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Chapter 1

Introduction

The aim of this thesis is to obtain a better understanding of how persons, in multi-person

households, decide to allocate their time to paid labor, leisure and household work. For

this purpose we define a structural model where preferences are assumed to depend on the

collective consumption of market goods and household production, and on the individual

hours spent on leisure, paid labor and housework. It is important to take into account that

the decisions of spouses concerning consumption, expenditures and the allocation of time are

interdependent. If, for instance, we ignored the possibility of bargaining between household

members, we would obtain a distorted image of relations that are of economic importance.

A similar argument can be made if we do not take into consideration that spouses can have

distinct preferences or that the timing of activities plays an important role in the household

decision process.

The participation in paid labor by Dutch women has undergone rapid changes over the

last 20 years. The labor participation rate of men, on the other hand, remains rather

constant, and so there is convergence between men’s and women’s labor force participation

rates. Similar patterns are also observed in other Western European countries.1

The Neo-classical economic explanation for why women participate less in paid labor

than men is that men specialize in paid labor and women specialize in housework because the

hourly wage rate of the male partner is higher. According to this explanation, the observed

division of labor is the consequence of comparative advantage. Although this explanation is

consistent with the observed labor supply patterns until the 1960s, it does not explain the

convergence between men’s and women’s labor force participation rate.

An explanation for the convergence between men’s and women’s labor force participation

1See for example Henkens, Grift and Siegers (2002), Kaiser (2006) and OECD Employment Outlook
(2007).
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rate is that the gender roles or behavioral norms associated with men and women have

changed over time. Traditionally, gender roles were such that the woman managed the

household and took care of the children and the man provided the household with income.

Second-wave feminism in the 1960s successfully addressed the inequalities between men and

women, and as a consequence it became more and more accepted that men and women

performed paid labor. Although the remaining difference in the participation rates between

men and women may still be the result of gender role inequalities, there are also other

explanations for this difference.

Labor supply choices are based on gender roles, but are also a matter of individual

preferences and bargaining between the household members. On the one hand, performing

more paid labor generates more money income and enables more consumption, but, on the

other hand, performing more paid labor has as its opportunity cost potential leisure time.

The optimal labor-leisure combination therefore relies on a person’s preferences.

In multi-person households the question who performs which activity becomes important.

There are, for example, several labor supply combinations that will generate the same amount

of household income. However, household members may have different opinions about the

optimal labor-leisure combination for both household members. They may also have diffe-

rent opinions on how the labor income should be divided between the household members.

The observed labor supply outcomes therefore depend on the bargaining process between

household members and on individual preferences. In this context, topics like child care,

fertility, household formation/dissolution, and human capital investments are of economic

importance because they are related to a person’s time allocation decision, and consequently

to a person’s labor supply choice. Moreover, studies on the intra-household allocation of

time and labor supply choices are relevant for policy makers because the household demand

and labor supply may depend on who in the household is taxed or is subsidized.

There are several theoretical models that describe the behavior of households. Of these

models, the collective model of household behavior gradually found acceptance in the family

economics literature due to its appealing properties. In this thesis we use this model of

household behavior as a theoretical foundation, and from there we move to the empirical

analysis of household behavior. To show the advantages of the collective model, we now

briefly review the leading theoretical models on household behavior.

Until the 1980s, household behavior was described by the unitary approach (Becker

(1965)).2 A good characterization of the unitary approach is given on the back cover of

Becker’s book A treatise on the family :

2Becker received the Nobel prize in 1992 for his contribution to the understanding of human behavior
and interaction, including nonmarket behavior (www.nobel.se).
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Gary Becker sees the family as a kind of little factory – a multi-person unit

producing meals, health, skills, children, and self-esteem from market goods and

the time, skills and knowledge of its members (Becker (1991)).

Because, according to Becker, households are seen as multi-person units, each household is

considered as a single unit even though it may consist of several household members. It

follows that household members are only interested in maximizing the welfare of the hou-

sehold; the outcomes of the household decision process are entirely driven by comparative

advantage. Because individual preferences and bargaining are not considered in the model,

nothing can be said on the intra-household allocation of welfare. The latter is clearly a

disadvantage from a welfare economic perspective. In addition, the unitary model restricts

household behavior by assuming that household members pool their income, and that com-

pensated wage changes of spouses have the same effect on each other’s labor supply. These

restrictions are often rejected in the empirical literature.3

Two alternative models of household behavior were developed in the 1980s and the 1990s

to overcome the drawbacks of the unitary model. The first model is the cooperative bar-

gaining model of household behavior and was developed by Manser and Brown (1980) and

McElroy and Horney (1981). The second model is the collective model of household behavior

and was developed by Chiappori (1988a, 1992, 1997). In addition, we mention the nonco-

operative model of household behavior, because it has been used since the 1960s by many

authors.4

All three models explicitly define the individual preferences of the household members

by means of their utility functions so that the intra-household allocation of welfare can

be examined. This means that these models can be used to examine whether changes in

women’s labor participation rate are caused by changes in individual preferences or, in the

cooperative and collective model of household behavior, by changes in the relative bargaining

position of the spouses.

