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Abstract

This article studies the behavior of the magnitude of unpaid domestic work (TDNR) alongside family income,
distinguishing between the production of consumer goods and investment. The theoretical proposal predicts that as
monetary income increases, the time devoted to investment in human capital increases to the detriment of domestic
consumer production. Data from the ENUT-2019 (INEGI, 2023) and a two-stage semiparametric model were used to
estimate the TDNR hours devoted to investment and consumption over income distribution. The results support the
theoretical hypothesis and are relevant evidence for public policy decision-making concerning poverty, social mobility
and welfare issues.

Keywords: income; unpaid work; investment; human capital; consumption.

1. INTRODUCTION

The study of unpaid domestic work (TDNR) as a strand in economic science and development studies is increasingly
relevant, both in contemporary scientific research and in public policy debates. The identification of the role of unpaid
domestic production in national economies has generated a growing body of literature focused on its measurement
and valuation (Addati et al., 2018; Giannelli et al., 2012; Mahmoud and Gadallah, 2011; Miranda, 2011). Different
studies find that TDNR represents a significant share of total work and social production in all countries.

Some analyses focus on determining factors of the time spent by individuals on TDNR (Amarante and Rossel, 2018;
Bloemen et al., 2010; Bloemen and Stancanelli, 2014; Duque-Garcia, 2015; Hersch and Stratton, 1997; Kalenkoski et
al., 2005). Broadly speaking, said studies agree that household structure (number of adults, children, elderly, etc.) and
individual characteristics (age, gender, educational level, marital status, etc.) influence the time individuals devote to
domestic production. Given that these studies also find a clear gender gap in the allocation of household chores,
several articles address the effects of TDNR on the gender wage gap (Herrera et al., 2019; Qi and Dong, 2016).

In Mexico, TDNR has an estimated value of around 20% of GDP, being one of the nations with the highest TDNR per
capita among the countries belonging to the Organization for Economic Cooperation and Development (OECD)
(Garcia, 2019; OECD, 2020). In terms of distribution, it is also estimated that Mexican women devote around 70% of
their time to unpaid domestic production, while it is less than 30% for men (Llanes and Pacheco, 2021). A genuine
argument for Mexico and the rest of the countries in the region is that the magnitude and distribution of this unpaid
production varies as family income rises.
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It should be considered that some of these variations in wealth are easier to explain when it is recognized that TDNR
is composed of the production of a set of diverse goods and that it should not be seen as an aggregate linked
exclusively to household consumption. Unfortunately, regardless of whether the analytical focus has been on the
valuation, determining factors or their implications, from an economic point of view, most existing empirical literature
on TDNR implicitly assumes that domestically produced goods and services are only consumer goods.

In recent times, some exceptions have been found in less traditional literature, such as the exception related to "care
work", which, from a feminist point of view of the political economy, addresses the issue of TDNR with an
interdisciplinary heterodox perspective (Carrasco, 2013; Carrasco et al., 2011). In fact, the care category is still part of
an academic and political agenda under construction (Espino and Salvador, 2014). In this respect, Esquivel (2012)
recalls:

[...] "care” is an interpersonal relationship, work and cost, a social practice and political tool, a
production subsidy, conflict, ethics, law and responsibility. These close but not necessarily
interchangeable definitions imply different disciplinary perspectives, theoretical traditions, and
analytical levels (p. 141).

Within this framework, there is one exception: the theoretical proposals of Folbre (2012 and 2014), in which the
TDNR, in addition to producing household consumer goods and services, can also be used in the formation or
investment of human capital as in the case of educational support for children at home.

This paper offers a reformulation and extension of Folbre's (2014) model to predict the behavior of unpaid household
production of human capital and consumption throughout the distribution of household income.

The theoretical proposal predicts that as income increases, the TDNR allocated to investment in human capital
increases while the time allocated to consumer goods tends to decrease. We used data from the Mexican National
Time Use Survey (ENUT) 2019 (INEGI, 2023) to provide empirical evidence regarding the model's predictions. We
estimated regressions of Mexican households' unpaid household production on their sociodemographic characteristics
and non-parametrically observed the model's predictions throughout the income distribution.

