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This paper builds on previous satellite accounts that treat households as production units, but challenges their measurement and valuation of time devoted to child care, making a case for the inclusion
of supervisory child care time that does not overlap with other productive activities. We also suggest
several other methodological refinements for estimates based on analysis of data from the American
Time Use Survey: application of a vector of specialized replacement cost wage estimates for different
child care activities rather than a single wage, and adjustments for the ratio of children to adults present
and for the educational attainment of caregivers. Our estimates of the value of child care alone in 2004
and 2010 exceed previous estimates of the value of all non-market household production in the U.S.
The end result is an upward adjustment of Gross Domestic Product by about 43 percent compared to
previous adjustments of about 26 percent.
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1. Introduction
Increasing attention to the value of non-market work is motivating the construction of new satellite national income accounts in many countries (CMEPSP
et al., 2010). In order to add estimates of the value of non-market household work
to Gross Domestic Product (GDP) in the United States, two recent studies employ
time-use data to impute its market value (Landefeld et al., 2009; Bridgman et al.,
2012). In this paper, we adopt a similar approach to the valuation of unpaid child
care, an important component of all non-market household work. However, we
argue that previous satellite accounting efforts have underestimated the amount
and value of time devoted to child care for three reasons: omission of supervisory
child care time, failure to consider the number of children cared for relative to
adults present, and lack of adjustment for the care provider’s educational attainment. The measurement and valuation of value of time devoted to child care
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deserves special attention because it holds important implications for current
living standards and the well-being of future generations. Furthermore, child care
time represents a significant portion of all time devoted to non-market household
production.
Building on the method used in earlier estimates of the value of all nonmarket household work, we use pooled 2003–12 data from the American Time
Use Survey (ATUS) to develop a prototype satellite account assigning a market
value to unpaid child care in the U.S. We begin with a brief review of previous
research on implications of valuing unpaid household work, methods of estimating the amount of time devoted to it, and imputation of its monetary value.
Next, we make a case for including supervisory child care, for adjusting time
spent in active child care for its intensity (measured by the ratio of children to
adults present), and for applying education-adjusted specialist wages to different
types of unpaid child care. In order to demonstrate the implications of this
approach, we first replicate and then revise previous estimates of the total value
of time spent in non-market household production in the U.S. We offer a separate stand-alone account of the value of unpaid time devoted to the care
of children under 18 over the 2003–12 period, illustrating the effects of each
adjustment we advocate. Finally, we demonstrate that these plausible adjustments increase GDP by about 43 percent, far more than suggested in previous
estimates.

2. The Valuation of Non-Market Household Work
The limitations of measures of GDP that omit consideration of the value of
non-market work in the household have long been acknowledged (Hawrylyshyn,
1976; Murphy, 1978; Kendrick, 1979; Chadeau, 1985). For many years, the lack of
adequate data for estimating the market value of this work has impeded efforts to
develop expanded measures using satellite accounts. With the advent of
nationally-representative time-use surveys, including the ATUS, researchers have
begun to develop detailed imputations based on either a replacement or opportunity cost valuation of labor inputs. Still, the implications of these efforts remain
underappreciated, and a number of issues regarding both measurement and valuation remain unresolved. The value of unpaid child care has received little explicit
consideration, despite its relevance to both family living standards and human
capital accounting.
2.1. Implications
In conventional measures of GDP, all non-market work activities (including
production of goods and services in the household for own use, volunteer work,
and time spent in education) are implicitly valued at zero. Yet this work contributes to current and future living standards and is, to some extent, substitutable
with income from market production. Its quantitative dimensions are significant.
Indeed, in every year the ATUS has been conducted and tallied to date (2003–12),
the daily average of time that individuals 15 and older devoted to activities that can
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be construed as non-market work averaged more than the daily average of time
devoted to paid working and work-related activities.1
Household production accounts for the bulk of all non-market work, and
labor time devoted to it is augmented by investment in both household and
government capital. Failure to include estimates of the value of household production in GDP leads to understatement of total output and probably to overstatement of the rate of economic growth.2 As women have entered paid
employment, they have reduced the amount of time devoted to housework and
family care. While women’s increased wages are reflected in conventional GDP
measures, their decreased home production is not. Thus, the long-term trend in
output as measured by conventional GDP fails to provide an accurate picture of
true growth in national output (Landefeld and McCulla, 2000).
Previous research has powerfully demonstrated the implications of using
time-use data to impute a value to non-market household work in a separate
satellite account that can be added to conventional measures of GDP. Landefeld
et al. (2009) show that the average annual growth rate for nominal GDP in the
U.S. over the period 1985–2004 was 5.5 percent, but declined to 5.2 percent when
the imputed value of household production was included. Examining a longer time
period between 1965 and 2010, Bridgman et al. (2012) present adjustments that
lower the average annual rate of nominal GDP growth from 6.9 to 6.7 percent.
Secular declines in the amount of time devoted to housework seem to countervail cyclical increases in household production that might be expected to
increase with unemployment. Focusing on analysis of the effects of the Great
Recession, Aguiar et al. (2011) exploit differences in the intensity of the downturn
across states to control for secular trends, showing that household production is
actually somewhat countercyclical.
Non-market household work also has important implications for household
living standards, providing implicit income through in-kind consumption. Consider, for instance, two households of identical composition (two parents and two
young children) with identical after-tax market income. In the first household one
parent is employed full-time and another specializes in non-market household
work; in the second, both parents are employed full-time. The first household
enjoys the benefits of non-market household work that allow it to minimize
purchases of expensive services such as child care.
By conventional measures, these households are equally well-off. By measures
of “extended income” that include the value of non-market household work, the
first household is considerably better off than the second (Folbre et al., 2013).
Accurate estimation of extended income is especially relevant to a comparison of
the living standards of families with different levels of participation in market
work and those with and without children.
Measurement and valuation of time devoted to child care also bears directly
on cost-based estimates of the value of human capital. Many aspects of household
1
See Table A.1 for each year at http://www.bls.gov/tus/tables.htm. Our estimates of total nonmarket work include the following ATUS categories: housework; purchasing; caring for household and
non-household members; engaging in organizational, civic, and religious activities; and education.
2
If the rate of productivity growth in non-market work exceeds that in market work, the rate of
growth of average productivity would be understated.
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production (not just those directly devoted to child care) are inputs into the
production of young adults capable of developing their cognitive skills through
education and work experience. Ideally, estimates of the value of human capital
would combine output valuation—such as the net present value of future income
(Fraumeni, 2011)—with input valuation—such as the cost-based measures first
proposed by John Kendrick (1976)—in real terms that would allow for productivity measurement. In the meantime, however, it is important to acknowledge that
non-market work is an important component of the overall cost of children
(Folbre, 2008).
While the overall amount of time that Americans devote to housework has
declined substantially since 1965, the amount of time that parents devote to
children has increased (Bianchi et al., 2006). Child care is less susceptible to technological change (at least so far) than housework, and standards of childrearing
seem to ratchet up along with income. Utilization of purchased child care does not
reduce parental time as much as might be anticipated, as parents often compensate
for reduced weekday time by spending more time with children in evenings and at
weekends (Bittman et al., 2004).
Parents clearly derive some intrinsic satisfaction from caring for children, as
from other types of work. Difficulties conceptualizing child care time resemble, in
some respects, the difficulties of conceptualizing leisure (Sevilla et al., 2012). Still,
the simple logic of replacement cost suggests that the value of unpaid child care
reported by respondents to time-use surveys matters not only because it represents
a growing component of all non-market household production, but also because it
affects household living standards and influences the historical cost of investment
in children’s human capital.

