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Abstract

This thesis considers the consequences of traditional division of labour in
households in a setting where spouses are allowed to have distinct preferences. This
approach leads to different results compared to the traditional unitary approach and is
better equipped to take into consideration gender related issues of household decision
making. The thesis consists of three theoretical essays where the household
production theory is applied in the collective household model.

The first essay of the thesis considers joint consumption of the good produced in
the household. The novelty of this essay is in simultaneous consideration of public
consumption, non-marketable household production and corner solutions in the
collective household model. For the model formulated in this essay the effects of
exogenous changes in the female household member’s wage are analysed. The change
in wage is assumed to affect the decision power in the household according to the
bargaining view. Therefore the results obtained differ from those in the traditional
framework. The contributions of the essay are threefold. First it is shown how the
household consumption bundle adjusts as a result of a change in the decision power in
the household. Secondly, it is shown how the time — market good — mix of the good
produced in the household responses to the changes in the decision power in the
household. Finally, it is shown that the change in the decision power in the household
may induce shifts in household optimal time allocation regime.

The second essay of the thesis analyses the effects of social norms on female
household member’s time allocation decisions. Both unitary and bargaining household
models predict that due to the increase in female wages the female household
member’s share of the household work should decline. However, according to time
use studies this has not happened. Traditional gender roles seem to be persistent in
many Western societies despite the fact that female participation in the labour market
has increased considerably. I argue that it is possible that social norms and customs of
the society in question have their effect on female time allocation decisions. This essay
analyses the effects of traditional gender roles on female household member’s time
allocation decisions in the collective household model. It is shown that the response of
the female household member’s time allocation with respect to strengthening norm for
tradition depends on the household members’ attitudes towards the social norm of the
society and on the distribution of decision power in the household. The essay analyses
as well the policy implications in the presence of norm for tradition. It is shown that
family policy can, depending on the policy measure, either reinforce or mitigate the
effect of tradition on female labour supply.

The third essay of this thesis extends the collective household production model
into dynamic framework where time allocation decisions made in previous periods
affect the decision making and allocation of resources in subsequent periods. It is
widely argued in the literature that combining dynamics with endogenous decision
power in the collective household model leads into solutions that fail Pareto
efficiency. If decision making power in the household is driven by the household
members’ actual earnings, the resulting labour supplies can be inefficiently high. This
is because the household members recognize the decrease in their future bargaining
power due to the time devoted into household work. Decreasing say in the household
implies lower private consumption in the future for the individual in question. It is



shown here that household solution will be on the efficient frontier when the joint
consumption of the domestic good is taken into consideration. If attention is given
only on the household members’ private consumptions, the solutions will fail Pareto
efficiency.

Keywords: collective household model, female labour supply, gender, household
welfare, household production, household time allocation
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Introduction:

Women and family on economists’ research agenda
\

Abstract

Neoclassical economics has been accused of neglecting gender aspect in its analysis. 1
argue here that by introducing household production and joint consumption of the domestic
good into the collective household model allows one to consider many important gender
related aspects of household behaviour.

The way economists see the household as an institution has varied through time. For the
classics the Victorian principles determined how women and family were connected to the
society. From the mid 1800s the rights of women rose into public debate. But the brake
through of the status and role of women on economists research agenda was not until 1960s
relating to the work of Jacob Mincer (1962), Theodore Schulzt (1961) and Gary Becker
(1965). In this unitary approach for household behaviour households were seen as single
utility maximizing agents. Recent work shows that treating the household as a single utility
maximizing unit can lead into wrong welfare implications since nothing can be said about the
intra household allocation of resources. An alternative modelling approach that allows distinct
utility functions for the spouses has gained researchers’ attention since late 1980s. However,
the research on household behaviour in multi decision maker framework has mostly grown
without consideration of the time allocated into household production. Since household
production can be seen as important determinant of household welfare and since women still
perform the largest part of the household work the issues of allocation of time and household
production should not be neglected in the analysis of household behaviour.