Studying the differentiated patterns or heterogeneity of TDNR, when it becomes possible to categorize it into
consumption and investment activities, contributes to understanding the role of unpaid household production on
relevant economic problems such as the poverty traps faced by developing countries. Understanding how families,
according to their socioeconomic conditions, can trade usage of consumption time for investment in order to be able
to enter a virtuous circle is relevant for public policy decisions related to social problems such as poverty, inequality
and social mobility.

The rest of the article is distributed as follows: the second section presents a brief review of the literature on TDNR in
Mexico and the human capital approach relevant to this paper. Section three presents the theoretical model, its
adaptation and its extension. The fourth section presents the empirical validation of the model; it describes the data
set and the econometric methods used and reports the results. The fifth and last section presents the implications and
conclusions of the study.

2. REVIEW OF THE LITERATURE
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The first ENUT applied in Mexico was carried out in 1996 and was designed by the National Institute of Statistics and
Geography (INEGI) (Garcia, 2019). It was reapplied in 1998, 2002, 2009, 2014 and 2019. Based on this information,
INEGI constructed a satellite account of unpaid work in households that has estimated, among other variables, the
total number of hours dedicated to TDNR, its distribution by gender, as well as the imputed economic value for the
period 2003-2018 (INEGI, 2022).

The value of TDNR in Mexico between 2003 and 2018 has been estimated with values that increased from 19.6 to

29.2% of GDP, 1 while Mexican women account for between 77 and 83% of this unpaid production (INEGI, 2022).
Several studies on TDNR in Mexico have been conducted based on ENUT data (Garcia, 2017 and 2019; Garcia and
Pacheco, 2015; Martinez and Rojas, 2016; Santoyo and Pacheco, 2014). Using Tobit regressions, Amarante and
Rossel (2018) found that the time people spend on TDNR in Mexico decreases if the person is male, employed and
single. However, it increases with age and children under 12 years old in the household.

Amarante and Rossel (2018) also point out similar behaviors in Colombia, Peru and Uruguay, providing evidence of a
clear gender gap in the distribution of TDNR. On the other hand, Campafa et al. (2020) found that Mexican women
(and women from other Latin American countries) tend to dedicate more time to TDNR when they are self-employed
than when they are salaried. In the first case, they have fewer paid hours than in the second.

As already mentioned in the introduction, a common feature in all these studies is the implicit assumption solely
focused on producing consumer goods and services. The theoretical basis for such an approach can be traced back
to Becker's (1965) seminal paper on TDNR, where he suggests an aggregate household utility function, U, which
would depend (positively) on goods purchased in the household, x;, and on TDNR time, T;:

U=U(xy, o X Ty 0 Ty) (1)

On the other hand, the literature on human capital only tends to consider formal education, training and experience as
factors that improve people's physical and mental skills and, therefore, increase their real income prospects (Becker,
1962 and 1985). From this perspective, TDNR would play no role in human capital accumulation. Moreover, according
to Becker (1985), given a stock of human capital, if a person increases their daily TDNR, their labor effort and
productivity will decrease and, with it, their wages.

In contrast to the traditional position on human capital, Folbre (2012) offers an alternative definition of this variable.
For the author, human capital can be broadly defined as an endowment or accumulation of productivity-enhancing
skills that can produce a future rate of return in the labor market, in other markets or even in different domains of life,
including, for example, better health or more successful children (Folbre, 2012). Based on this approach, human
capital can be interpreted as a subset of human capabilities, which include operations that may have intrinsic value
but do not necessarily offer a future monetary return.

The theoretical conception of human capital proposed by Folbre (2012) extends the conventional definition to find
points of support in the theory of human capabilities developed by Sen (2001) and Nussbaum (2001 and 2011). Thus,
human capital is a subset of human capabilities co-produced by several institutions: households, the State and the
market. While the traditional literature on human capital tends to focus on the role of markets and the State, Folbre
(2012 and 2014) takes care to highlight the role of TDNR in the production of human capital.

Thus, the theoretical framework of this article considers the time devoted to childcare or the development of adult
capabilities as investments in human capital, as Folbre (2014) suggested. Consequently, households are not only
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units of consumption but also units of production and investment (in human capital). Below, we present a theoretical
model that allows us to predict the distribution of TDNR between consumption and investment within households as
they face changes in monetary income.