2.2. Measurement of Time Devoted to Non-Market Household Work
Most time-use surveys ask respondents about their primary activities with
questions such as “What were you doing?” Slight differences in wording and
categorization of activities often create some incompatibilities in measurement
across time. Both Landefeld et al. (2009) and Bridgman et al. (2012) present estimates of the amount of time devoted to child care that combine data from
relatively small time-use surveys conducted before 2003 and included in the Multinational Time Use Survey (MTUS) archive with some results from the ATUS,
which was implemented on a national basis beginning in 2003.
Both studies disaggregate household production into seven basic categories:
cooking, housework, odd jobs, gardening, shopping, child care, and travel. The
Bridgman et al. (2012) estimates show that child care represented about 11 percent
of all household production time in 1965 and 13.5 percent in 2010. However, both
studies defined child care only as care of household children, excluding care of
non-household children (which includes care by non-custodial parents) and assigning it to the odd jobs category.3 This reduces their estimates of total child care time
3
Personal communication, Steven Landefeld and Benjamin Bridgman (based on analysis of ATUS
coding used in their analyses).
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(the sum of care of household and non-household children) by about 5.5 percent
in 2003 and 7.7 percent in 2010.4
Another coding issue concerns the treatment of travel. Many time-use scholars group travel time with the activity with which it is associated. For instance,
travel time involved in taking a child to daycare, school, or to recreational activities is typically treated as a component of child care. The decision to treat travel as
a separate category rather than assigning a portion of it to child care (again, likely
the result of efforts to maximize compatibility with the earlier surveys) underestimates total time devoted to child care activities by about 18 percent.5
A more serious measurement issue arises from concerns about multitasking or
joint production—vacuuming the living room while waiting for the washing
machine to finish its cycle, or cooking meals while keeping an eye on the children.
Because it is not uncommon for people to multi-task while working at home, some
time-use surveys inquire about “secondary” activities by asking “Were you doing
anything else at the same time?”
Joint production clearly complicates measurement of all household activities.
Analysis of Australian time-use surveys, which include questions regarding secondary activities, shows that child care activities are the most likely to be combined
with other tasks (Ironmonger, 2004). Therefore, it seems likely that surveys that do
not tally secondary activities understate the amount of time devoted to child care
activities.
The ATUS does not ask respondents to report secondary activities but does
ask respondents to report any time that children under the age of 13 were “in your
care.”
The Statistics Canada General Social Survey poses a similar question, asking
if individuals were “looking after children” (Folbre and Yoon, 2007a). Responses
to both the U.S. and Canadian questions are reported as “secondary” child care
activity (Fedick et al., 2005; ATUS published tables). This terminology is somewhat misleading. While some supervision of children is active—that is, requires the
caregiver to pay close attention and scrutinize children’s behavior—much supervision takes the form of passive, or “on-call” availability. That is, it represents a
responsibility that constrains time allocation to other tasks (Budig and Folbre,
2004). The ATUS survey question was initially designed to capture responsibility
for children that did not necessarily take the form of an “activity” (Horrigan and
Herz, 2004).
Responses to the “in your care” question clearly demonstrate that the temporal demands that young children impose far exceed explicit child care activities.
In previous research, Suh (2013) shows that supervisory time in the ATUS is
significantly affected by hours of paid employment, and the demographic, and
racial/ethnic characteristics of parents. Other empirical studies of child care time
confirm the temporal demands of supervisory care. For instance, a detailed analysis of the 1997 Panel Study of Income Dynamics Child Development Supplement
(PSID-CDS) shows that children under 13 received about 59 hours per week of
4
The coding decision is described in the technical background appendices. These estimates of their
implications are based on estimates from the published ATUS tables A.1, http://www.bls.gov/tus/
#tables, accessed June 26, 2013.
5
Authors’ calculations.
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active care (including care from non-household adults such as teachers) and about
22 hours per week in activities when adults were “available,” not counting sleep
time (Folbre et al., 2005). Time that children spent sleeping amounted to 79 hours
per week, on average (about one-half of all hours in the week). The study notes
that exclusion of time that children are sleeping from estimates of care time leads
to the misleading inference that infants require less time than older children simply
because they are less likely to be awake at any given time.
Another approach to assessing supervisory care for children utilizes survey
questions regarding who respondents were with, or “who else was there” while
they were engaged in activity. But the mere presence of a child is conceptually
distinct from having a child “in your care.” A child can be in an adult’s care while
watching television in another room or playing in the backyard. Indeed, such
spatial separation is a common feature of supervisory care. On the other hand, the
“with whom” variable could overstate child care responsibilities by extending their
definition to include social activities in which many adults are present, sharing
responsibility for a small child. Many activities reported as leisure fall into this
category (Mattingly and Bianchi, 2003; Bittman and Wajcman, 2004).
Analysis of Canadian data that measured both physical proximity and
“looking after” children shows that these are related but distinct measures of child
care (Folbre and Yoon, 2007a). Similarly, Suh’s detailed analysis of the impact of
economic, demographic, and cultural variables on different measures of child care
in the ATUS reveals significant differences between “in your care” time and “time
with children” (Suh, 2013). At least one published study has utilized the “in your
care” question in the ATUS to expand estimates of the amount and market value
of time devoted to children (Folbre and Yoon, 2007b).
Another aspect of time-use measurement is intensity of work. Some tasks are
intrinsically more demanding than others in terms of physical and mental effort,
level of stress, and responsibility. Multitasking generally requires additional effort,
and analysis of Australian time use data from 1992 shows that women engage in
multitasking significantly more than men (Floro, 1995; Floro and Miles, 2003).
Standard adult-centric measures of child care treat one hour of care provision
the same whether one or more adults report caring for one child, or whether one
adult is caring for one child or for more at the same time. But the ratio of children
to adults deserves consideration. Detailed analysis of Australian time use data
shows that the addition of a second or third child to a household is associated with
only a small increase in time devoted to child care, a result consistent with
increased intensity of effort within the same time frame (Craig and Bittman, 2008).
A higher ratio of children to adults is probably also associated with a decline
in the quality of the care provided to an individual child. Children get more
individualized attention from a parent, nanny, or a babysitter than from a child
care provider or teacher. Research suggests that birth order, birth timing, and
number of siblings have significant impacts on child outcomes—children benefit
from more individual attention from parents (Conley, 2004; Price, 2008).
However, it seems unlikely that the decline in quality per child is the only result; in
general, child care is more demanding the greater the number of children per adult,
even if children are able to play with one another and entertain themselves to some
extent.
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The aforementioned analysis of child-centric data from the 1997 PSID-CDS
showed that about a third of the active care that children under the age of 13
receive, on average, involves overlaps of either additional adults or children
(Folbre et al., 2005). A recent analysis of time use data from the United Kingdom
also utilized “who with” data to estimate the intensity of child care (Mullan, 2010).
2.3. Imputing Market Value
Estimation of the quantity of time devoted to household production allows
input-based replacement-cost valuation based on the market value of labor and,
where feasible, the market value of capital and other inputs. Ideally, input valuation should be combined with or at least compared to, valuation of outputs
(Fitzgerald and Wicks, 1990; Abraham and Mackie, 2005). However, practical
concerns often dictate reliance on valuation of labor time alone. Both Landefeld
et al. (2009) and Bridgman et al. (2012) offer replacement cost estimates of the
value of non-market household production as recommended by Abraham and
Mackie (2005) for national income accounting purposes.
The replacement cost approach estimates what the market wages for labor of
similar quality would be, multiplying these hourly wage rates by the number of
hours. The simplest approach applies a generalist wage (such as a housekeeper’s
wage). Alternatively a vector of specialist wage rates (such as wages for a cook, a
gardener, or a preschool teacher) can be applied. Landefeld et al. (2009) apply
both approaches. In their application of specialist wages, they assume that the
“productivity of an average individual is less than the productivity of a specialist
for the cooking, cleaning, odd jobs, and gardening categories, but equal to that of
a specialist for the shopping, child care, and travel categories” (Landefeld et al.,
2009, p. 218). In some activities in which they consider it likely that productivity of
an unpaid provider is lower, specialist wages are reduced to 75 percent of their
market value (p. 218). Bridgman et al. (2012) use the wages of general-purpose
housekeepers, arguing that this represents a reasonable lower-bound estimate.
We agree with Landefeld et al. (2009) that a specialist wage rate is appropriate
for child care. Parents and other family members acquire child-specific information and skills that can increase their efficacy in child care. Further, the continuity
of care that parents provide is crucial to the development of children’s emotional
and social well-being. However, we believe that child care activities themselves
should be disaggregated and assigned different specialist wage rates. Parents
engage in a variety of tasks, including physical care, travel, and developmental care
such as reading aloud or helping with homework.
The ATUS provides information that makes it possible to assign different
specialist wage rates to different types of child care, a procedure that facilitates
inclusion of supervisory care, which should clearly be valued at a lower rate than
active care. One study used 2003 ATUS data to disaggregate child care into seven
categories of supervisory, active care, and overlapped activities, applying a vector
of wage rates ranging from the minimum wage of $5.15 for supervisory care to $25
an hour for developmental activities (Folbre and Yoon, 2007b). A report on the
care sector of the state of Massachusetts also adopted this approach, applying
different wage rates for interactive and supervisory care (Albelda et al., 2009).
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The value of supervisory time has been explicitly estimated in a number of
studies using output-based approaches. Holloway et al. (2002) estimated the quantity of output of child care provided by households in the United Kingdom by
subtracting from 24 hours time spent in school and in the formal market care
sector, and asking what a market-based replacement for all parental time would
cost. Mullan’s subsequent analysis of U.K. data included estimates of supervisory
time based on how much time children spent with parents including measures of
child care intensity, yielding significantly higher estimates than would be expected
based on simple measures of active child care alone (Mullan, 2010).