The question that remains is which model has the more appealing properties: the co-

operative bargaining model, the collective model, or the noncooperative model of household

behavior? The cooperative bargaining model and the collective model both assume Pareto

efficiency, which means that household decisions are assumed to be efficient, so that it is not

possible to make one of the household members better-off without making another household

3The literature that empirically rejects the unitary model is substantial, see, among others, Ashworth
and Ulph (1981), Kooreman and Kapteyn (1986), Thomas (1990), Browning and Costas (1991), Browning,
F, Bourguignon, Chiappori and Lechene (1994), Kawaguchi (1994), Fortin and Lacroix (1997), Lundberg,
Pollak and Wales (1997), Browning and Chiappori (1998), Ward-Batts (2002).

4See, for example, Leuthold (1968), Ashworth and Ulph (1981), Kooreman and Kapteyn (1990), Browning
(2000) and Cheng and Woolley (2001).
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member worse-off. A disadvantage of the cooperative bargaining model is that it is based on

a game theoretical setting, and hence the predicted bargaining outcome depends crucially on

the equilibrium concept that is chosen, while there is no consensus on the appropriateness

of this concept. The result is that the particular solution concept that is chosen immedia-

tely pinpoints the position on the utility possibility frontier, and consequently each solution

concept predicts a different Pareto efficient outcome.5 Because the collective model merely

assumes Pareto efficiency it allows for all Pareto-efficient outcomes that are possible, and

hence each Pareto-efficient outcome predicted by the cooperative bargaining model can also

be predicted by the collective model. In conclusion, the collective model is a more general

model than the cooperative bargaining model and imposes less restrictions on the behavior of

households. The collective model is therefore the most suitable model to describe household

behavior.

Furthermore, the collective model restricts household behavior by assuming that house-

holds behave efficiently. Noncooperative models of household behavior, for example, allow

for inefficient outcomes and assume that both spouses optimize their own utility function,

taking the behavior of the partner as given. However, it seems more natural to assume that

household members act, at least to a certain extent, cooperatively, and Pareto efficiency then

implies that (eventually) efficient outcomes emerge from the repeated interactions between

the spouses.6

According to the collective model, the equilibrium outcome of the household decision

process can be described as if the household maximizes a weighted sum of the individual

utility functions, where the positive weights are assumed to add up to 1. The individual

utility functions represent the individual preferences of the spouses, and the utility weights

show how the individual utility functions are weighted in the household utility function.

An intuitive interpretation of these weights is, therefore, that they represent the division of

bargaining power between the spouses.

We formulate a public good version of the collective model where household behavior is

described as if the household chooses an optimal time allocation ‘bundle’. This is convenient

as usually there is information on time use, wage rates, and on factors that may influence

the bargaining position and preferences of both spouses. We consider consumption as a good

that is publicly consumed in the household, and the value of this good is approximated by

the household income. As household production is usually not observed, we define it as the

5We note that the utility possibility frontier or Pareto frontier is a curve that represents all possible
efficient utility combinations of the spouses.

6Donni (2007) argues that noncooperative models are counterintuitive because in the noncooperative
equilibrium, the household members themselves can benefit by behaving more cooperatively.
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sum of hours spent on housework weighted by a parameter that represents the marginal

productivity of the woman relative to that of the man. It follows that the arguments of

the individual utility functions are the choice variables leisure, housework and paid labor.

We use this particular collective household model throughout this thesis. By estimating

this model, we obtain information on the preferences of men and women, and on how the

bargaining power is divided between them. Moreover, we are able to examine how individual

preferences and the division of bargaining power varies for different household types.

One contribution of this thesis to the literature is that we differentiate between the

individual effort spent on housework and the fruits of those efforts from both partners in

creating a specific level of household production. Moreover, note that in this ‘public good’

version we do not need information on the individual consumption of the spouses in order

to identify their individual utility functions.

To estimate the model empirically, we developed an iterative two-step procedure. Accor-

ding to this procedure, we first use the method of Seemingly Unrelated Regression followed

by a non-linear Maximum Likelihood procedure. We show that applying these estimation

methods iteratively is sufficient to estimate and identify the model. The estimation proce-

dure allows us to estimate the individual (ordinal) utility functions and the utility weights.

