
because the extended dge distribution allows brothers and sisters
to be cared for in the same group. A siblings group can have 10-20
children.

The recommended teacher/child ratic in the smali-children department is
2 per 5 children. In the siblings group the tesacher per children group
is recommended to be not smaller than 1 per 5 children.

One day-care center can have several groups. However, the number of
chiidren in one center should not be more than 50. If there is common
space for the children more than 40 children should not have daily
contacts with each other.

The cost of personnel amounts to about 70 % of the total cost of day-
care. The most important variable in determination of the cost of day- |
care thus is the teacher child ratio. The teacher child ratio has de-

creased over the years. The mean teacher/child ratio was 1:4.6 in 1976
and the recommended ratio is one teacher per four children.l Total costs

L Teacher child ratios were:

1972 1:5.2
1973 1:5.1
1974 1:5.0
1975 1:4.7
1976 L:4.6 |




of day-care have been calculated to increase by 7 % when the teacher
child ratio decreases from 1:4.5 to 1:4.l ‘
ratios are probably very low. According to Strober [15375] day-care

centers in San Francisco Bay Area in USA had teacher child ratios of

oo 12100

Pfimary“séhcolé'bf the compuiébry school System have teacher'éhild
ratios of 1:25. Day-care for small children have extremely low teacher
child ratios.

The first three years of primary schooTs of the compulsory school
system have ‘teacher child ratios of 1:25. Day-care for smal] ch11dren
have extremely low teacher child ratios in comparison to compulsory
schools. The Swedish teacher/child ratios are probably low in inter-
national comparison. Strober [1975] reports teacher/child ratios of
1:10 in San Francisco Bay Area in USA.

It has been estimated that there were in 1976 321 000 children 0-6 years
of age who had working mothers and had to be cared for in one way or
other. (See Socialstyrelsen [1977].) There were only 82 300 places at
day-care centers. Of all children regardless of the labor force status
of their mother only 10 % had a place at a day-care center. The local

communities have as an alternative to day-care centers also family day-
care homes. The local communities pay these women and parents pay fees
to the community. Adding these places at family day-homes means that

57 500 children more are cared for by public care. But there are 181 000
children of working mothers for whom the care is organized one way or
another outside this system.

Financing day-care

Day-care centers in Sweden are financed by parents' fees, state sub-
sidies and short-run net costs for the local community. There has been
a reallocation of the financing increasing the part paid by the state

l’I'he Swedish Association of Local Authorities. Estimated costs for
1977:

teacher/child cost
1:4.9 25 355
1:4.5 26 655

4
1:4 28 635



and decreasing the porportions paid by the parents and the local com-
munity. In 1976 state subsidies covered more than half of the cost
and parents did not pay more than 11.3 % of the cost. Parents' fees
are made dependent on family income. Low income families pay only a

.. few crowns. per day for their place at the day-care center. It has alsq |’
beeh a‘p01icy‘to givé low income families priority in the queue for
day-care. This pricyvhas Jowered the proportion of day-care costs
paid by the parents.1

There are almost no private day-care centers in Sweden (1 %). Since
1875 private instjtutions cannot get state subsidies, A private or-
ganization can run-a day-care center —giily "afiér approval frem the local
government. One reason why parents would be unwilling to pay total
costs of day-care is that they have to be paid out of taxed money.
while home-work is not taxed. This could be remedied if day-care

costs were made deductable before income taxation. Also with deductable
fees for day-care there may result a situation where the Tack of day-
care results in underinvestment in human capital of women and/or under-
utilization of school investments in women.

In addition to tax considerations another reason why private day-care
centers would not be established to the extent that would be socially
desirable is the difference between the short-run calculus and the
long-run calculus. If women were mothers of small children for most
of their grown-up Tives there would be no difference of this kind.
This was true in earlier generations before the widespread use of
family control devices. However, to-day women are mothers of small
children only for a limited part of their lives. Thus, the question

of paying for a place at a day-care center is a question of paying
during a few years while market earnings of the women are affected
for full life-times.