1. Introduction

This thesis considers the consequences of traditional division of labour in
households in a setting where spouses are allowed to have distinct preferences. This
approach leads to different results compared to the traditional unitary approach and is
better equipped to take into consideration gender related issues of household decision
making. The thesis consists of three theoretical essays where the household production
theory is applied in the collective household model. Neoclassical economics has been
accused of neglecting gender aspect in its analysis. I argue here that by introducing

household production and joint consumption of the domestic good into the collective



household model allows one to consider many important gender related aspects of
household behaviour.

The way economists see the household as an institution has varied through time.
For the classics the Victorian principles determined how women and family were
connected to the society. Household and family were institutions that were considered
as independent from the economy. This meant that issues concerning women and
family were not relevant research topics for economists. This was partly due to the
societal standing of women at that time. Women did not have right to the property or
right to vote. From the mid 1800s the rights of women rose into public debate. But the
brake through of the status and role of women on economists research agenda was not
until 1960s relating to the work of Jacob Mincer (1962), Theodore Schulzt (1961) and
Gary Becker (1965). In this unitary approach for household behaviour households
were seen as single utility maximizing agents. Recent work shows that treating the
household as a single utility maximizing unit can lead into wrong welfare implications
since nothing can be said about the intra household allocation of resources. Further the
empirical evidence against the predictions of the unitary model is quite impressive as
well. Most convincing is the rejection of the so called income pooling hypothesis
according to which the source of income should have no effect on resulting allocations
in households (see e.g. Browning and Chiappori 1998; Fortin and Lacroix 1997;
Lundberg, Pollak and Wales 1997; Browning, Bourguignon, Chiappori and Lechene
1994; Schultz 1990; and Thomas 1990). An alternative modelling approach that allows
distinct utility functions for spouses has gained researchers’ attention since late 1980s.
In multi decision maker framework the analysis is not limited to inter household
distribution of welfare, it is possible to analyse intra household allocations as well.

However, the research on household behaviour in multi decision maker framework
has mostly grown without consideration of the time allocated into household
production. Since household production can be seen as important determinant of
household welfare and since women still perform the largest part of the household
work the issues of allocation of time and household production should not be
neglected in the analysis of household behaviour. Further, the allocation of time in the
household has consequences on individual earnings. The literature on motherhood and

wages shows that the time devoted to childcare and household work has negative
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effect on the earnings of mothers (see e.g. Bonke et al., 2003; Phips et al., 2001;
Hersch&Stratton, 2000; and Waldfogel et al., 1999). Recent results with Finnish data
show that career brakes due to child birth have negative effect on the earnings of
mothers compared to childless women in Finland as well (Lilja et al., 2007; and
Napari, 2007). On the other hand there is empirical evidence according to which
individual earnings can be seen as an important determinant for decision power in
households and this has consequences on how consumption is allocated in households
(Blundel et al., 2007). Therefore, I argue that there is a rationale for analysing the time
use and household production in a multi decision maker context. Strong argument for
the inclusion of household production into multi decision maker household models can
be found from Apps&Rees (1997) and Apps (2003).

This introductory section for the thesis is organized as follows. First, in section
two, history of economic thought background is given on how the questions relating to
women and family have been considered by economists. After this, in section three,
the models of household decision making are formally presented in the context of the
models formulated in the essays of this thesis. In section four, the questions relating to
the applicability of household production approach are discussed. Finally summary of
the essays is presented in section five and a short concluding note is given in section

SiX.

2. Development of the theory of the household

2.1 The classics 1700-1800

Issues concerning women and family were excluded from the discussions of
political economy in 1700s and 1800s. This reflected the way political economy was
determined by then. The science of political economy concerned questions related to
production and accumulation of wealth. Women had no right to vote, own property in
their own names and therefore they had no role in the discussions of the political
economy. Further, with the transition from home-centred form of economic production

to an industrial economy, women became increasingly economically dependent and



isolated. As a result women were seen as non-persons in public world
(Calas&Smircich, 1996).