3. ATHEORETICAL PROPOSAL

This exercise is based on the model Folbre (2014) suggested with some contrasts. The first focuses on domestic work
time at the household level, not the individual level. For Folbre, the role of individuals and the distribution of TDNR is
especially relevant. However, the objective here is not to explain the distribution of TDNR among household members
but to group TDNR into consumption and human capital investment activities. Based on this, we can explain the
relationship of these two groups of time use with changes in household monetary income. For this purpose, observing
the family as a whole and not the individual is sufficient.

A second element of the proposal is that, in order to make a functional presentation, the category of extended income
was introduced to account for total household income in monetary units, assuming that the economic value of the
TDNR is assigned. The extended or expanded income makes it possible to link remunerated and non-remunerated
household activities through the sum of the value of the TDNR and monetary income. The last relevant aspect of this
exercise was to explicitly consider the form of a function of household consumption and investment in order to
examine its implications on the use of time devoted to TDNR.

The presentation of the model is divided into two subsections. First, the participation of the TDNR in the construction
of the household's extended income is explained. Expenditure is introduced as an equivalence of such income and
utilizing a Keynesian propensity function, an explanation is provided of how it is divided into consumption and
investment. Thus, the TDNR is also divided into consumption and investment, which are related to levels of monetary
income. The second subsection presents a comparative statics analysis, showing the impact of changes in the
household wage rate (money income) on the different types of TDNR.

TDNR, extended income and consumer function

Based on the Folbre (2014) model, we consider household i facing the following time constraint:

T, =M;+H; + 5 (2)

Where T; is the total time available in household i; M;is the total time spent on paid work by household members; H; is
the total time spent on unpaid household chores; and S;is the total time spent on self-care activities (such as sleeping

or personal hygiene) and leisure (recreation, socializing, etc.).

Moreover, if W[m is the monetary wage rate and W;1 is the shadow wage rate for the TDNR, the extended household

}
income Y; depends on both the monetary income W{"M; and the imputed income generated by the TDNR WEtHEZ
Vi = w'M; + wl'H; 3)

Figure 1 is a graphical representation of equation 3, which allows us to interpret the relationship between unpaid
domestic production and extended household income. The intercept of the function corresponds to the income from
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paid work; in the figure, it is possible to observe that given the gradient of the function (shadow wage of unpaid
housework Wi ), the extended household income increases with the time dedicated to unpaid domestic production;

production that, according to equation (2), faces a time restriction in its maximum level H; 54, SO:

Himax =Ti — M; = 5; (4)

Figure 1. Relationship between TDNR and extended household income

Yo =w"M; + wlH;

H{' max
Source: Compiled by the authors based on equation (3).
Continuing with Folbre's (2014) proposal, it is possible to consider that total expenditure E; by household i is

equivalent to its extended income Y; which is divided into consumption C; and investment in human capital /; as in

equations (5) and (6):
=k (5)
Ei=0C+1; (6)

It is important to note that extended income is composed of money and TDNR hours, so household spending
(consumption and investment) is also composed of money and TDNR time.

To model the consumption behavior of household j in this proposal, a standard Keynesian linear consumption function
is assumed as follows:
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Gi=C,+cY,, 0<c=1 (7)

Where C, is autonomous consumption, which in this model can be interpreted as a minimum subsistence level

and c is the marginal propensity to consume over extended income. On the other hand, from (5), (6) and (7), we
obtain household investment in human capital, which is an increasing function of income:

L=(1-c)Y,—C (8)

An essential difference with the traditional Keynesian consumption (and investment) function is that, in this case, the
marginal propensity to consume depends, among other variables, on the structure of each household i. Thus, while
households with small children have a social need to invest in their human capital, this need does not exist in
households without small children, this need does not exist. Consequently, in the first type of household, the marginal

propensity to consume will be lower than in the second type.

As an analytical strategy, figure 2 integrates the elements of the model into two quadrants linked by extended income.
The top quadrant represents equations (5), (6), (7) and (8), which connect the levels of expenditure (E;) on
consumption (C;) and investment (/;), with each level of extended income (Y) of household i. The bottom quadrant is

figure 1 inverted; in other words, it represents the relationship between unpaid work and extended income of equation

(3).

Figure 2. Extended Household Income and Expenditure Model with TDNR
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i E; =Y,

Y[H]

Source: Compiled by the authors based on equations (3), (5) and (7).