3. Expanding and Refining Valuation of Child Care
In order to develop a separate satellite account for child care that exploits
available data to the fullest extent, we advocate measures that take supervisory
care, intensity of care activities, and education of care provider into account. We
also advocate several specific replacement cost valuation strategies, including use
of a relatively low wage rate for supervisory child care, attention to overlapping
categories (such as the combination of supervisory child care with housework),
and a specialist wage approach that applies different wage rates for different types
of child care activity with attention to different levels of child care provider
education.
Supervisory time clearly imposes constraints on parents that affect their
ability to work outside the home, especially during night shifts or at weekends.
Leaving a child younger than age 9 without adult supervision, even when that child
is asleep, can be legally construed as neglect. Many paid jobs also involve on-call
responsibilities, and these are clearly recognized by labor law.6 Discussions of the
application of the Fair Labor Standards Act to household employment emphasize
that covered employment includes all time that the employee is required to be at
the employer’s home and all time that the employee is required to be “on call” in
the course of his/her duties. For instance, one website providing information
regarding nanny taxes includes “all hours on duty, including meal time if the
employee is required to remain at the premises during meals, nap time, and time
when children are in school IF nanny is required to be ‘on call’ for any emergencies
such as early dismissal, child sick at school, etc.”7
6
According to the U.S. Department of Labor, “An employee who is required to remain on his or
her employer’s premises or so close thereto that he or she cannot use the time effectively for his or her
own purposes is working while on-call. Whether hours spent on-call is hours worked is a question of
fact to be decided on a case-by-case basis. All on-call time is not hours worked. On-call situations vary.
Some employees are required to remain on the employer’s premises or at a location controlled by the
employer. One example is a hospital employee who must stay at the hospital in an on-call room. While
on-call, the employee is able to sleep, eat, watch television, read a book, etc. but is not allowed to leave
the hospital. Other employees are able to leave their employer’s premises, but are required to stay
within so many minutes or so many miles of the facility and be accessible by telephone or by pager. An
example of this type of employee is an apartment maintenance worker who has to carry a pager while
on call and must remain within a specified number of miles of the apartment complex.” See U.S.
Department of Labor website at http://www.dol.gov/elaws/esa/flsa/hoursworked/screenER80.asp,
accessed June 20, 2013.
7
See the 4 Nanny Taxes site at http://www.4nannytaxes.com/index.cfm/faq/nannyhousekeeperfaq-list/nanny-minimum-wage/, accessed June 24, 2013.
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Respondents in the ATUS are instructed not to report supervisory responsibilities while they are sleeping, and in its published tables the Bureau of Labor
Statistics automatically excludes such care. This is a questionable exclusion.
Babysitters and nannies are typically paid for staying overnight with children,
including long periods of time when both caregivers and children are asleep. Rates
of pay are typically less than for daytime hours, but still significant. For instance,
parents in the San Francisco area recently reported paying between $25 and $100
per night for overnight nannies.8 In his analysis of U.K. time use data, Mullan
(2010) estimates the value of overnight care, although he keeps it separate from the
imputed value of other care. For all these reasons, it seems likely that the ATUS
estimates of supervisory “in your care” time represent a conservative, lower-bound
estimate of temporal constraints.
An alternative way to expand the definition of child care is to rely on questions regarding “who else was present” while adults were engaged in other activities, sometimes termed “social time” with children. Previous research on the ATUS
shows that supervisory care and social time with children overlap considerably but
are not exactly the same, since adults can report supervisory care of children who
are in another room of the house, or playing outside (Suh, 2013). In our view, the
ATUS data on “who else was present” provide important insights into supervisory
care, but are not a substitute for the “in your care” measure.
More importantly, the “who else was present” question provides a means of
measuring the intensity of both active and supervisory child care. The rationale for
considering intensity is similar to the rationale for considering supervisory care—it
influences the cost of comparable market services. Babysitters and nannies charge
rates partly based on number, as well as age of children. For instance, one national
company recruiting child care providers specifies a minimum recommended wage
rate of $11 an hour for one child, with an additional $2 per additional child.9
Similarly, a national babysitting guide stipulates, “if you have more than one child,
expect to pay $2 to $5 more an hour for each additional child.”10 Valued in terms
of a substitute service provided outside the home, such as a child care center, the
effect of number of children is even more pronounced: that is, it usually costs
approximately twice as much to send two young children to a child care center as
to send one.
The additional effort required to care for more than one child probably
depends on their difference in ages. Older children can help supervise younger
ones; children of similar ages may play together and entertain themselves. These
complementarities probably help explain why the per-child increments described
above are small. In the absence of much information about how these
complementarities come into play, it seems plausible to simply assume that, on
average, more children require more effort, but the increase in effort is far less than
proportional.
The age of children tends to affect the type of child care activity directly—that
is, babies require more physical care; young children who go to preschool or
8
See, for instance, the website of the Golden Gate Mothers Group at http://www.ggmg.org/
recommends/NannyPay.html, accessed June 25, 2013.
9
See the A+ Childcare site at http://apchildcare.com/rates/, accessed June 25, 2013.
10
See http://www.care.com/child-care-babysitting-cost-p1145-q22781.html, accessed June 26, 2013.
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kindergarten require more travel time. Young children also require more supervision. Using different wage rates for replacement cost estimates of different child
care activities, therefore, captures much of the direct effect of child age.
Education of caregiver is especially likely to affect the value of time devoted
to developmental care, such as reading aloud or helping with homework.
However, education of caregiver may have more diffuse positive effects in other
activities, as children are exposed to a larger vocabulary or to valuable problemsolving skills. Assigning a higher value to the child care time of more highlyeducated individuals is consistent with the principle that replacement cost
estimates should be adjusted for quality. In our view, even a reasonable guess at
such an adjustment is better than no adjustment at all.