Adam Smith (1723-1790) spoke for individual freedom and equality in the society
and David Ricardo (1772-1834) was interested on the problems between social
classes. According to Jeffreson&King (2001) household and family were for Smith
and Ricardo part of the institutional structure that provides the context for their
discussions on other economic issues. Further, when Nassau Senior’s (1836) ‘An
Outline of the Science of Political Economy’ determined the political economics as a
science concentrating on production and accumulation of wealth, the questions relating
to household and family were excluded from the relevant discussions of political
economy (Hewitson, 1999).

Early advocates of women’s rights were John Stuart Mill and Harriet Taylor Mill
writing in England in the period that covered the 1840’s to 1870’s. They criticized the
exclusion of women from the public fields of the society and the idea that the proper
sphere of women is private and domestic life. Mills argued that equal rights for women
would also benefit men (Brue, 2000). However, Mills did not concern the specific
problems of household production and time allocation as determinants of equal
distribution of welfare in households. The main point of their writings was to gain the
same rights for the women in the society as the men had (Jefferson&King, 2001).

These were right to vote, access to employment and economic resources.

2.2 Marginalism and neoclassical economics 1870s

The emergence of marginal utility school in the 1870s further reduced the interest
in the analysis of domestic labour. Mainstream economics was now focused upon
market transactions. The marginal utility theory shifted attention from production of
the goods to the way the goods were allocated trough the market. Discussions of
labour referred only to paid labour. The analysis did not specifically exclude
household labour instead its existence was ignored. The public/private dichotomy
continued to outline the discussions of neoclassical economics. The public sphere
included market activity and was seen as male domain. The private sphere was that of

household work generally performed by the women. This approach became
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institutionalized through the categorization of individuals as breadwinners and
dependants in official statistics (Jefferson&King, 2001).

The status of women in the society was seen through motherhood and the demands
it posed to the women. Important discussants of neoclassical economics Jevons (1904)
and Marshall (1930), were against female labour outside the household, they argued
that female labour supply would have negative effect on the well-being of their
children (Pujol, 1995). According to Jeffreson&King (2001) the first explicit step
excluding the productive activities of domestic labour from the subject matter of
economics may be attributed to Alfred Marshall. Marshall stressed the ‘exact money
measurement’ as distinguishing feature of economic activity. Further, Pigou (1932)
determined national income as the value of production of all the goods and services
that can be valued at monetary measures. According to Pigou’s famous example the
national income will decrease if the man marries his housekeeper (Jefferson&King,
2001).

Poppel et al. (2006) analyse the emergence of the housewife in the Netherlands
1812-1922. The main explanation offered has been the increase in knowledge about
the causes and transmission mechanisms of infectious diseases which led to public
plea for mothers to stay home for the sake of their children’s well being. This
explanation is in line with the view of Jevons and Marshall on the role of women in
the society. However, Poppel et al. (2006) show that the emergence of the housewife
in the Netherlands started much earlier than the spread of useful health knowledge.
Alternative hypothesis offered by the authors is that the division of labour within
households is affected by ‘conspicuous leisure’ in terminology of Thorstein Veblen',
so that individual utility preferences can be understood in relation to the utilit;
preferences of upper-class others. The authors argue that there was a social norm that
women should withdraw from the labour market when entering to marriage in order to
gain social esteem. By the end of 1910s entering marriage without an occupation was
the dominant choice among every social class in Netherlands. It is not possible to be

sure about the rationale to enter marriage as a housewife. Which ever of the proposed

! Veblen, Thorstein (1899) The theory of the leisure class — An economic study of institutions, New
York.



explanations is right, the end result is the same, and reflects women’s relative position

in the society at the end of 1800s and beginning of the 1900s.

2.3 Household economics

In the beginning of 1900s research on questions relating to domestic labour
developed in two areas of economics; the national accounting framework and the sub

discipline of home economics.

