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hich can be estimated in a semi-logarithmic form
w A

H=n+alnw+pA+yX +¢

e

and a wage determination function:

w=0+¢X+v

A problem occurs when we attempt to estimate these functions, The i)
i« runcated. We observe only those individuals who are curreny :....i.?
and receiving a wage. The number of hours worked and the :,._r:..m are ~_. ,.
for those who are unemployed or outside the Tabor market. But theiy E:H_
would command a return should they be in the labor markel. A _:_s
determination or labor supply function will suffer from selection bias j :ﬁ,
estimated by OLS. Applying the procedure developed by Heckman, we ¢
correct the estimates using the inverse Mills ratio,' as a variable in the _m_:_,
supply equation. The inverse Mills ratio is calculated as a function of e
probability that an individual is in the labor market using the entire sample
The excluded variables in the labor supply equation serve as instrumenis iy
the fullsample estimates as part of a two-stage least-squares estimati
procedure:

w= [(X, Inv) 7

where X represents personal characteristics such as age, education Jevel
gender, ».JA.: and /nvis the inverse Mills ratio. This allows us to estimaie the
:_%.c._.:_s_:. cost of unpaid work in the houschold. We assume that in
2.:1__—.1_::. the marginal value of an hour of reproductive work 1
cquivalent to the marginal value of paid work.

NOTE

|
The inverse Mills s
1976) e Mills ratio corrects the f§ coefficients for omitted variable bias (11

ekl
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ABSTRACT

A recognized shortcoming of the present system of national accounting (the
United Nations System of National Accounts) is the omission of nonmarket
production from national accounts. Arguably, some of the most important
nonmarket 13&:&0: carried out within the home relates o the care of
children. This study estimates the monetary value of the childcare provided by
parents to children ages 0-13 years in the United Kingdom, exploiting a :::_:m
data source that contains information on the amount of time spent on childcare
from the _u»._wvvenmﬁ.w of both parents and children. Using these data, the ume
input into childcare by parents and the time output of care are both measured
and valued. Results at the micro level focus on variation of the imputed value of
inputs and outputs of childcare by gender, household structure, and houschold
nc:ic.,.Eo:. At the macro level, estimates of the imputed value of childcare are
compared to the UK’s gross domestic product (GDP).
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INTRODUCTION

If parents choose not to provide childcare but rather purchase those
services in the market, there will be an increase in the national product.
When this occurs, the infamous jibe about the housckeeper who marrics
oyer and thereby reduces national product is played out in
reverse.! Increased female labor force participation can be linked with
increased demand for and improved access (o childcare services in
Organisation for Co-operation and  Economic Development (OECD)
countries (Florence Jaumotte 9003). In the UK, for example, govermment
expenditure to subsidize the increasing consumption of childcare services
is an implicit recognition that childcare _:.:er_i_ by parents is a public
good (Nancy Folbre _..zzv..., The increasing portion of childcare that then
becomes “visible” because it is reflected in the national product (via
private or public expenditure) will be much smaller than the total amount
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vast ¥ e home. This inconsistency € lag,

ithin d has hee
a;:ﬂm:::: Kuznets _mwt:. cited in Oli —‘r_s.i._«“ﬂ»’” “M._,x..,
g ark 1058: William D. _n/c::_uz.u. N:Ma .—w:_aw Tobin :.vw,.:m.,
\lder and Ol Hawrylyshyn 1978; _wc_:w_n. G. Birnbaum G
._.,:._z_ﬂ 1080; and Robert m_m:n_. 1988.). .

This study focuses on € hildcare by parents of children ages (.
the UK. including biological or step parents co-resident with g, il
certainly not hyperbole to argue __._E rawsmng children is o aﬂ_ni h
important human Si. eavors, ensuring as it a:n,.,, the continuagigy, :M,.
iwself. The chief inputinto the production of childcare is parenty] 4 e

" time. The output of childcare is the Q:.», “”_J |
_:_.

in particular, mothers .

child receives as measured by time spent with a parent or, wheye apei
both parents together. This measure of care from the _u.._.m_va:m..._aw _%_. _.
child is the central plank of the output approach. To date, there _,Aa £
been a valuation of any element of household production where _ML. ]
time inputs and time outputs of childcare have been measured and y __9
independent] Although focused on the UK, this study tackles _Eu i
issues in relation to the measurement and valuation o_,. n__m_%..,_._q ,,_as
apply to developing and OECD countries alike. The study Q:::.:.E,..%
ongoing international efforts to value houschold production by :5,4_
out a thorough valuation of both inputs and outputs of one of the _m
important elements in the houschold production set. Because time ,,___
..:».»z:.n.i vsm: the input and the output, time-use data plays a pivoul ?mﬂ
in enabling this valuation.
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TIME-USE DATA

?_::_ss.naa_::_,, (1979) writes that time-use diaries present the be
ﬂ..mwp:“__”_.“,_”H,_n_._n—v”,n_”nn”_:— N..ﬁ_:.,.:r._d. ass0C wed :.E_ household product
time women spend in he i ._. nz _V::E:m - :.m. .:.:.n the large amaun.¢
Time-use data have it ...:4.,.»___: L Erodicion :2_:_:..5.:::::.,_h.:w,r_ =
household vqca:a:c:_wﬁzw% _Wﬁ.: _..,,:i to quantify the time input 1
i ,_ :.ﬁ.:._ Short ,nw:mx:. although they are not Timite!
Time Use Survey 2000 __:va._:_::? :_._v, v.:_a; uses the United Ring
input and the S\?...::_ .H _:..52.. :_.... UKTUS) to measure the el
participate in the c_r._.»:m:.%:._ c_. w._:_zﬂ_:.. Within houscholds sl _:__.
a time diary for ope f. ..~__ﬁ_ __._z_:z_::_v. Ages s yearsod g :________m,_ﬂ_
respondents describyed :.M Mn.a.w m:=_ e :......_:._:_ .A_n:.. i :. _._,,_ _:_
engaged in througliout the _._:2_2. of main or primary activitic o
were day, x».m_!::_..:_z also indicated whom U

ence) and where they were while engaged !

with (known as co-pr
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ese activities. This sort of :.?.:z&::. recorded in parallel with details
all act ities carried out during the day, is ofien referred (o as
ual information. As shown below, it plags a pivotal role in __.:‘
of childcare.

th
about
context
=Eﬁ=2.=_n_:

ING HOUSHOLD PRODUCTION: INPUTS VERSUS

VALU
OUTPUTS

.,_u_.ri.:mmna national accounts w:n::_. an income account that sums all
incomes nn:w_dﬁi from production m.:z_ an expenditure account that sums
all € ﬁn:n:::.n on goods and services produced.’ Methods of valuing
household production have .mozm:_ to impute a shadow wage for the work
done (an extension of the income account) or to impute prices for the
outputs vqoa:nﬁ_ (an extension of .Eo c.r..vn._:_::_.q account). These
mv_:.cﬂ_n_:,m shall _wn. ?..?:.‘2_ F.o as the * _:w:. ﬁ.%..o»l. and the “output”’
E‘%_dsn:. _.amﬁan:e.n?. Historically, ,.Eu.mz_o:z.:,.:_x an input approach are
more common (see Hawrylyshyn [1976]; Luisella Goldschmid-Clermont
(1983]; and International Research and Training Institute for the
Advancement of Women [INSTRAW 1995] for extensive reviews of input-
based "_Euqo:n__ﬁv. However, many researchers regard the output method
as superior (Goldschmidt-Clermont 1983, Ronald Schettkat 1985; John
EE«GBE and John Wicks 1990: Luisella Goldschmidt-Clermont 1993b).
This viewpoint is very

much in line with guidelines for market-based
national accounts, which state that market prices for goods and services are
the “‘basic reference for valuation in the system™ (United Nations 1993:
9.68). The output method is deemed better because it incorporates the
costs of all inputs in the value of the output. Also, variation in the value of
the labor input over time may be attributed to changes in productivity
within the market and not the home, leading o potentially misleading
conclusions about changes over tme (Luisella Goldschmide-Clermont
1993a). Euston Quah (1993), on the other hand, points out that it is not
wsure outputs from household production,
ambiguots
this.

always easy to identify and me:
whereas time spent doing household work, in contrast, is an un
measure,  Proponents of :::z:._xz,._ approaches are aware of
Fitzgerald and Wicks (1990), in a US study, point out that successtully
identifying distinct output is crucial to the suceess of the method, and they
demonstrate that it is feasible. While early examples of output-based
approaches include Margaret Mietus Sanik and Kathyrn Stafford (1983)
and Gordon Bivens and Carole Volker (1986), both in the US, more recent
examples are rare, leading to the pragm tic view that a good :._::.7..7..».._
aluation  is preferable o none at all  (Katharine G. Abraham and
Christopher Mackie 2005).