4. Data and Analysis
We utilize data from the 2003–12 ATUSs conducted by the U.S. Bureau of
Labor Statistics, a stratified random sample drawn from households that have
completed their participation in the Current Population Survey (CPS), representative of the U.S. civilian non-institutional population aged 15 and over.11 Since
2003, ATUS has collected time diaries from one individual from each participating
household. ATUS respondents are asked to sequentially report their primary
activities during the 24-hour period from 4 a.m. the day before the interview to 4
a.m. on the day of the interview. Respondents describe their activity episodes,
including start and stop times and other information, such as who they were with
and where they were. In addition, ATUS interviewers collect demographic data on
household members and labor force information for the respondent and their
spouse/cohabiting partner.
In developing a satellite account for child care, we follow the precedent set by
previous research employing ATUS data for satellite accounting of household
production in general (Landefeld et al., 2009; Bridgman et al., 2012). However, we
divide nonmarket household labor activities captured in ATUS 2003–12 into
slightly different categories, as well as adding a category of supervisory child care:
(1) active child care, (2) supervisory child care, (3) adult care, (4) cooking and
cleaning, (5) housework, (6) home repairs and maintenance, (7) gardening and pet
care, (8) shopping, (9) organizing and managing, (10) travel related to housework
and child and adult care, and (11) other household chores. A complete mapping
between categories applied in previous research, our 11 household production
categories, and the ATUS codes is presented in Appendix Table A.1.
We use these measures to construct an estimate of total time devoted to
non-market household production using the methodology applied by previous
studies and compare these to the estimate of total time including the value of
supervisory or on-call time that is not overlapped with any other form of nonmarket household work. Unlike many other time-use surveys, the ATUS does not
collect information on overlapping or simultaneous activities, other than supervisory or on-call time.
11