Conditional on these estimates, we can assess the (cross-)wage, child and non-labor income

elasticities on the different time expenditures of individuals. These cross-effects are usually

not considered (or discussed) in the current economic labor supply literature, because the

man’s labor supply is considered to be inelastic. By treating the man’s labor supply as en-

dogenous we allow for the fact that an increase in the woman’s wage rate can affect the time

that the woman and the man spend on leisure, housework, and labor and this is relevant for

policies concerning child care subsidies, fertility rates, income taxes, social benefits, etc.

By choosing an empirical approach where we treat men’s labor supply as endogenous,

and where we consider housework and household production in the model, we aim to con-

tribute to a better understanding of the household decision process and the intra-household

bargaining process between the household members.

Work Timing Behavior

Usually, two dimensions of household labor supply are distinguished, namely, the paid labor

supply of the man and the woman. A third dimension, that is often not considered is the de-

gree to which working times per day, or per week, overlap. Obviously, partners can influence

their own working times to a certain extent, but in most jobs there are common job hours,

which cannot be changed at will. Hence, we assume that part of the observed overlap may
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be involuntary, and that part of the work time overlap is the result of decisions by the part-

ners themselves. Because the labor participation rate of women has increased enormously

over time, the number of two-earner households must also have grown enormously over time.

For these two-earner households, the coordination of family time is more difficult than in a

traditional one-earner household. We could say that the members of a two-earner household

face an additional work timing problem. It is therefore important that we consider not only

the labor hours of the spouses, but also the timing of these labor hours by the spouses.

The timing of work hours is an intriguing topic. First of all, this is because heterogeneity

in working schedule arrangements and restrictions in choosing an optimal work schedule are

normally not part of the traditional time allocation model. As a result, neglecting the work

timing between the spouses may cause biased estimates of the economic incentives for the

volume of labor supply and when it is performed (Hallberg (2003)). Second, parents who

can more easily time their work hours may have different public child care demands and this

is important for policy that is related to child care subsidy and female labor participation.

Third, the work timing behavior of spouses may be the result of a togetherness preference.

In this case, spouses time their work hours such that the amount of leisure time that can be

spent together is increased.

By ‘work timing’, we mean the amount of paid labor that spouses supply at the same time,

and that cannot be explained by factors other than the partners’ potential to communicate

on the timing of their paid work. It follows that we measure work timing by the hours of

paid work that spouses perform at the same moment, i.e. the work time overlap.

It is difficult to disentangle which part of the observed work time overlap is caused by

the (non-observed) timing behavior of the spouses, and which part is caused by the fact

that persons with certain characteristics end up in certain jobs with accompanying working

times. In order to identify the observed work time overlap that is caused by the (non-

observed) timing behavior of the spouses, we simulate how the amount of work time overlap

would vary if spouses do not have the possibility to time their work hours. By comparing

the work time overlap with the simulated outcomes, we can identify the amount of work

time overlap that is the result of work timing behavior. First, we match couples to other

identical couples in the sample and let them switch partners. The average work time overlap

of the couples that remains after the partner switch represents the control situation where

spouses have similar characteristic but cannot time their work hours. Comparing this control

outcome with the observed work time overlap of the spouses provides us with a work timing

estimate.

Besides measuring whether spouses time their work hours, it is also interesting to find
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out what is the reason for this work timing behavior. Therefore, we examine how the work

timing behavior of the spouses is related to the time that spouses spend on various joint

activities and is related to the demand for child care.

Outline of this thesis

Chapter 2. In Chapter 2, we discuss the principles and theory of the collective model and

point out the advantages of this model compared with other existing models of household

behavior. Since there is usually no information on the individual expenditures by the man

and the woman, we also discuss a collective model where household behavior can be described

as if the household chooses an optimal time allocation ‘bundle’. In this model, consumption

goods are assumed to be publicly consumed within the household, in the sense that the good

is always financed out of the common purse although it may be that one of the spouses is

the sole consumer. Furthermore, each spouse’s leisure is assumed to be a private good, i.e.

the husband does not benefit from the wife’s leisure, and conversely. We refer to this model

as a public good version of the collective model and this model is used throughout Chapters

3, 4 and 5 of this thesis.