There has been a movement tows
outputs from houschold production should be

wd the view that both the inputs to and
quantified and valued
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| over the long run and ::.:wnr.:.ﬁ firms will eventually b .
from the market (Abraham and Mackie 2005). Competitiye =_.__=m~
pressures do not exist for households and, therefore, “the COost of ._M _
devoted 1o home production could e./.mnﬁ_ or fall short of it pro s_:ww
[output] value” (Abraham E.H.a Zu,n_ca mo@uu mé. Douglas E_E__x.:
John Fitzgerald, x:a.m John J:.T, (2904), 11 their valuatioy, :E_._m,.
v_.o%_?.._ childcare in the US, find that —:n.. value of care derived sipy
the output method is less than the value if measured using ap i,
method. They argue that economies of scale in daycare facilities g, Mc
main reason for this difference, as they lead to lower prices _:‘sM
assigned in the output method compared to the shadow wages assigned $
part of an input method. .
At the micro (household) level, the input and output approaches 4,
likely to produce varying results, especially in a labor-intensive activiry stich
as childcare, and these will be sustained over considerable periods of i,
The structure and composition of households, in particular, has
important bearing on outcomes generated by each method. An inpul
method is likely to result in a higher imputed value of childcare in
parent households relative to Jone-mother houscholds, simply because iy
input value sums the time both parents are caring for children and does not
account for how many children are being cared for. Furthemor
differences in the number of children could compound the difference
between household types because, as researchers in Australia have found
__=.. E._A_E_ parental time input produced by caring for a second or third
child is much lower than the initial outlay of time caring for a single
(Lyn Craig and Michael Bittman 2008). Using an input method could
m_,_a:,.?..ﬂ produce some highly misleading outcomes. For example,
“..,‘M:M_____._”__M“H_ me_”_ .”__Hs _:,u_.: lone mother z.:__ Wo .‘_:_‘,_:.: produces
method, which focuses :”_.”"su:._:.__ ___c:.,....__:_: Mftiomn £ B0 L0 I :
il E_:...:c .a,a_a.:.w 1.: m.__z_ not _._:. parents, would :_,___ 5
chlaiive bt of :mO. u.: A.. __z ._.:. produced :..:::...::__:._ houschok
approach n_;_a_én:_r”:.:__.‘:.:_..ﬂ.__u.._a_? In addition, _x...h___.,.. an _,.__ #
parents together and Q.Mn.: .._ _m.:.:_::..z heeen ey _.__...:_:_...__ J_._.., _..
tmptmsiit fam i u._.w_...«_a._.q._ by each _.x:.»._: individually. __
much more of care _5:_:__”4__»__: o >.=¢::..__=: reseanch lipe ,__...J:_
: by mothers in two-parent households is do

sustaine
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individually and away from the father (Lyn Craig 2007). To elaborate on
(hese issues, [ now turn to the methods of measuring and valuing the inputs
and outputs of childcare.

«

VALUING CHILDCARE: INPUTS AND OUTPUTS

Hoth the input and output methods, the value of childcare is computed

For | . : .
a5 V=QFP, where Q is the quantity of input or output and P is the shadow
wage OF v:.ne. ..cm_vnn:ed_\ﬁ The challenges lie with the conceptualization

and measurement of Q and the choice of P. The following describes the
ac_zur.vs_»_mﬁ_:os and measurement of the input quantity and discusses the
srategy for assigning shadow wages. It also details the conceptualization
and measurement of the quantity of the output of childcare and the pricing

surategy for the output method.

INPUT METHOD
The time input to childcare

The question of what time is considered work for national accounting
purposes has been answered using the “third person criterion.” This
criterion states that if time is spent doing something that another person
could be hired to do, then for the purposes of valuation it is productive
work (Margaret G. Reid [1934], cited in INSTRAW [1996: 11]). In
practical applications, the third-person criterion has been applied to
household production activities carried out as the main or primary
activity. Often, valuations of time spent caring for children use a single
aggregate measure of primary activity childcare (Johanna Varjonen and
Kuistiina Aalto 2006; Alfonso Sousa-Poza, Hans Schmid, and Rolf Widmer
2001). However, childcare is an extremely heterogeneous activity,
and researchers are beginning o move toward more refined care
typologies (Michael Bittman, Lyn Craig, and Nancy Folbre 2004). The
UKTUS contains ecight separate distinct codes for *“childcare of own
household members,” and groups these codes into three general
categories ol care:

includes unspecified childcare (3800); unspecihied
and supervision (3810); feeding the child (3811):
ical care and supervision (3819); and other

cal care
physical care
other specitied ph
specified childeare (3890).

(2) Talk-based care includes teaching the child (3820):
playing, and talking with the child (3830).

(3) Accompanying a child is its own category,
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- < category of car¢ is —ur.,.zmna care E.:_ includes 3 small gy
The first ¢A1¢5 4 “other” childcare. It also includes an unkngy, liny g4
..H:.m:_ will have recorded supervision as the main mmw_@g
e UKTUS does not code supervisioy 0 ~.s_ I
¢ second category of care is referred i s_m _*,Ns__
< s of reading, playing, or _.,._.E:m to a child and teachip e,
e T | category of care is time spent accompanyiy, .T.m_zs
The :_:.ﬁ.* and :M, 2” .:.nnmn.mmm in this way is an ::t_,c,d_:n.:,. cm : ,2__.5
Oroupits - 2. ._ ever, researchers have sharply > T:sm_q
childcare aggregate; NOWETED y o

“unspec ified

of time when & P 2
js unknown hecause

AR,
activity (se€ above). Tl

: 4 licized |
corded as a primary activity by _vo:_:_ﬁ i it
[

e of childcare re : s
S nvisory care that is not recorded as a prj "
large quantty of supervisory € A primary actiy

(Duncan Ironmonger 9004; Michelle J. w:.%m :..5 W.z:ﬁc ﬂc_._:o 2004;
8. Fedick, Shelly Pacholok, m:m_ Anne H. Gauthier noomﬂ. Craig 2007. y Vine
Folbre and Jayoung Yoon 2007). Z:.n: of the ,Q:.m EQ...:.F..Q by the Matke
is supervisory in nature, and so ::w.ﬂz.p.. as :_.n. mmna_:a Care activige,
highlighted above, easily passes the third person criterion and, on this g
<hould be included in a measure of S.m ume :5_:. 1o the productioy o
childcare. The measurement and 1.“__5_5: of supervisory care is integral 1y
a comprehensive estimate of all n_:E.Q:.n produced by households,