Cost of day-care centers in Sweden ;
1970 1976

Sw Crs % Sw Crs A
Total cost 10 500 26 700
paid by
the state 3 200 30.5 14 700 55.1
the parents 2 600 24.8 3 000 11.3

the local government 4 700 44.8 8 955 33.6




31

If women were aware of these long-run effects on their earnings they
would be more willing to pay the full costs of day-care for children.
If the long-run effects are large a situation arises where it would
be profitable to pay more than full earnings in a year to have the

.- opportunity of investing.-in human ;apital,wjhis‘sjtuation_descrjbes
the case when mothers who perform full-time studies pay for a place
at the day-caré center for their children.

If a woman knew that her possibilities of ever getting a market job
would be very much worsened by quitting the labor market for child

- caring she might.consider paying a major part of her earnings.for a plac
at the day-care center for her child. She might even be wi11ing'to
borrow in order to finance her investment in market oriented human ca-
pital. However, there are no markets for this kind of borrowing. This
is the same type of argument which has led to special student's

loans to facilitate the financing of university studies.

Apparently one alternative is. for the state or local governments to
subsidize day-care and get the returns back in the form of taxation of
the earnings of mothers.

In Sweden day-care for children is a public business. This decision has
not been motivated by the economic profitability of day-care, however,
Decision makers have tended to look at-day-care as something which has
only costs and no returns. There is a very good case for performing

a cost benefit analysis if only to identify and make clear what the
benefits are. If decision makers underestimate the returns to an in-
vestment the investment will be smaller than the social optimum.



Appendix A.

Planning medel for day-care according to Holmgren & Lantz

A Personnel cost:

"B Rent:

S
- \
(K AB’(ﬂﬂLO+rLO>

. . A 1 »
C Fixed equipment rent: KIN(ﬂFr—-TXIN)

IN

... D Care for sick chd]dren;t(FRSa¢O)(1;vs)<Lv-sv~Tv-e) o

E Tax. incomes:

F Social security:

G Housing subsidy:

H Parent's fees:

—t
1]

[
]

1
5(KS - SUBy+SUB,)

where KS = a-u-i-TZ-Im-HH

]Z'HH'a . _c - . - Q!
—— [e,-e(SHy, SHap) gy g(SHgT Sdgz)]

12-HH-a

— EE(BTe]-BTe2)+g(BTg]-BTgZ)}

e[11-FA +A, (U-FR-FR,) 1+9(11-FAq+Ag(U-FRe~FR ) ]

Other current costs, i e food, toys, heating, administration

State subsidy per place




List of symbols

number of places at the centre

F number of nursery school teachers

]

1
]

cooking personnel

SC’ SF’ SB’ SE
additions for personnel with corre-
sponding subscripts

= social security cost

LD = wage per hour of the physician

Koo = initial outlay purchase cost
= for fixed equipment

r... = rate of discount
IN

FRS-IO = number of days per child

absent from the centre due to illness

minus 10 which are paid to the parents
by the ordinary sickness security sys-—

tem
KS = increase in tax payments
SUBl = state subsidy to poor com—

munities before increase in day-care
SUB1 = u-M(n'SKR—SKK)

population of the community

M

n = norm for receiving subsidy per
cent of SKR

SKR = ability to pay taxes for Sweden
as a whole, tax power

SK, = ability to pay taxes for the

"scripts

iV e e

C = head of the centre
B = number of children's nurses
L., L., L., L, = salaries per month

C’> "F’ B’ "E
of personnel with corresponding sub-

TD = hours of visits to the centre

per month by a physician

AB = state subsidy for builiding

r., = rate of discount

Lo | -
oL rate of-depreciation
Sty
t = per cent of sick children

cared for by the local community

VB = state subsidy for care for
sick children
LV = salary for personnel

G = parent's fee

KS = a-u'i-l2°Im-HH
where

a = proportion mothers going direct-
ly from home work or studies to mar-

ket work
u = tax rate

i = taxable income as
gross ilncome

Im = gross income per month of the

mother

-

SUB2 = subsidy for poor communities

community under consideration, tax powerafter increasing day-care

- “SK =Sk = L.2.1.12-T -
SUB2 = u:'M(n SKR SKK M-a 1.12 Im HH)