The bold arrows indicate the direction of causality in Figure 2. Starting from the lower quadrant, the figure suggests

e Af —
that, given a level of monetary income wr M y and a shadow wage W?, the hours devoted to unpaid housework H;

contribute to an extended income level Y,. Then, at that level of extended income, the Keynesian consumption

function in the upper quadrant determines the levels of consumption C; and investment in human capital /4.

Figure 2 also shows that if the household does not spend time on unpaid household chores (Hy = ﬂ]’ income will

oA
only be Wi M, which is less than Y, and consequently, consumption and investment levels will also be lower.

Therefore, this figure summarizes how TDNR is related to monetary income and how, together, they increase total
household expenditure. Moreover, it explains how TDNR allows for an increase in extended household income
through the relationships between increases in consumption and investment in human capital.

TDNR and monetary income: comparative statics

The model also allows us to explain the allocation of hours of unpaid domestic work to the production of consumer
goods or services (H.), such as food preparation, cleaning, laundry, or the hours dedicated to investment in human

capital (H); for example, educational support for children in the household. To illustrate the above, it is assumed that

https://www.probdes.iiec.unam.mx/index.php/pde/article/view/70052/62777 7122
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the proportion of TDNR hours devoted to investment in human capital is equal to the proportion of extended income
(Y;) that is invested (/;):

i _ %
Hi Y (9)

From equation (8), we obtain:

f Co

—={]1—-¢)——

v -1-9-% (10)
Then, substituting (10) in (9), we obtain:

H, Co

Furthermore, by dividing equation (7) by Y; we obtain the proportion of unpaid household chores devoted to

consumption:
H G G, "
—_—_——=—= = C
H Y Y (12)

In Figure 3, the distribution of TDNR between consumption and investment is incorporated into the model. Now, the
new quadrant at the top of the left-hand side indicates the direct relationship between the share of
investment /; / Y; and expenditure (or extended income) as in equation (10). On the other hand, the new lower left

quadrant represents equation (9).

Figure 3. Effects of an increase in monetary wages
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* Ei =Y,

C; =C,+cY;
. AL wiil 1 .
L, -
fyr + y Y;
H,
—-
- He
; H_1 -
Y[H]

H;

Source: Compiled by the authors based on equations (3) to (12).

Once again, the bold arrows indicate the direction of causality. As in Figure 2, given the total amount of unpaid
household activities El and monetary income WI”III"T]F, the extended income is determined at level Y, in the lower
quadrant of the right-hand side. Then, expenditure E; is distributed between consumption C; and investment /, in the
upper quadrant of the same side. This distribution determines the share of investment /7 / Y in the upper quadrant of
the left-hand side. Finally, it determines the distribution of unpaid household chores between H, and H, (see equations

11 and 12).

Considering equation (11) and Figure 3, it can be seen that the proportion of unpaid household chores dedicated to
investment tends to increase with extended income, which, in turn, increases with monetary income (see equation 3).
In contrast, the proportion of unpaid household chores dedicated to consumption tends to decrease with increasing
income. 2

In this model, the absolute magnitude of unpaid household chores devoted to investment activities can also be
determined. Substituting (3) in (11) and solving for H, we obtain:

Co

- m
wit M,
) 1 h
w:
H TW

Hy=(1-c)H;
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Furthermore, by substituting (3) into (12) and solving for H,, we can determine the absolute magnitude of unpaid
household chores devoted to consumption activities:
He

WM ' (14)

!

Equation (13) indicates that the magnitude of unpaid household chores dedicated to investment activities tends to
increase with household monetary income. In contrast, equation (14) indicates that the magnitude of unpaid
household chores dedicated to consumption activities tends to decrease with household monetary income.

The division of expenditure between consumption and investment that results from the Keynesian function implies that
as monetary income increases, there is a relative decrease in unpaid household activities related to consumption,
while those related to investment in human capital increase. Therefore, a higher wage increases extended income
and will allow the household to invest more in human capital at the expense of a relative reduction in the TDNR
dedicated to consumption.

Figure 4 is a representation that generalizes the domestic production of consumer goods and investment in human
capital and is the result of the model proposed in Figure 3. Given H; a fixed amount of time devoted to TDNR
distributed between activities devoted to H, consumption (e.g., food preparation, household cleaning, laundry, etc.)

and H; human capital investment (e.g., educational support for children), the model predicts that as the wage
(household monetary income) increases, household production time related to H, consumption decreases in favor of

that associated with H; human capital investment.