A good measure of .,:?,2.8_.)., childcare must accommodate the (i,
parents and children are not in the same room but are in the gy
location. Furthermore, measures of supervisory care are better if y
connected to specific activities. An example of a measure satisfying by,
these requirements is available in the American Time Use Survey (ATUS),
which asked respondents if a child is “in your care™ (Folbre and Yoo
2007). The survey asked the question regardless of the respondens
primary activity and designed the phrasing of the question o cow
situations when a parent and child are not in the same room (Lt k
Schwartz 2001). Co-presence data in UKTUS share these o ke
characteristics of the “in your care” measure, which makes it an
appropriate measure of supervisory care. The similarity of the co-presenc
data and the “in your care”” measure has been noted by others (Folbreand
Yoon 2007). Researchers have previously used co-presence in extended
measures of childcare (Lyn Craig 2006; Cristina Fernandez and Almuden
Sevilla Sanz 2006), and time with children has been recognized 2
measure of parental childeare (Mary Dorinda Allard, Suzanne Bianchi Jo
Stewart, and Vanessa R, Wight 2007). W. Keith Bryant and Cathleen D 2
state that the time parents are with their children is “inherently different
in mE::a. than time without them (1996: 235).
§”wanw”“hw_ﬂ_ﬁ“awwﬂ,:g.mo__..e care will result in an :..::.:.:.:.:::. :_..___w. __‘__,ﬂ_n..,
the issue of joing v_wiﬂ :«.ni _.vu e although ineluding mch &% .__._r._
is doing some ::__c_i _._n_w::‘ ,w_:u.njﬂ_.mci. care takes place when a r_"._.._
activities, For ey I primary activity, including other __..__m.w__.._._._._A... ;

" example, ar certain periods, a mother can provide ¢t

for
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children (Output 1) and cook %.::3. (Output 2). Indeed, the presence
rc ildren has been shown to increase the amount of time spent
other household production um:a.:ni (Craig and Bittman 2008).
-echnically: this issue _.c_~.=nw to economics of scope. These arise in the
Tec ot when firms, seeking to minimize costs, exploit a “quasi-public
_:.ir.ov_n :__u_:.. o 1.6&:3 two or more goods simultaneously (John C.
m__u_wnm_. and Robert D. Willig 1981: 268). If the cost of ___..&_:.m:x the
_vw_: roods simultancously is cheaper than producing those goods
wo r—n_ economies of scope are achieved (Panzar and Willig 1981;
ﬁ%_:ﬂ_ em‘ Sharkey 1982). Within the household, economics of scope can
f_ _»z:m: a parent is doing some other houschold production activity
mnwm oviding supervisory childcare. They can also arise when the parent
i _Mqacm:ma: specific childcare activity as well as another houschold

he
of ¢h
doing

record a
E.casn:c: activity. . .
This latter scenario applies o all childcare recorded as a secondary

applies to a portion of primary activity

activity but, more strictly, it also
some other secondary activity. Secondany

childcare carried out when doing . ctiv
activity care is often referred o as m_::_:u:cc:v.. _.:4 .._c_:::c.:, However,
primary activity care combined with another activity is also m:__w__:—:n.im
care. The difference is that secondary care will ..::.:.7.. be Q:dv::.a_ with
another activity, whereas most Ul_‘:si ﬁ:a.;. care is :c...:_c natural
c_%om:e of simultaneous or combined care _.,,Q:... done .:.:_, :Mv other
activity — undivided care. For the purposes of ::.m valuation, this study
proposes (o reclassify all childcare activities ;.nvS::,:n upon whether _.__.G
were carried out as the sole activity or combined with some other acuvity
(see also Charlene M. Kalenkoski and Gigi Foster [2008]). The other
activities might be domestic work, leisure activities, ?.;c.:.x_ care, or
aveling. Other time spent with a child but not doing a uc».n___... .,_:Eﬁ:,.,..
activity, which is a measure of supervisory care, constitutes a final type of
care. There are thus six distinct care jobs: (1) Undivided physical care: (2)
Undivided talk-based care; (3) Accompanying a child; (4) n..._:_v.::i
physical care; (5) Combined talk-based care; (6) Supervisory care (time
with a child but not doing a childcare activity).’ : :
It is now possible to clearly distinguish between  childcare :E._ s
combined with other activities and that which is not. This study provides
arange of estimates varying in the extent 1o which the care _.w::. is shared
with other activities. The first and most restricted estimate includes care
jobs 1, 2, and 3. The second estimate adds care jobs 4 and 5. Finally, the
least restrictive estimate combines all care jobs. Obviously, the ».z.m___m_:” of
the value of childeare will increase moving from the mostto least restrictive.
However, moving toward the least restrictive estimate, the E__._.,:_::
becomes more partial because the production of other outputs 15 .::.
explicitly considered. In other words, the shadow wage z,,.,mr.:ﬁ_. o ::.. tme
input in these instances focus only on the childcare dimensions of that
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time. A valuation of all houschold _:.on_:n:c:. will have 1, addye,
question of how 10 ».ﬁ.,i:.z shadow wage to _::o. when more g,
output is being produced m:=:_5:eo:.,._.4..; _wc_oi.. E_m study foeyg
different aspects of childcare can be assigned differeny shadoy

S the
an g
on _=;
ages,

Assigning shadow wages

There are two main approaches to assigning shadoyw wages for time spent;
household production. The first uses the wage a person would eap j, ”M_J
market and is known as the opportunity cost method, This approgc) ._,
based on an extension of the proposition in economic theory (hy;. at ___,
margin, the wage rate is the value of leisure. The exte a

nsion states that the
wage rate not only reflects the opportunity cost of leis

SUIe time, hy, sy
the opportunity cost of time spent in home production.” The market yg,
however, may not be an accurate reflection of the actual Opportunity cost o
time spent in household production. In particular, Opportumity cost g
not be uniform across the entire day or across days of the week (Abrahay
and Mackie 2005). For example, the opportunity cost of
Monday morning may not be the same as the
on a Sawrday evening. In addition, it has been argued that any enjoymey
or process benefits that accrue from time spent engaging in productive
activity within the home should be deducted from any  estimate of
opportunity cost (Thomas F. Juster 1990; Abraham and Mackie 9007
From a strictly economic point of view, if you are enjoying yourself then the
time is more akin to leisure than work regardless of whether it satisfies the
third-person criterion. Process benefits, however, accrue in market woik
also but are completely ignored in estimates of the value of market work
This situation notwithstanding, it may be reasonable to discount process
benefits when estimating the opportunity cost of the time a person spends
working in the garden on a sunny mz::.a_mm afternoon, but it is a highh
A:Ec._m Proposition with respect to time spent caring for children. Indeed.
it can be argued that these process benefits are intimately intertwined wilh
the motivation {0 provide care, which in turn is difficult 1o separate fion
;:.. action of care (Nancy Folbre and Julie A. Nelson 2000),

o second approach s the replacement cost approach, which this s
uses. This approach follows directly from the third person criterion. xﬁ. il
,=A_E the third-person criterion asks if someone else could do the activit:
:._n _...._v_maa._zn._: €Ost approach asks how much this other person :___“._
”._”__ux M_v”“”aﬂm_a”_?n providing care. As _,.:__.:.n :E.!....:_:E cost :._._.“ ( .____:__.