2.3.1 National account framework 1920s

The significance of household production for welfare was recognized especially in
Sweden, the US and the UK. In Sweden Lindahl, Dahlgren and Kock (1937) evaluated
that the value of domestic production was approximately 32 percent of GNP in 1929.
In the US Kuznets (1941) estimated that the value of domestic production was 35
percent of the GNP in 1929 (Jefferson&King, 2001). The literature on the value of
household production is by now very extensive. However, the literature does not
develop a theory on household behaviour. Central in the determination of the value of
domestic production is the evaluation of the time used in the production process. It is
possible to evaluate the price for the time input on the basis of the income foregone or
on the basis of market cost. In fact according to Jefferson&King (2001) Kuznets
stressed the subjective nature of the estimates given from the value of domestic
production, since the result is highly dependent on what is taken into consideration and
how the inputs in the production process are valued. Despite these problems Kuznets
argued for the importance of including household production into national accounts.”

The evaluation of non-market work has been slow. Domestic production still_is
not a standard component of national accounts. One of the explanations given for the
exclusion of the questions relating to domestic sphere of women in the field of
economics has been the lack of statistics describing the value and amount of non-

market work. In fact MacDonald (1997) argues that important future challenge of

2 Examples of Finnish research on the value of household production are Taimio (1990) and
Heikkila&Piekkola (2004).



economics research is to collect data that helps to analyse the gender related questions
more specifically. Information about the allocation of time in the households is
obtained from the time use studies. Although the first time use studies can be dated to
the end of 1800s, the data between countries and times still is not always comparable
and many countries have conducted their first time use surveys only very recently

(Ruuskanen, 2004).

2.3.2 Early home economics 1930s and 1940s

In the sub discipline of home economics the path breaking work was done by
Kyrk (1923), Reid (1934) and Hoyt (1938). They discussed domestic production in the
context of consumer theory and specifically Reid stressed the importance of the time
inputs. The three researchers recognized that the time available was allocated between
market work, leisure and household production. The time allocation decisions of the
household were seen to concern the whole family instead of the individuals
independently. Besides household production, social issues like the distribution of
income and the status of women were addressed. The close interaction of these three
researchers permitted consumption economics to flourish during the 1930s and 1940s
in the US (Jeffreson&King, 2001; and Grossbard-Schectman, 2001). The
determination of the household production is still most often done after the definition
of Reid (1934). It is assumed that household production satisfies the so called ‘third
party rule’ meaning that it is possible to substitute market goods and services for one’s
own time. It is possible to pay someone to perform these tasks but the household
members are not paid for performing them.

The central problem in the application of consumer economics into household
behaviour has been how to model the household as if it was a single utility maximizing
consumer. Samuelson (1956) introduced the conditions under which family behaviour
can be rationalized as the outcome of maximizing single utility function. Each member
of the household has an individual utility function that depends on his or her private
consumption of goods. By consensus the household members agree to maximize a
social welfare function of their individual utilities, subject to a joint budget constraint

that pools individual incomes. This optimisation problem generates household
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demands that depend only upon prices and household total income. Therefore
comparative statistics of traditional consumer demand theory apply directly to
household behaviour. Samuelson did not explain how the household achieves a
consensus regarding the joint welfare function and how the consensus is maintained. It
is assumed that the intra-household allocation of resources is only affected by total
household income. The share of income or wealth of individuals within the household

will not affect the allocations.

2.3.3 New home economics 1960s

Besides the work done by Kyrk, Reid and Hoyt in 1930s and 1940s important
spade work for the development for the theory of household was done by Theodore
Schultz (1961) and Jacob Mincer (1963).

Schultz (1961) came to economics via research on agriculture and he stressed the
importance of the labour input in his analyses. He argued that economists had
concentrated too much on land as a factor of production and therefore their analyses
had failed. According to Schultz the quality of labour depends on nutrition, health,
child care and education. He explained how investment in education and health flow in
productivity. This ‘human capital theory’ had a link into household production through
the notion that in agricultural societies large part of the consumption came from the
goods produced in the household.