HH = number of households (less thar
number of places at the centre
P=42, HH=35)



e = proportion single parent's
households
SHel = social security benefit per

month for single parent before a
place at the day-care centre

"'SH ., = social security benefit per

e2
month after a place at the day-care

centre

SHg1 and SHg2 analogous to SHe1 and

SHe.2 but for married mothers

BT = housing subsidy paid by the
local community

FAe = fixed per month fee for
single parents
FR, = children's number of days

S
absent due to illness

A:3

e, = proportion of the single

h |
parent's households that go directyy
from home-work or studies when a |
place at a day-care centre is re- |
ceived and who got social security
benefits before :
g, = proportion married that go
directly from household work to
market work when receiving a place

at the centre and who received soci]
security benefit before

A

o = per day fee for singles

0 number of days open at the
centre

FRO = children's number of days

absent for other reasons than 1llng

i



Appendix B. _ _ | B:1

A. Theoretical valtes

Benefits

64
Yees-rt
Js o
| where \

t

'Yth - annual earnings '6f ‘the mother in Cyear t

e = natural base
r = rate of discount
Costs:
-t
Z(Ch.-D.) (T+r)
t °t
.t L
" where
Ch = number of children
D, = total costs of day-care at year t

B. Actual calculations for table 3.

There are 10 age groups i =1 ..... 10 namely -19, 20-24, 25-29, 30-34,
35-39, 40-44, 45-49, 50-54, 55-59, 60-64.

Yi = mean salary in age group i.

Jj =2,7,12,17, 22, 27, 30, =,

for i =3, 4, 5, 6, 7, 8, 9, 10,

subscript © = female, subscript m = male, supers script 0 = zero inter-
ruption, supet§cript 10 = 10 years' interruption, superscript 2 =
years' interruption, r = 0.065.

Case A
10 -0

z 5 Y
i=3

-t 10 D

6 .
L(1+r) 3 - tith(]+r)-t+‘ I —(14r) 7"

Case B

' -t. 10
I 50, (14r) Y+ 3 5.7
i=3 i=5

-t. 6 10 D

T (1er) - 20,0147 -t R 77(1+r)

=t
if

Case C
) 10 -t; 2
_O - C e -2 N O 2 J
+ 3(Y5 Vo) (147) 7 154 5(Vie-Vis) (4r) - LD (14r)7¢
t=1




Appendix C.

Benefits of day-care in the intramarginal case:

define present value of life-time earning for a woman with zero
years of - labor force interruption:

S etegg
IO =pV = | Ygfe-rtdt -
25

Similarly present value of life-time earnings for a woman with
one year of labor force interruption:

64
=PV = fypet

25 °

1

1 dt. .

Benefits of day-care are given by:

-zn I},

Q
T :
i

Nf-I if i=0,...,39

where

Nf = female population
N e= populaticn of women with i years of labor force interruption

I’ = present value of 1ife-time earnings of women with i years of
labor force interruption.
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Appendix D. Public day-care and female labor force participation

rates in Sweden

Cntidren, 0-7 years — Labor force participation raies
“at day-care centers of women ages 16-64

.+ . . v number of per centof - . . mothers with children.
Year places all children all 0-7 years

1968 19 195.- v . 56.4 42.1
1969 25 244 57.6 45.8
1970 29 347 59.3 49.7
1971 36 761 4.3 60.5 52.1
1972 ¢ 487200 5.5 2.0 -~ - B3.7
1973 50 709 6.3 62.7 53.5
1974 56 170 7.2 ~65.2 56.7
1975 63 085 7.8 67.9 60.5
1976 75 640 9.9 69.1 62.8

1977 , 70.4 66.2 -
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