» though not as problemaric empirically, also run

&_nm ' when - . & & . that
. M_”v___, when applied (o childcare. Susan Himmelweit (1995) argues! :
- 3 2 R 2 » WO

L the characterisiics of “work™ is that it is possible to separate the W
from the

orke : 7 s highh
proble ..5;:. Ic:Ss...._ she also argues that this assumpton 18 __\*_.___.
matic when thinking abouy caring work, as it is difficult 1o s¢p

an hour oy,
opportunity cost of an hoy
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he care from the n.u_.n... Emw:-d..,_:.orum point is somewhat simil
just made nozn.»._.:_:m the intimate _..:r 72:..». ation and action in
relation 10 childcare. >=Q. vet, childcare 8 purchased in the
Indeed, about n‘.c vc_.nw:_ of the :c:Z.__c._% included in the sample for this
aluation (details OM this mm::u_.e are provided below) purchase childcare in
{he market, spending approximately hw.m@: per 05“::: (13 percent of
these houscholds’ annual .m...wmm _:.mma:o_._ ncomes).
As highlighted :ve,.»..,.q::a_ﬁ: of :.?:.?7.3 approaches has focused on
differences in v:x_:a_:‘_&. between a worker in the market and a worker in
{he home (Goldschmidt-Clermont 1993a). In response to this criticism, it has
peen suggested that the market wage be E::z:w; to reflect differences in
vzx_:nns.i between home and market production (Quah 1993; Abraham
and Mackie 2005). These differences are often thought of in terms of the
market worker possessing increased knowledge and experience in doing a
?.E.n:_wq job, so that he or she can complete a given task in less time than
the home-based worker or complete a task an individual is incapable of
performing by him- or herself. The market, however, cannot provide an hour
of childcare any faster than the household, and so there can be no :::._.c:ma
in vnoa:nc.ia. between the home E:.* B.E..f._ if, for instance, speed in
completing a task is the criterion by which it is mes ,:.:..n_. : :
The market offers a number of replacement options for the time spentin
childcare. It would be possible, for example, 1o take the wage of a general
domestic worker who could perform a variety of tasks including childcare.
This is known as a generalist replacement cost method. On the other hand,
we can distinguish between the different ro:m..._EE tasks and ..__4.:.:.
replacements accordingly. This latter approach is .r:c:: as a ,_V,e::_.;_
replacement cost method. Childcare again poses unique questions in .__A_J.
as shown above, it consists of a varied set of distinct activities. Martha
MacDonald asks if the value of childcare should **be calculated Em:m __:w wages
of daycare workers or child psychiatrists*"" (1995 :.L 5). .f,_.z. _:n:__n_zv..u”
feminist critique of efforts to value household Edﬁ_:a:.c:. arguing that :,:_v.s.n.
household work is undervalued if depressed wages in the market for =_:_.r
mostly carried out by women are used to value it Echoing ./_..:.::J_..___A_z
._snm.mc:“ should the ?..ﬁc ol a childcare worker or __:.z ol a weacher ._x. used __:
alue alk-based care? Table 1 reports the distribution & :,:E.z. =,~ _v._.‘::_ﬂ_;.
sterling for childminders and related occupations in __:.. e__._rr.»:.». sector _._.4“ .._
UKin 2005, A childminder cares for a small number of .._:_a_..n.: (up _..,. ,_/ _.__—‘
his or her home. Other related occupations include nannies _..‘:.s ..“..._.”v_.w..
children in the children’s own homes or care workers in A._:_.__. wsn.. -._.F,._ ._:__, ,.
For comparison, the bottom row of Table 1 presents the hourly wages
teacher in the education sector. o kSN
The mean wage for a teacher (£19.30) 1s almost three ::._mv_m_.w.._.__n_ .:”—___n.
the mean wage for a childminder or a person ina related :. M: s
childeare sector (£7.43). There is no doubt that the teacher pos

ar to the one
€N motiy,

market.
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Table 1 Replacement market hourly wages in pounds sterling in

Txp 2005 ;
ind teaching services in the UK for chilg, an

Mean P

ercenliles
= 10 20 50 =
75
%
£
£ £ ¢ .
£
Childeare sector
Childminders and =
related occupations 7.43 4.87 6.98 o

FEduration sector /
Primary and nursery

educaton teaching

_::?4,::_..7 19.30 12

o
W

41509 1930 934

*Cocfficient of variation 11-19 percent; x = unrchable.
Souree: Office for National Statistics (2005).

certain level of human capital, which is duly reflected in his/her wage
:cs.ﬁ_n.q.. the question remains: are aspects of care provided by _..a.n.zm
more akin to those provided by a teacher than to those given by a pad
worker in the childcare sector? Addressing this question, Nancy mc:ﬁ. and
Jayoung Yoon (2006) assign average wages for a childcare worker t
physical care and average wages for a kindergarten teacher to talk-based or
“developmental” care. 1 adopt a similar approach here. The shadow wage
assigned to undivided talk-based care is that for a teaching professional a
the tenth percentile (£12.34). This approach is more conservative tha
w:._cv::m the mean wage. One reason for doing this is that as a care activ
it does remain somewhat diffuse. Craig (2006) argues that development!
care encompasses aspects of care that tend to be more fun and les
physically onerous for a parent to provide than other caregiving activities
.;Qn_og. its importance in encouraging children’s development. 0
importance not reflected in the wage offered in the childcare scctor, m
be s..n_w__na against the proposition that it is a type of care that can b Jes
physically onerous 1o provide. This study assigns the wage of a childmindet
at —_Wo twentieth percentile (£5.50) 10 supervisory care and combined
_U.__G_E_ care. This amount is slightly higher than the current mini
w“xw- _Mu_:&.. is rucm for workers ages w.w and over. For ==. :__.:._. are _:____“
OW wage is the mean wage of a childminder (£7.43). T e

”_c_mm n_”“__m_m :._ some context, _ assign a shadow wage of £5.00 :.._., _:,“,__n_._“

e ..n:mr_cn”_::s-.n and assign a shadow wage of £9.68, :.._:J __ ___.. I,

10 provide an :55: wage in the childcare sector (not shown in Ta
pper bound estimate,

The total ¢ . -
houschold input of childcare is the sum of each P

_:.:_...
contribution. § : I
- Some have argued that when employing a replacement

ot
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%_u_.oun__. as is the case here, _.:w time of only one care should be val
where Wwo parents are . providing care simultancously ( /...:SF _.,,,._.:..._
Jayoung Yoon, Kade m.::.c:_ and Allison Sidle F__._n:.m Acc:..: :__vn.
argument stems from the view that the opportunity cost ..._,_vn_.:,‘.,z_. ‘...m,
10 replace the carer, whereas the replacement cost M:._:?:._. re .v_;: 2_ ,
care actually received by a child. However, either approach seeks _:.. _.r.,a._ :.
the carer, OF CATETS, but they differ in terms of where they hold the M._.u:.“H ...
of the value of the time to be: the carer (opportunity cost) or __.... S._”.
ﬁ%_”:.»._:n_: cost). Not counting the total time input ,:_. all parents =_“..:.
both are caring simultancously would effectively render one of the ﬁ:.m_,,.
redundant. While a firm operating in the market would never hire two
carers to look after a single child (at least not without charging
uncompetitive rates per child, or paying incredibly low wages), it 73_::
necessary Lo impose these market conditions onto production within the
household. The treatment of periods in which more than one carer is
providing care is one that has a direct bearing on output methods but not
on the choices between variants within the input method. This will become
evident in the examination of the measure of the output of care.

OUTPUT METHOD
The output of childcare

Where the input of childeare is measured from the perspective of the carer,
the output of childcare is measured from the perspective of the children
being cared for. The output of childeare produced by houscholds Tas
previously been measured as a portion ol a child’s day (Dalenberg,
Fitzgerald, and Wicks 2004). In other words, it is, like the mput measure, a
quantity of time. Dalenberg, Fitzgerald, and Wicks (2004) obtained data on
the proportion of the day cach child in a houschold received care as the
primary function from parents, other household  members, school,
babysitter, childcare facility, other friends and relatives, and finally sclt-
care. They restrict their measure to care carried outas the main activity. To
obtain a measure of the output ol childcare, working in the opposite
direction, 1 ask: how much time does each child spend with his or her
parent(s)? This approach is preferable because it .::.::_p.z.:_.:c when
m_:_n__.c: are receiving  supervisory care, and it obtains information
independenty from children themselves, ) sS——
: From a child's perspective, there are three _55.::_.::., with respect :w .~:
time spent with parents in households with two resident parents e B
mother only, (2) with a father only, and (3) with both parents. In ._,.E”..
mother households, only the first option can be observed with the ,.,.U."_;_c ,»,.
data, Acknowledging instances when a child is with both parents toge ther
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order to avoid double-counting :.:. output, and jy i
S .:ﬁ::.::: between the mput ..:.,E ::__u_: Me;

a _:_:_.::pm ider an example of a household with o parer Al
childcare. C,Ha,“.:. »,.h_n: parent provides 1 hour of care g i s
1._:__;.. Mw“:_.__“z. m_:. child therefore receives 2 hours of care in 1oy I
““r__h_”?...?.e time input is 2 __::;.A_.\_:m:_. <_n_. au.a: parent), M:EA;:.__.
output is 2 hours. On another mu.f ,_a. _4.1_.:.“._.:.;@.._: Provide
care, but on this occasion the care 1s provic ec Jointly C.:n_n._,
(he time input is still 2 :c:._z whereas :_e. ::.c. c::z: is 1 hoyy. -
crucial difference; ignoring :. =_::_,g 2;.:: ina ,...:‘,_E_o: of the
constraint from the _x._w_x.a:wn of a n._:_.; :..:c is the center of focy i
output measure. T he output for cach child is nc_:_zzn.i as the sup, o ey
three distinet. components, method that permits o z:,..i__:::r.:_
disaggregation of 1otal output into the output that the mother, (e Father
and both together provide. '