Chapter 3. In Chapter 3, we develop an estimation procedure that allows us to empirically

estimate the public good version of the collective model. Using this procedure we estimate:

(1) the (ordinal) utility functions; (2) the utility weight function; and (3) the (cross-)wage,

child and non-labor income effects.7

By estimating the individual utility functions, we obtain information on the preferences of

the household members, and on how these preferences can be different between the household

members. By estimating the utility weight function, we obtain information on how the

individual utility functions are weighted in the household utility function, and so we obtain

information on the division of bargaining power between the spouses. On the basis of these

estimation results, we can link the observed time allocation outcomes to the individual

preferences and the division of bargaining power so that we obtain more insights into the

household decision process itself. The elasticities that are derived from the model then show

how the time that spouses spend on housework, leisure, and paid labor react to changes in

individual wages, non-labor incomes, and the number of children. In this way we can predict

how these changes affect the choices of the household members conditional on the underlying

household decision process.

7This chapter is based on Van Klaveren, van Praag and Maassen van den Brink (2008), published in
Review of Economics of the Household.
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To estimate the model, we make use of the British Household Panel Survey (BHPS) and,

more specifically, of a restricted data set of British households where both partners have

a paid job. This data source is widely known and used in sociological, psychological, and

economic research.8

Chapter 4. In Chapter 4 we estimate the model of Chapter 3 for two-earner households,

where we distinguish between Dutch, Turkish, Surinamese and Antillean households. Be-

cause the empirical model of Chapter 4 is equivalent to that of Chapter 3, we test the

robustness of the estimation model by using a different sample. A similar argument can be

made for the (cross-) wage and child effects on the different time expenditures of individuals.

Research on household labor supply in the Netherlands tends to neglect the time alloca-

tion choices of immigrant households. The main reason for this is that immigrant households

do not often participate in surveys, and so they are either lumped together with the main

population of Dutch descent or are not considered at all. In this chapter we consider the

household decision process of Dutch, Turkish, Surinamese and Antillean households, and

consequently we may find interesting differences between the time allocation choices of these

households due to differences in ethnic background.

The data used in this chapter were collected between September and November 2001

by DESAN, a Dutch organization for market research. The aim was to create a balanced

sample with as many Dutch households as Turkish and Surinamese/Antillean households.

The Dutch sub-sample is randomly drawn from the total pool of phone numbers of the Royal

Dutch Mail (KPN). The immigrant sub-sample is drawn from a register owned by DESAN.

Chapter 5. In Chapter 5, we extend the empirical model and allow for the possibility

that household members do not participate in paid labor. It is important to allow for the

non-participation decision because it may be different for different household types, and it

may depend on the level of the individual wages. Exclusion of households where household

members do not participate in paid labor could potentially result in a selectivity bias.

In this chapter we assume for one-earner households that household behavior can be de-

scribed as if the household maximizes a household utility function, conditional on the zero

job-hour choice of the woman. It implies that the non-participation decision may not be

optimal for the household, as the zero job-hour choice may not be optimal but forced upon

the woman by external circumstances. In addition we define a model where we assume that

the labor supply choice may be non-optimal for both one- and two-earner households. By

8More information on the validity of the data can be found on http://www.iser.essex.ac.uk/ulsc/bhps
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estimating the various models, we obtain more insights into how the individual preferences

and the bargaining process between the spouses differ between one- and two-earner house-

holds. Furthermore, we obtain information on how individual utility and household utility

is influenced by working an additional hour of paid labor. This is interesting as it gives more

information about why women do or do not participate.

The data used in Chapter 5 are from the same source as in Chapter 3. Because of the

limited number of observations of the one-earner households where the man does not supply

a positive amount of labor, we can only analyze the behavior of one-earner households where

the woman does not supply a positive amount of paid labor.

Chapter 6. In Chapter 6 we examine how the spouses of Dutch two-earner households

time their work hours.9 In this way we not only consider the quantities of time that spouses

allocate to paid labor but also take into account that spouses have the ability to time these

work hours. The timing of work hours is measured by the existing overlap in work times of

the two spouses.

The first contribution of this chapter is that we propose a method by which we can

disentangle which part of the observed work time overlap is caused by the (non-observed)

timing behavior of the spouses and which part is caused by the fact that persons with certain

characteristics end up in certain jobs with associated working times.

The second contribution of this chapter is that we examine how work timing behavior is

related to the demand for child care, and is related to the time that spouses spend jointly

on leisure, housework and child care. In this way we examine not only whether spouses time

their work hours but also what might have caused this timing behavior, which increases our

understanding of why spouses time their work hours.

For this purpose, we have asked questions in what is called the Post Initial Schooling

Survey. The data were collected in December 2005 by the Dutch Institute for Public Opinion

and Market Research (NIPO).

9This chapter is a continuation of the work of Van Klaveren and Maassen van den Brink (2007) that was
published in Social Indicators Research. Furthermore, this chapter refers to the results of Carriero, Ghysels
and Van Klaveren (2009) that is forthcoming in European Sociological Review.
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