For more information about ATUS, see http://www.bls.gov/tus.
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In order to refine estimates of the imputed value of child care time, we
disaggregate child care activities, including both supervisory time overlapped with
other forms of non-market household work (excluding primary child care) and
non-overlapped supervisory time (see Table 2). We also include a vector of replacement cost wage rates for these different child care activities for each year, largely
based on the Occupational Employment Survey. We opt for conservative lowerbound choices, because we adjust them (in the next column) both for number of
children and for the education of the caregiver (for detailed information on
replacement cost choices, see Appendix Table A.2).12
We define the intensity of child care as the ratio of adults (18 and over) to
young children (aged 0–12) participating in a child care activity, per unit of time,
measured by responses to the question “Who else was present?” while an activity
was performed. Estimates of the weighted average of the density of all episodes of
child care are provided in Appendix Table A.4. Following the example described
earlier of wage rates for babysitters based on number of children, we increase the
value of child care for episodes in which the intensity exceeded 1 but was lower
than 2 by 18 percent. We increase the value of child care for episodes in which the
intensity exceeded 2 by a total of 36 percent. When care is provided by an individual who has completed at least some college (but not attained a bachelor’s
degree) we boost the replacement wage level by 10 percent; for college and beyond,
we boost it 20 percent.
5. Replicated and Revised Estimates
We estimate the total amount of time devoted to supervisory child care that
was not overlapped with any other non-market production for every year
between 2003 and 2012, and compare it with our measure of active child
care (which includes care of non-household children) (see Table 1). Nonoverlapping supervisory time is about four times greater than the amount of time
devoted to child care activities. Inclusion of this category of time use increases
the total number of hours devoted to non-market household production by more
than 50 percent. This is by far the most important adjustment to previous
estimates.
The effect of this addition on the imputed value of output is somewhat
blunted by application of a relatively low wage—the legal minimum—to the
valuation of non-overlapping child care time. This wage rate represents a plausible
lower-bound, far lower than rates charged by market providers, as noted in the
previous discussion. We assign the highest wage rates to developmental and managerial child care. When supervisory child care is combined with other household
production activities we assign this combined activity a higher replacement wage
than physical or developmental care (see Table 2).13

12
We use occupation-based data rather than industry-based data for wages because this allows
finer differentiation.
13
Landefeld et al. (2009) and Bridgman et al. (2012) assigned the hourly wage rate of child day care
services provided by the North American Industry Classification System in the Current Employment
Statistics (CES-NAICS).
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Cooking and cleaning
Housework
Home repairs and
maintenance
Child care
Adult care
Gardening and pet care
Shopping
Organizing and managing
Travel
Other household chores
Replicated total
Supervisory child care time
(“in-your-care”) not
overlapped with any other
non-market household
production
Percentage impact of
adding non-ovelapping
supervisory Child care