Recalling from above, all individuals aged 8 years and over within g, .
households completed a diary specifying their activities, the people they h__:
co-present with, and their location. .m.,_n_a individual records this time. i
information independently and simultancously  throughow the
To compute the three distinet components of the output measure, | e
the co-presence and the location information from botl parents gy
children. Itis necessary to use information about location becayse parenis
do not specify with which child they are co-present; nor do children specify
with which parent they are co-present. One complicating factor i () !
when individuals are sleeping, engaging in paid work, or in educaio
activities, co-presence and location information are not collected. Paid
work is not relevant to children, and sleeping is addressed in a seci m
below. Time when children are in classes is unproblematic as they are iy
school, but the time they are engaging in homework or study needs 1o he
addressed. A large part of the time engaged in this activity will be carried
out when children are near their parents. In order o include this time,
location information is imputed.”

A child is regarded as being with a mother when the mother states she i
co-present with a child, and the child states he or she is co-present with s
parent (or at the same location as his or her mother) but not at the sanie
location as his or her father. A child is regarded as being with a father when
the father states he is co-present with a child, and the child states he orshe
is co-present with a parent (or at the same location as his or her father) bl
not at the same location as his or her mother. A child is regarded as being
with both parents if the mother and father both state they are copresel
with a child, and the child states he or she is co-present with a parent, @
all three are at the same location, A child is regarded as not being with

parent when he or she is not co-present with a parent and not at the sae
location as any parent.

. al the
crucial in A thy Core o
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Jren ages 0-7 years are not directly observed
mpo? {ant pieces ol information at hand, whicl, « wsed 1o estimate )
i : S . Adrer: Tl R s ale the
utput ime for thesc a._::_:.:. The firstis the wents state thag the
: with children. As with children 8-13 ye, Al
¢

: . ; ars, Qs imporgan, 10 ¢

w:«..n: ime with a mother, a father, or b,
¢ i ,
asidering the output of childcare for hose
" : 3 e BT T

o rencing the diary information from both pare

¢ .

nonlya mother is with a child, time whe

Chilc but there are two
an he

time P

listinguish
Parents together when
aged (-7 vears, Cross-
c nts, I measure the time
i , id, n ..::,, the father is with 4 ¢ hild,
and uime when both parents are co-present with a child. The output time

for children 0-7 years is thought of as proportional 1o the towal of cach of

{hese comMpoNenLs. . .
T foaca fine sexpnd .re., 1:.2”. ol information thay | dr
gate (g ONIpHL tor e._:E.,.,.: 0-7 years. This is the

seople 8-13 years are with or at the

aw upon (o

total time young
same location as either o

I

(heir parents. Dividing this __:.::.x_. by the sum of time that P
with a child (not ac:Zn(aC_::.:.i the ume both parents
child) transforms the output time for children 8-13 years
—.:ovc_.:o:. For children 8-13 years in houscholds where they

both
\rents are
are with a
o a

are an
X 3 10
only child, this proportion is 0.8."" In other words, on ave age an only

child (813 years) is with or at the same location as his or her parents
for 80 percent of the total .:::. ::_.~ cach parent individually, plus both
together, state they are with a ..:__._. ..fc_r._m»i over households with
multiple children this proportion is 0.74, which is lower in multichild
households because the child a parent records being with may not be a
child observed in the data. If we include the tme children are sleeping,
the _.:...%c.‘:c: of time when parents state that they are with a child rises
by about ten percentage points ineach instance. This rise notwithstand-
ing, the proportion is clearly less than 1, even in houscholds with a
single child. There are a number ol possible reasons for this. There is
probably a degree of “slippage™ in the sequence of activities as they
occur across multiple selt-completed tme diaries. There is also likely o
be some degree of measurement error or ambiguity in the re .:.1.1. from
both parents and children. Parents may also be referring to :.:.:. own
nonhouschold children when they state they are with a child. Finally, it
must also be acknowledged that parents may overstate the time they are
with their children, g

The average proportion for all children 8-13 years ol 0.71 ._z.:,‘_m.? A
lower bound for the imputation o children 0-7 vears that, ..:_:_:.:2_ with _
natural upper bound of 1, leads to quite a narow range of _.:2.:_». :__:..u
lorimputaion, Figure | reports the proportions imputed for children .YA\
years combined with those  estimated  for children 7.T_u ,_p_..:.% Iuis
..::.:.v::x to note that the proportion is quite flat for .v_:_,_:.:. ,fw: ,:._.:,,,._
Fimpute the drop in the proportion as children enter school I .__ m_,: __._,._.
lashion so as 1o reflect gradually increasing school hours, An alternanve

125




ARTICLES

Y

£

=

€

g

3

B A s i S e
.M |||||||| -
B 04 f-memmmmmm e Sk
S 03 e ]
=]

o 02f---=----

s

@ 0] fommmmmmmmmems e SESS

0 +—r—r—r—r—r—r—r—i—y
TN ——
01234567 8 910111213

Age of child

Figure I The proportion of the time parents are with children (not double-coy
time when both parents are joindy with children) that children state they ,_::____w
2 are with

parents: imputed for children 0-7 years and estimated for children 8=13 vea
-~ Cary

would be to impute a single drop from 1 10 0.75 for children of school age
but this seems implausible. =

The output of childcare for children 0-7 years is obtained by muluplying
the total time parents of children 0-7 years are with a child .A:.: ._cz_._n...
counting the time both parents are together with a child) by the age
specific imputed proportions shown in Figure 1. So, for example, the
output for a >year-old child will be 85 percent of the total time his or het
parents are with the child (not double counting time when both parens
are with the child). For a 2-year-old child, the output will be 100 percent

The price of “per-child” childcare

Examples of childcare provided in the market on a per-child basis inc lude
daycare or créche facilitic nursery school, after-school clubs, and
Playgroups. Another example in the UK is that of a childminder who
looks after a number of children in his or her own home and charges alee
per hour, per child. The National Childminding Association (NCMA
w_ﬁ__:‘e.;':_n:&nv annually to find out what childminders are a_::m.__n I
2004/05 the average across all regions was £2.84 per hour, per child, and
the average highest quoted price across all regions was £5.03. Sue Holloway
and Sarah Tamplin (2001) construct a child-adjusted hourly wage, duiding
the hourly wage of a live-in nanny by the number of hildren for whom s
assume a live-in nanny is caring, which they state is two. Recall from Table !

that the averioe ; . i
r....,*. '¢ average hourly wage of a childminder and related occupations ¥
43, In this study, this is ren inthe

divided by the average number ol ¢ hild
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ample. which 1s 1.8, giving an output adjusted houyly wage of £4.12. T)
::_c:_._ﬂi.m—z:i hourly wage lics between the over) aver ‘_.E. e . _.» . ‘:*.

ivhes A : X * of £2.8¢
per hour and the highest quoted average price of £3.03 per how

OVERNIGHT CARE

Childcare is produced in households during the sht. Parents and
children may both be sleeping, but there are clear ..Z::,_;.i in the ._z_.r_,..,
sphere where caretakers a_...._:: cease to provide care for a child when they
Whe child, or both are sleeping. This type of “on-call” work is also .c:::::.
in other areas, such as the fire service, and it should be included as part of a
valuation of vE.n.:S_ childcare. I estimate information about the time
mothers, fathers, and children 813 years spend sleeping from the data,
The time mothers and fathers spend sleeping near children is summed to
?.csn_o a measure of the input time o overnight care. The time all
children 0=13 years are sleeping under the care of their parents is summed
1o provide a measure of the output time of overnight care. 1 assume that
children (-7 years sleep for about 11 hours on average. Younger infants will
probably sleep more than this, and children 4=7 vears are likely o sleep
less. Reflecting the low-intensity nature of this care, I assign the lowest
hourly price (£2.84) to the output and the lowest hourly wage (£5) to the

input.