Figure 4. Investment and consumption in the TDNR

L ]

Wlm wéﬂ W:;” me

Source: Compiled by the authors based on Figure 3.
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4. EMPIRICAL VALIDATION

Using data on the time use of Mexican households with children from the ENUT-2019, we estimate semiparametric
models of unpaid household production on household income as an empirical revision of the proposed theoretical
extensions. In particular, we estimate a two-stage partial-linear model that controls human capital and household
demographic structure, then non-parametrically estimates TDNR hours devoted to consumption and investment in
human capital over income quantiles. This section begins with a brief description of the available data set, continues
with the presentation of the methodological strategy and closes with a discussion of the estimates.

Data and descriptive statistics

In this empirical validation exercise, the variable of hours dedicated to the educational support of children in the

household is used as a proxy for investment in human capital. 3 Therefore, 12,246 households with children between
0 and 14 years of age were selected, corresponding to the total number of families with these characteristics out of
the 27,214 households surveyed by the ENUT-2019 (INEGI, 2023). Table 1 presents the set of descriptive
characteristics of the sample in relation to the relevant variables for the analysis of the behavior of the TDNR by

income quintiles and the national average.

https://www.probdes.iiec.unam.mx/index.php/pde/article/view/70052/62777 11/22
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Table 1. Weekly hours of TDNR by income quintiles

Quintiles National
average
] If ] v V

Total hours of unpaid domestic 99.26 96.39 94.25 93.23 B6.77 94.13
production
Investment
Hours of educational support 6.87 6.67 6.90 6.58 6.99 6.80
Consumption
Food preparation hours 31.97 28.22 27.36 25.49 12.85 21.30
Loundry hours 11.07 10.82 10.41 10.60 9.08 10.42
Household chores hours 19.68 20.15 20.26 20.94 2079 17.61
Household members 4.99 4.81 4.62 4.52 4.16 4.63
Education of head of household 6.74 1.64 8.4] 9.74 11.96 8.85
Age of head of household 43.98 43.57 43.85 43.42 44.13 43.78
Female head of household 29% 23% 26% 23% 23% 25%
Observations 2 611 2290 2540 2473 2312 12 246

Source: Own calculations with data from ENUT-2019.

In general, it can be observed that the total weekly hours of TDNR in households decreases with higher income
levels; this behavior seems to be mainly driven by the time dedicated to consumer-related activities since variables
such as the hours spent on food preparation, household cleaning and laundry decrease as income rises. This
empirical relationship can be explained by the possibility that households with higher incomes can pay for the
realization of these activities (contracting out household chores). On the other hand, the behavior of time spent on
educational support, although in some parts of the distribution appears to be increasing, does not seem to have a
clear trend in this descriptive analysis and without the use of additional controls.

Identification strategy

The hypothesis being studied is that there is a differentiated pattern of behavior between the hours of TDNR dedicated
to consumption and those dedicated to investment in human capital and that family income is fundamental in
explaining the differences between these patterns of behavior. The relationship between income and TDNR faces
significant problems of unobserved heterogeneity (omitted variables) and causal bi-directionality. However, based on
the theoretical proposal in this article, it is interesting to observe how the hours of TDNR dedicated to consumption
and investment are determined by income distribution.

https://www.probdes.iiec.unam.mx/index.php/pde/article/view/70052/62777 12/22
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Under these considerations of endogeneity, before observing the behavior of the TDNR by income levels, we must be
able to control, at least for the demographic structure and the human capital of the families, variables which, in the
descriptive analysis, seem to be significantly related to the TDNR. Bearing this empirical objective in mind, we
propose estimating a semiparametric linear-partial model submitted by Speckman (1988) and used by Ceballos and
Guadarrama (2020). The two-stage method combines parametric estimators obtained from ordinary least squares
(OLS) in the first stage and non-parametric estimators derived from a Kernel function in the second stage. In this
case, the model in the first stage corresponds to OLS estimates of TDNR hours on household characteristics as
follows:

Hy = Xif +u; (15)

Where H; is the total TDNR hours dedicated to educational support or consumption in household i; X; is the matrix of

the set of explanatory variables that include gender, age and schooling of the head of household, as well as the
number of wage earners and children in the household; B8 is the parameter to be estimated corresponding to the
effects of sociodemographic characteristics on TDNR; and u;is the random disturbance of the model.