3.5
4.9
1.4
3.5
1.4
2.1
2.8
1.4
3.5
0.7
25.9
14.0

54.1%

3.5
1.4
2.1
2.8
1.4
3.5
0.7
25.9
14.7

56.8%

2004

4.2
4.9
1.4

2003

679
12
58.3%

3.5
0.7
2.1
2.8
1.4
3.5
0.7
25.2
14.7

3.5
4.9
1.4

2005

55.6%

3.5
0.7
2.1
3.5
1.4
3.5
0.7
25.2
14.0

4.2
4.9
1.4

2006

55.6%

3.5
0.7
2.1
2.8
1.4
3.5
0.1
25.2
14.0

4.2
5.6
1.4

2007

60.0%

3.5
0.7
2.1
2.8
1.4
3.5
0.7
24.5
14.7

4.2
4.9
1.4

2008

54.3%

3.5
0.7
2.1
2.8
1.4
3.5
0.1
24.5
13.3

4.2
4.9
1.4

2009

54.3%

3.5
0.7
2.1
2.8
1.4
3.5
0.7
24.5
13.3

4.2
4.9
1.4

2010

55.9%

3.5
0.7
2.1
2.8
1.4
3.5
0.7
23.8
13.3

4.2
4.9
1.4

2011

54.5%

3.5
0.7
2.1
2.8
1.4
3.5
0.1
23.1
12.6

4.2
4.9
1.4

2012

57.1%

3.5
0.7
2.1
2.8
1.4
3.5
0.7
24.5
14.0

4.2
4.9
1.4

2003–12

TABLE 1
Average Hours Per Week Devoted to Household Production, Including Supervisory Child Care Time (Individuals 18 years and older, ATUS
2003–2012)
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Physical
Developmental
Managerial
Travel
Supervisory (overlapped
with any household
production except
primary child care)
Supervisory (not
overlapped)
Total

Physical
Developmental
Managerial
Travel
Supervisory (overlapped
with any household
production except
primary child care)
Supervisory (not
overlapped)
Total

771,905,355

7.25

2,031,175,815

163,871,335
289,751,078
147,882,254
90,920,158
566,845,636

Total
(Unadjusted)
Aggregate
Value
(thousands)

11.00
15.89
21.13
10.97
14.12

Hourly
Wage
Rate ($)

556,851,270

5.15

1,634,030,125

148,803,176
165,479,669
125,581,996
75,789,324
561,524,690

9.0
10.67
16.59
9.14
11.92

Hourly
Wage
Rate ($)

Total
(Unadjusted)
Aggregate
Value
(thousands)

8.56

12.98
18.75
24.93
12.94
16.66

Intensity 1;
Adjusted Wage,
>1 but <4
children (+18%

6.08

10.62
12.59
19.58
10.79
14.07

Intensity 1;
Adjusted Wage
(>1 but <4
children, +18%)

5.84

10.38
13.94
19.35
11.14
13.63

2012

9.84

14.93
21.56
28.67
14.89
19.16

8.26

12.67
20.79
24.71
13.37
16.20

Intensity 2;
Adjusted Wage,
4 or more
children
Intensity-Adjusted
(+15%)
Average Wage

6.99

12.21
14.48
22.51
12.40
16.18

Intensity 2;
Adjusted Wage
(>4 children, Intensity-Adjusted
+36%)
Average Wage

2003

2,627,110,558

839,431,125

191,149,356
652,961,512
174,133,389
124,132,075
645,303,101

Total
Intensity-Adjusted
Aggregate
Value
(thousands)

2,006,117,340

589,012,910

174,000,925
376,060,169
138,936,563
100,543,450
627,563,322

Total
Intensity-Adjusted
Aggregate
Value
(thousands)

9.09

13.94
22.87
27.18
14.71
17.82

Education 1;
Adjusted Wage,
(some college,
+10%)

6.42

11.42
15.33
21.29
12.26
14.99

Education 1;
Adjusted Wage
Rate (some
college, +10%)

9.92

15.21
24.95
29.65
16.04
19.44

Education 2;
Adjusted Wage
(college or
above) +20%)

7.00

12.46
16.72
23.22
13.37
16.35

Education 2;
Adjusted Wage
Rate (college or
above, +20%)

TABLE 2
Imputed Annual Value of Disaggregated Child Care Activities, 2003 and 2012 (individuals 18 and over, ATUS)

3,217,158,969

926,865,670

212,489,215
854,318,959
185,431,130
339,178,446
698,875,548

Total Intensity
and Education
Adjusted
Aggregate
Value
(thousands)

2,477,565,029

673,726,407

197,364,145
491,140,712
154,085,873
276,969,865
684,278,028

Total Intensity
and Education
Adjusted
Aggregate
Value
(thousands)
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Gross Domestic
Product
Non-market household
services
Net adjustments to
consumer durables
and government
Spending

681
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0

11,734.3

931.3

2,219.5

14,885.1

26.9%
0

14,660.4

995.0

2,591.80

18,247.7

Adjusted
GDP
24.5%

%
Difference

NIPA
GDP

%
Difference

NIPA
GDP

Adjusted
GDP

NIPA vs. Adjusted GDP, 2010
(Bridgman et al., 2012)