__. is important that the sheer volume of on-call care provided during the
night does not obscure the dynamics of the puts and outputs of care
provided during the day. For this reason, I keep estimates of the imputed
value of overnight care separate from estimates of the imputed values of
waking care. A further issue is that the gendered dimensions of care
provided during the day may not be replicated in overnight care, as it can
be argued that both mothers and fathers contribute equally (provided they
are both present); but itis also important to note that it 1s mothers who are
most likely to have their sleep interrupted by a waking child in need of care
(Craig 2007). Treating mothers and fathers in the same way is therefore
problematic, but there is no option o do otherwise with the carrent ._.._5.
This is a clear limitation of the approach adopted here © value :.:._.:.n_:
care and further necessitates its separation from estmates of the imputed
value of waking care.

SAMPLE AND RESPONSE WEIGHTING

The overall response rate for UKTUS is the response _._:” :.q hous .__.::_.,
argeted (611 percent) multiplied by the response rate of ._._.:..c, r:_v.::.:.._
by individuals in these households (72.7 percent), which vields a _:._.:5_:.
response rate of 44.4 percent. The methods outlined “__x.:...../_,_:: H_:.
Ume-use data thoroughly and impose further selection criteria upon the

127




ARTICLES

b ding sample- This study scl .Zw _.::,.,.L::r_v from the
:,_.:_:. { _m.z.:. is diary information available for all parengs nd
:.._,_..A.n__u n ..n.,._:::_.m:n households. :c:.,.n._:._:.m with a chilq ape
.d. The reason for this is that the categories or Cr_u_.cm.._._J.e 1.
s used 1o measure the total input range from () n
But 1 4yearolds completed an adult diary and therefore diq o0
whether they were with their parents, therefore excluding ey, i, o
output of care. The houscholds may contain e_:_a_:.:__.h_r__n
\Am
I5eqf
Arey for
the

all ¢
)
__n_:__
age
exclude
_v.:.._:.,. diari

AT
he

measure of the :
or older, but this does not affect the co-presence i
1

Furthermore, only hons cholds where all respondents completed g

both a weekday and a weekend day are included. This is becayse

< ; 3 S e tor ¥ Al
alue is a multiple ol the weekly value, which is the sum of weekday r“
S | [

weekend totals. The resulting sample contains 895 households ! AL
. o e S A Jone
mother heads .__._u_.:z:_::»._.e one-<quarter of the households in the san _.
: ; : ple
and the remaining hot cholds contain two resident parents, P

These are very restricuve selection criteria, and T cannoyg 1gnore
potential for serious nonresponse bias. I supplied weights 1o correcy for this
in the data set as a whole, but it is approprate to further augment (¢ 10
(ake into consideration the added selection criteria. It is apparent from ()
results of a logistic regression that small families (fewer parents and fey
children) have a higher-than-expected probability of being included iy the
sample. To correct for this, I constructed a new weight W, given here g5

W= [(w/0,) * :qO.J. (2:/0,))] [i=1,23,...1n
=1

where w=weight supplied with data; 0,= predicted probabihty of being
mcluded in the sample; P= population of households with a child age 0-13
years. 1 multiply the UK populaton weights in the data (which, vl
summed across the entire sample, equals  the  population of U
households) by the inverse of the predicted probability of being imcluded
in the sample, which is derived from a logistic regression.~ I adjust thisin
n so that the new weights correctly add up 1o the total population ol
households with a child age 0-13 years.

MICRO-LEVEL RESULTS

ﬁ.%_». 2reports the mean value of childeare produced by houscholds i the
UK using the input approach that includes all supervisory childcue (Input
3) and the output approach. Itis clear that the shadow wage applicd o the
total input quantity resuls in a higher value for the input approach, which.
not surprisingly, is concentrated in two-parent households, [he output
::.,__.E_. therefore, presents a more accurate picture of the _._:._::_:__:_
childcare by lone mothers relative 1o couple  households. Increaing
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e s al value a
Table 2 AVETARC wnual value of Input 3 and Owpu 1o houscholds in the UK

Couple Lone mother U householids
Input Ouifrut Input 3 3
3 M“E; h:sw:, h“kx.: «MNNN”“ \M“ﬁv.u «M“.\NM:..
s s

o 311 29.1 18,7 214 288 27.7
Number of children . 5 7 )
: o .u..“: __wm 174 13.0 25.6 152
9 chuldren .ww..q |: L e s g .?4.._
.V s children 457 62 239 17 32.9 ....—:
Age of younges! chitd 37.6 23
gz w:.w ”f‘c mww. w 315 318 50.0
3 e 95,7 91.4 156 4.7 23.7 2001

Notes In this sy, Input 3 wits priced using the ditferent wage mtes for ditferem care tasks (£6.13 on

average). and Output was priced at £3 02 per hour

aumbers ol children raise the value of childeare, a result that is most
c_o__c::n.i with the A.v::z: method.  Moreover, in lone-mother
houscholds the impact of more children on the value of the output is
greater relative (o the input. For example, the value of output in
Jone-mother households with three or more children s 50 percent greater
than the value of the input. For two-parent houscholds, it is 36 percent
greater. Unsurprisingly, the value of childeare s greater m houscholds
with children under 5 years.

Overall, the imputed output value is slightly greater that the imputed
input value in these households: however, the difference s more
?::c::nez in lone-mother houscholds. This 1 probably the result of a
combination of having more than one child. In houscholds where all the
children are of school age, the output method results in a lower value than
the input method. This result is concentrated in two-parent households and
highlights the impact of not double-counting the time both parents are
together with a child in the measure of the output time. This ume when
both parents are together with a child is mostly ime when parents are not
engaging in a specific childeare sk and when they are at the same location
as the child, a type of care most relevant foy older children.

Mothers' and fathers' contribution to the household production of
childcare

Table 3 reports the value imputed - the production ol childcare by
partnered mothers and fathers and lone mothers over a year. Mothers
account for approximately two-thirds of the total input value _.:z_:eﬁ_ n
Wwo-parent households, Lone mothers provide a comparable amount ol
Fathers mean shadow wage 1s greater

tare o their marned counterpart
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Table 3 Parmered mothers', _z:,:.a_,ﬁ_ fathers’, and lone motlhe
Table 3 P

s’ Cong .
s wage by
1-3 and associated mean shadow wages Wion y,

lnputs
Mothers

Couple houschold .8
Input 1 (£000s) B
Mean shadow wage ,w ._
Input 2 (£000s) M.L L
Mean shadow wage ( .w .6)
Input 3 (L000s) _“
Mean shadow wage (£6.2

Lone mother houschold
Input 1 (£000s) w,..m. g
Mean shadow wage ( P..r .ucv ;
Input 2 (£000s) 15 v
Mean shadow wage nm;‘ m ) >
Input 3 (£000s) _.7.\ =
Mean shadow wage (£6.2) -

Notes: Tnput 1 corresponds 1o care activities carried out as the sole activity; Input 2
care activities carmied out as the sole acuvity and combined with other activities;
10 all care actaties (sole and combimed) as well as all superisory childcare

COrresponds
Input 3 COTvespan s

than mothers” mean shadow wage in two-parent houscholds for the Input
value. Talk-based care is a higher proportion of fathers’ total care, and this
wpe of care has been assigned a much higher shadow wage, which explains
this difference. Taking all time with children into consideration, mothery
average shadow wage is £6.20 per hour and fathers” average shadow wage is
£6.00. Lone mothers” average shadow wage is equal to partnered mothers,
and the imputed income from their production of childcare is slighth
below that for partnered mothers.