Table 2 presents the variables used to estimate equation (15). Total household TDNR hours are grouped into two
categories: a) those spent on children's educational support as a representation of investment in human capital; and
b) a set of activities that includes food preparation, laundry and housework as consumption-related time
variables.2 Three models of per capita hours of unpaid household production are estimated by OLS, using the same
set of explanatory variables in each case.

Table 2. Variables for the estimation of TDNR hours (first stuge)

Dependent variables (Hi): hours of Explanatory variables
household work (Xi)

1. Total hours of domestic production. 1. Female head of household.

2. Investment: hours of educational support. 2. Years of education of the head of household.
3. Consumption: hours of food preparation, 3. Age of head of household.
lonciy, and housshold chores. 4. Children between 0 and 14 years old in the household.

5. Wage eamers in the household.

Source: Compiled by the authors.

To complete the identification strategy, the TDNR hours predicted by the equation (15) model are observed throughout

the per capita income distribution 2 without assigning a preconceived functional form. Non-parametric models are
estimated using polynomial estimators derived from a Kernel function as used by Delgado and Miles (1997), Garcia
(2012) and Ceballos (2019):
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-

H; = m(percentil de ingreso;) + & (16)

The variable HJ‘ in (16) refers to the total predicted hours of TDNR, those dedicated to investment in human capital
and those dedicated to producing goods and services for household i's consumption. The residual E; is random and

independent of income. The function m(.) is a non-parametric household income function estimated using local
polynomials. If the variable X;j = income percentile; is defined, then for each income percentile xo of the equation

H; = m(xf) T € has an approximation m(x,):
: -2
argmin m(x,) = £, H;” K(X; — x,) (17)

Where K is a Kernel function that gives greater weight to households whose income has values close to
the x, percentile. Based on the proposal of Gutierrez et al. (2003), equation (17) for each x, percentile estimates

an m(x,) approximation so that the function m(income percentile;) is very flexible for capturing variations of TDNR

hours over the income quantiles of households and testing the predictions of the theoretical model. 8
Results

Table 3 presents the results of the parametric OLS regressions for the total and two types of TDNR (investment and
consumption). In this first stage, the objective is to generate predictions of the controlling time of TDNR according to
the household characteristics. It is worth mentioning that the effects of these control variables are not the primary
objective of this research. However, this first stage shows that even after considering the main characteristics of each
household, the behavior of TDNR varies throughout the distribution of household monetary income. In Table 3, most of
the explanatory variables are statistically significant with more than 95% confidence, both in the t-tests for each
variable and in the F-tests for joint significance. Likewise, it is confirmed that the hours of TDNR in the household are
significantly linked to the level of human capital and the family demographic structure.
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Table 3. Determining factors of TDNR hours. OLS estimates

Total Investment Consumption
TONR Hours Hours dedicated to children's Hours devoted fo
educational support production of consumption

Female heod of household 11.196%+* 0.935%** 532+
(1.055) (0.159) (0.693)

Years of education of head of household L.575%** 0.1472%** D767+
(0.115) (0.017) (0.074)

Age of heod of household 0.822*** 0.136*** 1.960***
(0.215) (0.028) (0.121)

Age squored 0.001 0.007*** L.013***
(0.002) (0.000) (0.001)

Number of children between 0 and 14 years old 12.747%+* 1.588*** 5.845%+*
(0.574) (0.074) (0.323)

Number of employed wage eamers 7.355%+* 0.345%** 5.084*+*
(0.537) (0.074) (0.321)

Constant 30.367*** 1734 5.413*
(4.958) (0.684) (2.975)

Ftest 202.05 93.32 337.66

R-squared 0.1362 0.0507 0.1619

Observations 12 246 12 246 12 246

Notes: *** 19%; ** 5% and * 10% significance. In parentheses, the standard robust errors to heteroscedasticity.
Source: Compiled by the authors with data from the ENUT-2019.