NIPA vs. Adjusted GDP, 2004
(Landefeld et al., 2009)

12,277.0

NIPA
GDP

1,015.3

4,266.2

17,558.5

43.0%

Adjusted
%
GDP
Difference

NIPA vs. Adjusted GDP,
2004 (Authors’ estimates)

14,958.3

NIPA
GDP

1,230.7

5,333.0

21,522.0

43.9%

Adjusted
%
GDP
Difference

NIPA vs. Adjusted GDP,
2010 (Authors’ estimates)

TABLE 3
Size of GDP Adjustments Relative to Standard National Income and Product Account (NIPA) Measures, 2003, 2004, 2010, and 2012
(billions of nominal dollars)
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In these calculations we use a measure of time devoted to child care that
includes travel time and care of non-household children. Multiplying the average
hours per person per week times the number of persons aged 18+ in the population and the number of weeks per year yields an estimate of the total value
of time devoted to child care of about $1.6 trillion in 2003 and about $2 trillion in
2012.
Adjusting for two measures of intensity (caring for more than one but less
than four children at a time, or for four or more) increases the 2003 estimate to
about $2 trillion, an increase of about 25 percent. Adjusting for the education of
the primary caregiver increases it further, to about $2.5 trillion, an increase of
about 56 percent. The impact of these adjustments for 2012 is similar, increasing
about 30 and 60 percent, respectively.14
Our choice of parameters here is plausible, but illustrative. As Table 2 makes
clear, lower adjustment factors would lead to lower replacement wage rates,
leading to a lower overall estimate.
These price-based adjustments come on top of the significant quantity
adjustment entailed by inclusion of supervisory child care that does not overlap
with other productive activities. The cumulative effect of both price- and
quantity-based adjustments is to more than double estimates of the value of
all non-market household work compared to previous estimates for the
same years.15 Compared to the standard National Income and Product
Account (NIPA) estimates, Landefeld et al. (2009) offer an estimate of adjusted
GDP for 2004 (including some revisions to the treatment of consumer
durables and investment to account for capital contributions to household
production) that are 26.9 percent higher (see Table 3). Bridgman et al.
(2012) offer similar estimates for 2010 that are about 24.5 percent higher. By
contrast, our estimates, including similar revisions to non-labor categories, arrive
at much higher estimates, 43 percent higher for 2004 and 43.9 percent higher
for 2010.
6. Conclusion
Previous estimates of the value of non-market household production
in the U.S. based on the ATUS have not taken full advantage of the detailed
information it provides regarding supervisory time, the intensity of child
care, and the educational attainment of child care providers. While opinions
differ as to the appropriate definition of child care and the best methods of
imputing market value, this paper clearly demonstrates the scope for more
detailed and disaggregated empirical attention to this issue. In particular, it
shows that supervisory child care, even when valued at a low replacement cost
value, represents a major component of all non-market work and makes a significant contribution to the total value of goods and services produced in
the U.S.
14
Neither Landefeld et al. (2009) nor Bridgman et al. (2012) provide a disaggregated measure of
the value of child care that would allow for comparison with our estimate.
15
Estimates for intervening years and for 2011 and 2012 are available from the authors on request.

C 2015 International Association
V
for Research
in Income
and Wealth
© 2015
International
Association
for Research in Income and Wealth

682
15

Review of Income and Wealth, Series 62, Number 4, December 2016
Review of Income and Wealth 2015