Though clearly highlighting the role of mothers in the production of
childcare, focusing on the total input by parents individually ignores the
time parents are together providing care. I argue above that this omission is
a major factor in the inflation of the input value of childcare produced m
two-parent households. To observe the impact of the care overlap on the
total value of output in two-parent houscholds, the value of output i
disaggregated 10 show the respective contribution made by mothers alone,
fathers alone, and both together. Recall that the output of childcare
computed as the sum of the time cach young person receives care from his
or her mother only, his or her father only, and both together. This means
that the total output can be asily disaggregated o examine the relane
contribution of each parent individually and both together, In lone yother
houscholds, only the care provided by the resident mother is included.
Ec_n 4 shows the imputed value c:__n\c:::: of care provided by mothers
and fathers individually and both together in couple houscholds, and the
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m__%_:ni value of :_.w :_:_:.J of care _:.a.z‘:_i_ by lone
ihe three oulput prices chosen for the imputation,
Mothers in two-parent houscholds are a::.;?.::n much more
of the output, although a large proportion of (e household toal of
ontput 18 _:.mx_:nni u.c::_.w :.m.:_ _.u.ﬁ_:._,f For fathers, the inflyence of M”.m”“.
care on their total contribution is even more substannial, The individual
ﬁc:.:._:_:c: :iae. ? ._:_=. mothers stands  ow compared with the
ribution made individually by cither parent in two-parent households

mothers for ¢acly of

1o the
ﬁ__:ﬁ.

con

MACRO-LEVEL RESULTS

Table 5 reports estimates ol the aggregate value of childeare produced by
households in the UK as a proportion of GDP 2005 (abour £1.2 trillion),
with these estimates expressed in billions of pounds. There are nine nput-
pased estimates and three output-based estimates. The nine input-based
estimates are composed of the three different measures of parental
childcare time and with three imputed shadow wages for cach. The three
:.:v—:.gmﬁ_ estimates are composed of a single measure of output time
along with three imputed market prices for childcare, Estimates for Input 1
range from 1.8 to 3.5 percent of GDP. depending on the shadow wages
assigned. This is less than other comparable esumates. For example,

Table 4 Value of output produced by partnered mothers and fathers individually, two
parents jointy and lone mothers

Price= £2.84 Prnoe=£4.12 Price=£5.02
Partnered mother (£000s) 8.1 11 1 144
Parmered father (£000s) 2.5 3.6 | .._
Both parents (£000s) a8 S 10.3
Lone mother (£000s) 12.1 17.0 214

Table 5 Esumates of Input 1, Input 2, Tnput 3, and Output as 2 proportion of GDP
and in billions of pounds

Input 1 Input 2 Input 3 Quipul

£ I % £ % £
G GDP (bilhon)  GDP - (bilhon)  GDP (biltion)  GDP (tllion)

Low price/ 1.8 221 5.0 436 118 13 T8
wage -
Medium 39 89 5 4 1764 114
price/ wage e 22 3R <)
High price/ Iy 814 228 2m5 138 1694
wage
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childcare c..:;:».c; by :::!._:V.Ew. m.s ._..:_Tzn._ was n”m:-:s:i a4 Percer
GDP (Varjonen and Aalto 2006). .:=m Finnish estimate was compyy, I of
, primary activity childcare and not just undivideq :;_A“
\e case for Input 1. Sousa-Poza, Schmid, and Widyye, Sq. ¢
that range from 5 1o 8 percent of GDP ip mi:..ﬁ_s:
depending on the choice of shadow ;...wmnm. with a specialist _nv_.,—?._“_w.__
cost meastre producing the highest estimate. This is well aboye the .
of Input 1. Input 9 includes all childcare activities and ranges from 3.
6.9 percent. This range is similar to these other input-based 3:.:...__ ¢
However, all of these estimates fall well below Input 3, which ::._53.
supenisory care. This estimate ranges from 118 10 22.8 perceny of c:m
Clearly, focusing only on specific childcare activities will result iy _:5..
estimates of the value of childeare, especially i the valuation is restricted _A_,
undivided care activities.

The output estimates reported in Table 5 are lower than Input §, py,
higher than Inputs 1 and 2. Depending on the price assigned, estimaes of
the value of the output range from 7.8 to 13.8 percent of GDP. Hollgyy
and Tamplin (2001) report an output value of childcare that ranges from
1o 13 percent of GDP. Taking the output price at £2.84, which is closest 1o
the price they assign, the output value reported in this study is 7.8 percen
of GDP. This suggests that the upper ranges of the Holloway and Tamplin
(2001) esumate (where they assume lower amounts of unsupervised tine)
are overesimates. It should also be noted that the Holloway and Tamplin
(2001) estimate includes not just parents, but all carers. Furthermore, they
value care provided for children ages 0-15 years.

The estimates of both Input 1 and Input 2 fall below the estimates of the
output, which is in contrast 1o previous research showing output-hased
estimates as lower than input-based estimates (Dalenberg, Fitzgerald, and
Wicks 2004). Recall, however, that these researchers’ estimate ol output
doces not include supenvisory care, which is not the case here. It can be seen
in Table 2 that estimates of Input 3 are higher than the largest estimates for
the output, thereby echoing previous findings that are based on more
_nv.SQ?e measures, There are a number of points, however, where the
estimates of the value of the household producton of childcare are
s_,_.zdﬁ:_;_c_.,_ the same for both the input and the output method
This occurs when the broadest measure of input time is used, the shadow

wage exceeds the price of the omput, and the shadow wage is obsenved at
WO points,

1o,
; 2
the basis of all :

activities, asis
estimate values

an ge

a.,_:. first of these points where the two estimates (of the value of _.._:.___.._
A:_En:cv are about the same for both methods occurs when the shadow
wage s at the lowest point on the range (£5) and the output price st the
_._E_x;d_ (£4.12). At these prices, the aggregate value of childaue
m__%_.:x_:_u‘_e_w 11 percent of GDP for both input and output methods, The
second point occurs when shadow wages are at their midpoint (£6.15 01
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Tuble 6 Estimates of the value of overnight care
Oultpout Mothey ipmt Father :..\liow
Couple household (£0003) 143 124 i
Lone mother household (£0005) 17.2 15.8 £
proportion of GDP: all househalds (%) 9.5 i .1_
. )
average) and output prices are at the highest point (£5.02). The aggregate
=S

alue of childcare from :ach method at these prices is approximately 14
3 y R i < 1 . 7 -

percent of GDP. This shows that for given measures of input and S

childcare ume, the imputed value from each approach can approximate

the other, _:.:s.‘rx_ that shadow wages and prices are permitted 10 vary

within a reasonable range of values.

OVERNIGHT CARE

Table 6 reports the average annual value of output and input in couple and
lone-mother households. In addition, Table 6 reports the aggregate value
ammed over all houscholds as a proportion of UK GDP 2005,

As A.xveﬁca, there is litde difference between the input values for
and fathers, and there is hardly any dilference bewween lone
and parents in two-parent households. One might have expec wd

mothe

mother
the output value to be greater than the input values for cac h parent, but the

output values are kept lower due to the lower price assigned to the output.
Overall, including time sleeping adds about 9.5 percent 1o the aggregate
value of output.