It is observed that a household with a female head (compared to households with a male head) significantly
decreases total TDNR time (11.2 hours), consumption time (more than 7.5 hours) and investment time (close to 1
hour) by more than 10% of the average total hours dedicated to the activity in each case. This negative relationship
may be associated with the substitution effect of TDNR for paid work in households with a female head. Considering
the historical evidence of the unequal gender distribution of TDNR, women are the ones who dedicate more time to
such work. However, when they are heads of household, they substitute it with paid work, causing a decrease in
TDNR in the family as a whole.

Years of education have a negative effect on total TDNR and consumption but a positive effect on TDNR investment.
In particular, each additional year of education decreases total TDNR by more than half an hour and increases the
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time spent on educational support for household children by just over ten minutes. The contrary signs are the first
significant indication of the varied behavior of the TDNR. The academic level of the head of the household is highly
correlated with the socioeconomic level of the household; the higher the socioeconomic level, the greater the
possibility of reducing the hours of TDNR by contracting domestic work related to consumption. On the other hand, in
the case of investment in human capital, substitution is not direct and with a higher level of education of the head of
household, the time dedicated to educational support for the children of the household increases.

Table 3 also shows that an additional child from O to 14 years of age or another salaried employee increases the
hours dedicated to the two types of TDNR and the total. These variables positively correlate with the TDNR because
the total number of household members is negatively related to the socioeconomic level. In other words, the greater
the number of employed persons, the larger the household size (not necessarily the higher the socioeconomic level)
and the more time dedicated to TDNR. It is possible to observe that, with this first stage, the model variables explain
13.6% of the variations of total TDNR, 5% of investment TDNR and 16% of consumption TDNR.

Based on the three regressions, figures 5, 6 and 7 present the estimates of the second stage of the semi-parametric
model. In other words, the figures plot the average values of TDNR for each income quantile after allowing for the
variables incorporated in the estimates in Table 3. Figure 5 reports the estimates for total TDNR, Figure 6 for
investment TDNR and Figure 7 for consumption TDNR. In all three cases, the percentiles of per capita income of
Mexican households are on the horizontal axis and the TDNR hours are on the vertical axis.

Figure 5 shows that the predicted total TDNR time decreases as household per capita income increases. Thus, while
the total TDNR time is 95.4 hours per week in the first percentile, it is only 92.7 hours in the last percentile. The
shading around the solid line in figure 5 reports the confidence intervals, showing that said decreasing trend in TDNR
hours is statistically significant throughout the income percentiles.

Figure 5. Total weekly hours of TDNR.
Predictions of the estimated model by percentile of per capita income.
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Source: Compiled by the authors with data from the ENUT-2019.

Figure 6 shows the evolution of the TDNR investment in human capital (child educational support). It is observed that
as household per capita income increases, TDNR investment also increases. While in the first percentile, TDNR
investment is 6.6 hours per week, it rises to 7 hours per week in the last percentile. The reported confidence intervals
allow us to observe that the changes along the percentiles of per capita income are statistically significant.

Figure 6. Weekly hours of household work devoted to educational support of children.
Predictions of the model estimated by percentile of per capita income
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Source: Compiled by the authors with data from the ENUT-2019.

The increasing behavior in Figure 6 is in line with the predictions of the theoretical model (see figures 3 and 4), in
which an increase in household monetary income also increases the amount of TDNR earmarked for investment.
However, it is essential to recognize that this increase operates in a relatively small range with some decreasing
behavior across the distribution, especially between the 30th and 50th percentiles of this empirical exercise.

Finally, Figure 7 reports the behavior of the TDNR of predicted consumption (hours of food preparation, laundry and
household chores) throughout income percentiles. Clearly decreasing behavior is observed, which is also statistically
significant. While the TDNR of predicted consumption amounts to about 64 hours per week in households in the first
percentile, the amount decreases to 58 hours in households in the last percentile. This finding provides evidence in
favor of the predictions of the suggested theoretical model: consumption-oriented TDNR tends to decrease as
household monetary income increases.

https://www.probdes.iiec.unam.mx/index.php/pde/article/view/70052/62777 17122



21/2/24, 18:07 Vista de Trabajo doméstico no remunerado: consumo e inversién en capital humano de las familias mexicanas | Problemas del Desa...

https://www.probdes.iiec.unam.mx/index.php/pde/article/view/70052/62777

Figure 7. Weekly hours of TDNR dedicated to consumption.
Predictions of the estimated model by percentile of per capita income
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Source: Compiled by the authors with data from the ENUT-2019.