References
Abraham, K. and C. Mackie (eds), Beyond the Market: Designing Nonmarket Accounts for the United
States, The National Academies Press, Washington DC, 2005.
Aguiar, M. A., E. Hurst, and L. Karabarbounis, “Time Use During Recessions,” National Bureau of
Economic Research Working Paper No. 17259, 2011.
Albelda, R., M. Duffy, and N. Folbre, “Counting on Care Work in Massachusetts,” Research Report,
University of Massachusetts, 2009 (http://countingcare.org/documents/counting_on_care
_web_0909.pdf; accessed June 2010).
Bianchi, S. M., J. P. Robinson, and M. A. Milkie, Changing Rhythms of American Family Life, Russell
Sage Foundation, New York, 2006.
Bittman, M. and J. Wajcman, “The Rush Hour: The Quality of Leisure Time and Gender Equity,” in
N. Folbre and M. Bittman (eds), Family Time: The Social Organization of Care, Routledge,
London and New York, 171–94, 2004.
Bittman, M., L. Craig, and N. Folbre, “Packaging Care: What Happens When Children Receive
Non-Parental Care?” in N. Folbre and M. Bittman (eds), Family Time: The Social Organization of
Care, Routledge, London and New York, 133–51, 2004.
Bridgman, B., A. Dugan, M. Lal, M. Osborn, and S. Villones, “Accounting for Household
Production in the National Accounts, 1965–2010,” Survey of Current Business, May, 23–36,
2012.
Budig, M. and N. Folbre, “Activity, Proximity or Responsibility: Measuring Parental Child Care
Time,” in N. Folbre and M. Bittman (eds), Family Time: The Social Organization of Care,
Routledge, London and New York, 51–68, 2004.
Chadeau, A., “Measuring Household Activities: Some International Comparisons,” Review of Income
and Wealth, 31, 237–53, 1985.
CMEPSP (Commission on the Measurement of Economic Performance and Social Progress) et al., J.
E. Stiglitz, A. Sen, and J.-P. Fitoussi, Mismeasuring Our Lives: Why GDP Doesn’t Add Up, The
New Press, New York, 2010.
Conley, D., The Pecking Order: Which Siblings Succeed and Why, Pantheon, New York,
2004.
Craig, L. and M. Bittman, “The Incremental Time Costs of Children: An Analysis of Children’s Impact
on Adult Time Use in Australia,” Feminist Economics, 14(2), 59–88, 2008.
Fedick, C. B., S. Pacholok, and A. H. Gauthier, “Methodological Issues in the Estimation of Parental
Time: Analysis of Measures in a Canadian Time-Use Survey,” Electronic International Journal of
Time Use Research, 2(1), 14–36, 2005.
Fitzgerald, J. and J. Wicks, “Measuring the Value of Household Output: A Comparison of Direct and
Indirect Approaches,” Review of Income and Wealth, 36, 129–41, 1990.
Floro, M., “Women’s Well-Being, Poverty and Work Intensity,” Feminist Economics, 1(3), 1–25, 1995.
Floro, M. S. and M. Miles, “Time Use, Work, and Overlapping Activities: Evidence from Australia,”
Cambridge Journal of Economics, 27, 881–904, 2003.
Folbre, N., Valuing Children: Rethinking the Economics of the Family, Harvard University Press,
Cambridge, MA, 2008.
Folbre, N. and J. Yoon, “What is Child Care? Lessons from Time Use Surveys of Major EnglishSpeaking Countries,” Review of Economics of the Household, 5, 223–48, 2007a.
———, “The Value of Unpaid Child Care in the U.S. in 2003,” in J. Kimmel (ed.), How Do We Spend
Our Time? Recent Evidence from the American Time-Use Survey, W. E. Upjohn Institute for
Employment Research, Kalamazoo, MI, 31–56, 2007b.
Folbre, N., J. Yoon, K. Finnoff, and A. Fuligni, “By What Measure? Family Time Devoted to Children
in the U.S.,” Demography, 42, 373–90, 2005.
Folbre, N., J. Gornick, H. Connelly, and T. Munzi, “Women’s Employment, Unpaid Work, and
Economic Inequality,” in J. C. Gornick and M. Jäntti (eds), Income Inequality: Economic Disparities and the Middle Class in Affluent Countries, Stanford University Press, Stanford, CA, 234–60,
2013.
Fraumeni, B. M., “Human Capital Accounts: Choice of Rates and Construction of Volume Indices,”
National Bureau of Economic Research Working Paper 16895, 2011.
Hawrylyshyn, O., “The Value of Household Services: A Survey of Empirical Estimates,” Review of
Income and Wealth, 22, 101–03, 1976.
Holloway, S., S. Short, and S. Tamplin, “Household Satellite Account Methodology,” UK Office for
National Statistics, 2002 (http://www.statistics.gov.uk/hhsa/hhsa/resources/fileattachments/hhsaukaccount.pdf).
Horrigan, M. and D. Herz, “Planning, Designing, and Executing the BLS American Time-Use
Survey,” Monthly Labor Review, 3–19, October 2004.

C for
V
2015Research
International
Association
for Research in Income and Wealth
© 2015 International Association
in Income
and Wealth

683
16

Review of Income and Wealth, Series 62, Number 4, December 2016
Review of Income and Wealth 2015

Ironmonger, D., “Bringing up Bobby and Betty: The Inputs and Outputs of Child Care Time,” in N.
Folbre and M. Bittman (eds), Family Time: The Social Organization of Care, Routledge, New
York, 93–109, 2004.
Kendrick, J., The Formation and Stocks of Total Capital, National Bureau of Economic Research, New
York, 1976.
———, “Expanding Imputed Values in the National Income and Product Accounts,” Review of Income
and Wealth, 25, 349–63, 1979.
Landefeld, J. S. and S. H. McCulla, “Accounting for Nonmarket Household Production within a
National Accounts Framework,” Review of Income and Wealth, 46, 289–307, 2000.
Landefeld, J. S., B. M. Fraumeni, and C. M. Vojtech, “Accounting for Household Production: A
Prototype Satellite Account Using the American Time Use Survey,” Review of Income and Wealth,
55, 205–25, 2009.
Mattingly, M. J. and S. Bianchi, “Gender Differences in the Quantity and Quality of Free Time: The
U.S. Experience,” Social Forces, 81(3), 999–1030, 2003.
Mullan, K., “Valuing Parental Childcare in the United Kingdom,” Feminist Economics, 16(3), 113–39,
2010.
Murphy, M., “The Value of Non-Market Household Production: Opportunity Cost Versus Market
Cost Estimates,” Review of Income and Wealth, 24, 243–55, 1978.
Price, J., “Parent-Child Quality Time: Does Birth Order Matter?” Journal of Human Resources, 43(1),
240–65, 2008.
Sevilla, A., J. I. Gimenez-Nadal, and J. Gershuny, “Leisure Inequality in the United States: 1965–
2003,” Demography, 49, 939–64, 2012.
Suh, J., “Many Kinds of Child Care. Evidence from the American Time Use Survey,” Manuscript,
Department of Economics, University of Massachusetts Amherst, 2013.

Supporting Information
Additional Supporting Information may be found in the online version of this article at the
publisher’s web-site:
Appendix Table A.1: Comparison of Household Production Categories Based on ATUS data
Appendix Table A.2: Median Hourly Wage for Specialist Child Care Activities, 2003–2012 (in
dollars)
Appendix Table A.3: Median Hourly Wage for Specialist Nonmarket Activities (other than child
care), 2003 and 2012
Appendix Table A.4: Average Intensity in Specific Types of Child Care (ratio of individuals under
to those over 18, reported present, ATUS, 2003–2012)
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