CONCLUSION

Childcare is unique amongst the houscholds” productuon set in that the
unit of measurement for the chiel input is identcal to that used o measure
output time. It has been shown here that by using time-use information
completed by children, an output methad can be caleulated as well as :_.a
ustal input method. This means that with appropriute time-ise data, i s
possible to quantily the inputs and outputs of childcare, thereby advancing
efforts 1o value all household production.
Microdevel results veveal important difterences
diflering composition. Estimates of the input are
number of parents, and the estimates ol the output are highly sensive 1o
the number of children, These conditions mean that an output measure
provides a more accurate estimate for lone mothers” production ol
hildeare relative 1o that provided in two-parent houscholds. _f;::,..._/:
show clearly that women contibute the largest share 10 the value of the

across houscholds ol
highly sensitive 1o the
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d by houscholds. The gendered division of |

childeare produce ] : 3 abor iy, ih
provision of childcare is shown as most pronounced when _::r.:n i _o
3 E 8 mc e thiat 5 R 5 a4l the

output of childcare, where it is clear that fathers” individug] contribyy .
0Ny

These results also serve 1o emphasize the Jar

are the Jowest
carried out by lone mothers.

hurden of care : ;
A range of estimates for both input and  outpu appro

ge :::195_

ache

2 . ‘thod - a broad N f o Were
_v:.x._:&‘ The imput method usimg a broad measure of childeure i

e fr < . n b me

resulted in a value that ranges from 12 10 23 percent of GDp Assigm .

g SN g

a

wages so as 1o differentate between types =:‘.— relative intensities of ¢z
activities vielded an estimate of 14 percent of GDP. Restricting (hye ::_.,:“__.F,,
10 all specific childcare activities resulted in an input value of 5.4 perc :.:_s”
GDP, but this value could range from 3.6 1o 7 percent. Furthe, restrictin
the input to include only activities carried out as the sole activiy :.._::n
the estimates to a range between 1.8 and 3.5 percent of GDP. The outpyy
method provided estimates that ranged from 7.8 (0 13.8 percent, Resulis
also showed that the imputed value of childcare from the INput methyd
could approximate the imputed value of childeare from
method.

A critical disinction between the input and the owput methogs
concerned the weatment of the time when both parents provided cype
simultancously. With the input method, T ignored this distinction and
counted the total time of the mother and the father; whereas with the
output method, I did not double-count time when both parents provided
care. Though it is entrely proper to count the tme in this fashion, the
prices and shadow wages | assigned could be adjusted to reflect the vanving
mtensity of the care. A related matter concerns variation in the number of
children being cared for at any point in time, Valuations of childcare that
take account of variations in the intensity of care when choosing shadoy
wages and prices are an important further step in advancing the movement
toward a full accounting of the childcare produced in households (Folbre
etal. 2003; Jayoung Yoon 2008).

One key limitation of a valuation of childcare like the one this studs
presents is that it cannot take account of variation in quality hetween home
and market-produced childcare, There are some further limitations in the
scope of the present valuation. For example, only children up 1o the age of
_.u vears are included, and only the care provided by parents is valued
Clearly, older children up to about 15 years are also the recipients of care,
u..i c@:.a family members or coresident adults may provide care. A further
::.:E:o: is that houscholds are treated as isolated units, and only resident
m_:_._l.: and parents are considered in the valuation, Care arrangements
for children often go beyond the confines of a single household. Childien
may :::.n. across the households of different parents when _x:::._,_:_:
”_._..,_.”.:_,ﬂ_a.:,_/...:,_:.UEF..:_.E..::_?:A..:G or .‘.‘__::. relatives may :7.: play i r.._,_

care provided 1o children. Therefore, the total care child

the oupu

VALUING PARE

TAL CHILD¢ ARE

receive MY be t_:.c..a across more than one  household A fully
%__%:.__m:z:d valuation of all a._:_,._ﬁ_:. would include care _=..£..=_.‘.::v,
parents (o children who do not live regularly in the parents’ household .,
well care that grandparents or other relatives may provide 1o children ._.7
ometimes, but not always, live in their household -
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NOTES

! Calin Clark (1958) credits Arthur Cecil Pigou with the classic jibe.

2 1eis estimated that government expenditure in the UR could be about 2.2 percent of
GDP (2004/05 level) by 2020 for ewrly years childeare provision, placing the UK on
par with current provision in some Scandinavian countries (Daveare Trust 2004)

¥ See also Luisella Goldsclimidi-Clermont (1990); Ann Chadeaw (1992); Fuston Quah

(1993); International Rescarch and Training Institate for the Advancement of

Women (INSTRAW; 1995, 19496); Duncan Ironmonger (1996), Manbn Waring

(1999); Steven |. Landefeld and Stephanie H, McCulla (2000); Sue Holloway, Sandra

Short, and Sarah Tamplin (2002); Katharine G. Abraham and Chrisic pher Mackie

(2005).

The marketbased accounts use three methods in total, the third being the

production account, which is the sum of the value added at each snccessive stage

in the production process. Taken together the three accounts must balance therehy
providing a triangulated observation of the value ol marhet production atany pomtin
time,

Note that in this study “Accompanying a child ™ is almost always recorded as a primary
re added to the time that is

activity. The few instances that itis recorded as secondany
recorded as priman

This method follows divectly from the household product
Gary Becker (1965).,

This issue of process benefits was fist o - of Becker's
Wachter (1975), who referred to it as joint producton, m-a crtigue :_. ,__. 2
(1965) model, They Nighlighted that as well as using time 10 _:2_::. __:__:.‘:.f_ 1._.”_”
commodities, the use of time itsell _,:x_:: d utility, thereby resulting I a type ol j
production,

ion function developed by

aised by Robert A Pollak and Michael L

S




ARTICLES
¥ This study uses imputed variables tor houschold income and Childeare -
that were later ..Ex._:_i_ to UKTUS 2000 to produce these results J_.:.._:::_
: 5 i S e 3
Burchardt (2006) for details. Tan,

? The method of imputation imolves ,_c:r:_x at the episode loe
person before and after the episode ofhomework or study. In cases where (e
location before and after the episode ol homework or study s identicy] :
jocation that | impute. Where traveling is recorded before the episoqe,
Jocation after the episade of homework or study. Where traveling iy recorde,
homework or study, 1 impute the location belore the episode of homewo i ..._
These imputations provide location information for about 94 perceny of o

.—:C: of the Yoy,
Ainge
!

.‘.___f_.e
. this i the
1 Mpuie i,

.._:_.
Ty

Al epige
of homework or study. Pisenles

1" See Appendix Table 1 for deails of the sample 1 used 10 compute (heye Talios

" Alogether, 915 of the responding houscholds meet these selection criteria, by |
lone-father households are dropped from the sample. As a distine group _.:2 .__:.:
small for meaningful analysis, and combining them with lone ::..::j i :.d _.c._
“lone-parent’” group would be misleading given that the vast majoriny of _.__: .u_. :
would in fact be lone mothers. group
These regressions initially included gross househald income, housing tenure, ind i1
availability of a car. None of these was statistically significant, and they were drap x._.n_
from the regression, The final specification mcluded number of parents, ::_:___A._TL
children, and 1he age of the youngest child in the household.
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Appendix Table 1 Sample used to compute the proportion of the adjusted mput
factor

Number of children 1,000
Ag 8 167
R 9 160
10 184
11 174
12 157
13 158
Gender Male .SI,
Female 506
Dhanes Weekday 100
Weekend ...m
Both mc,._
Number of parents Two resident parents w. 2
Lone mother 238

cide ¢ ~di ol
Notes: Chuldren are selected provided they can e matched to all resident parents, and the dianes
the children and all PATERES CONLINT No wore than two hotrs of mising tme
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