5. CONCLUSIONS

This paper presented an alternative use of the basis of the TDNR model suggested by Folbre (2014), which,
according to certain reformulations and extensions, allows us to show that unpaid household production is
heterogeneous and has differentiated behavior throughout the distribution of household income. The TDNR
contributes to the extended household income and, together with this, is spent on consumption and investment in
human capital. A specific functional form was associated with household production, introducing a Keynesian-type
consumption function. This allows us to predict that investment TDNR tends to increase with monetary income while

that devoted to consumption decreases.

To validate the theoretical predictions of the model, a semi-parametric analysis was performed using data from the
latest ENUT for Mexico. The model uses relevant socio-demographic variables in the first stage and explains the
TDNR on the distribution of family income in the second stage. As a proxy for the investment TDNR in human capital,
the time spent on educational support for children under 14 years of age in the household was used. The results of
the econometric analysis are evidence in favor of the proposed theoretical model. Consumption TDNR tends to
decrease with household per capita income, being controlled using various sociodemographic characteristics of the
families, while the investment TDNR in human capital tends to increase. Both results are statistically significant.

The theoretical and empirical results presented have relevant implications for economic literature and public policy. On
the one hand, the theoretical framework Folbre (2012 and 2014) proposed is developed and extended by highlighting
the heterogeneous nature of TDNR in terms of consumption and investment. On the other, vis-a-vis the literature on
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human capital, a rare approach is presented to linking human capital investment to households and their unpaid
household production.

The findings also suggest important lines in economic issues such as poverty, inequality and social mobility. It was
found that in lower-income households, the time dedicated to consumer goods is more significant to the detriment of
time dedicated to investment in human capital. On the other hand, families with higher levels of wealth can use the
market to contract the domestic production of consumer goods (cleaning, food preparation, among others) in favor of
time dedicated to investment in human capital. This situation undoubtedly puts lower-income households at a
disadvantage with respect to their investment opportunities and reproduces different social and economic gaps.

The results also constitute a relevant input for the evaluation and formulation of care policies and the reduction of
gender gaps. For example, an improvement in income distribution (especially for the lowest quintiles) also contributes
to a more significant investment by these households in the capabilities of their children, thus reducing inequality in
the reproduction of human capital.

Finally, it is worth mentioning that although the purpose of this article was not the distribution of TDNR at the intra-
household level, the results constitute a starting point for future research on this critical topic. Considering the
importance of grouping TDNR into consumption and investment time, this allows us to refine the analyses related to
the distribution of unpaid household production, not only from the perspective of workloads by gender, age, etc. but
also thinking about the people (children and adults) who benefit from the investment derived from the use of time.
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1 Given the nature of the TDNR, its monetary valuation requires the allocation of a shadow price according to the opportunity cost for the
person performing the activity and the replacement cost at the market level, among other strategies (Nieto, 2004). INEGI's Unpaid Labor
Satellite Account commonly relies on the valuation of these activities at market prices. For further methodological details, see INEGI
(2022).

2 Due to the use, for the sake of simplicity, of the linear form of the Keynesian consumption function, with increasing income, the
ratios H4/H; and H/H; converge to 7-c and a c, respectively. Calculating the limits for equations (11) and (12), it is verified that:
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2 Under the broad definition of human capital adopted in this paper's approach, it is possible that there are other TDNR variables
associated with investment in human capital. For example, use of time that represents the improvement or maintenance of household
capacities or skills, such as health care for members in the productive stage or recreational activities, among others. This article uses the
variable of educational support for children because of its availability in the information source.

4 Leisure time was not incorporated into the analysis because its rigorous operationalization falls outside the objective and scope of this
article. However, it could be developed in future research.

2 Using per capita income enables us to make adjustments in relation to household size, without resulting in collinearity problems by
including members of interest such as wage earners and children in the first stage of the model.

. : = TN ; L ¥ i
8 Gutierrez et al. (2003) state: argmin m(x,) ‘=’[Y' y=0P; O~ x,) } KX~ %) The equation sets the polynomial

degree p to 0 and uses a Kernel Epanechnikov function; a common configuration in the application of this type of model.
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