Mincer (1962) was the first to consider the labour supply of married women in
household context and to agree with the early home economists that time is divided
not only between leisure and labour supply but as well in home production, child care
and education. Mincer’s work gained a lot of attention since the earlier labour supply
theory had been based on individual labour/leisure tradeoffs. This theory obviously
failed to explain the specific nature of female labour supply.

It was, however, not until Becker’s (1965) article that household production was
formally integrated for the first time into neoclassical economic theory. In Becker’s
theory households combine time and market goods to produce commodities that
directly enter their utility functions. Households were now seen as both producing and

utility maximization units. Becker successfully combined the theory of human capital
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as well into his models of household behaviour and allocation of resources. This new
line of research was named as ‘new home economics’ as contrasted to the earlier work
of Kyrk, Reid and Hoyt in 1930s and 1940s.

In 1970s the models concerning marriage, fertility, household behaviour and male
female wage differentials were further developed (e.g. Gronau, 1973; Becker, 1973,
1974a, and 1981; and Mincer&Polachek, 1974). Becker offers a rationale for using a
unified household model, even when household members have different preferences.
Altruistic parents and their children maximize the same utility function, even if the
kids are selfish. Resources are allocated in such a manner as to maximize household
income. However, this ‘rotten kid theorem’ holds only if the altruist has the last move.

Household production and family economics became in 1960s and 1970s a large
and growing research agenda. The emergence of the models of household behaviour
and female allocation of time coincided with major social changes. The increasing
participation of married women into labour market and the public debate on the role
and status of women triggered economists interests on female allocation of time.
However, according to Grossbard-Shechtman (2001) the researchers concerned on the
social construction of gender lost their interest on Becker’s work after he published
articles (1974b, 1976) that claim natural grounds for existing gender-based division of

labour and authority structures.

2.3.4 Consensus and non-consensus models of the household 1980s

Since the work of Becker (1965) economists have considered households as single
utility maximizing agents. Recent work shows that this is not necessarily the case.
From a theoretical viewpoint it has been argued that many person households cannot
be modelled as a single individual because that would contradict the neoclassical
starting point that every individual should be characterized by his/her own preferences
(Chiappori, 1988, 1992). Further, it has been argued that the traditional approach may
lead to wrong welfare implications since nothing can be said about intra household
resource allocation, although, comparisons between households are possible
(Chiappori, 1988; and Apps&Rees, 1997). Empirical evidence against the unitary

model is quite impressive as well (Browning and Chiappori 1998; Fortin and Lacroix
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1997; Lundberg, Pollak and Wales 1997; Browning et al., 1994; Schultz 1990; and
Thomas 1990).

An alternative modelling approach that allows distinct utility functions for spouses
has gained researchers’ attention during the past decades. These models can be divided
into two main categories as consensus and non-consensus models of the household
contrasted to the common preference framework considered earlier. In the consensus
framework most attention is given to the Nash bargaining approach initiated by
Manser and Brown (1980) and McElroy and Horney (1981) and to the collective
approach initiated by Chiappori (1988).

In the Nash bargaining approach the distribution of utilities which results from a
marriage is given by symmetric Nash bargaining solution. The Nash solution is the
outcome that maximizes the product of the gains to cooperation under the household
budget constraint. Depending on the threat points a specific Pareto efficient intra
household allocation is obtained. The collective model has only one assumption which
is that collective decisions are Pareto efficient. Rather than assuming that observed
outcomes are solutions to a particular game, it is only assumed that observed outcomes
are efficient.

Household models that allow inefficient outcomes are called non-consensus
models to emphasise non-cooperative behaviour of the household members assumed
in these models. In non-cooperative household models the multi decision maker
framework is explicitly considered. Household members maximize their utility,
subject to individual budget constraint and taking the other individual’s behaviour as
given. This means that Pareto efficient intra household allocations do not necessarily
occur. The non-cooperative models not only allow for individuals to have different
preferences, but also allow for individuals to make consumption and production
decisions based on their own labour and access to resources. Both Pareto efficient and
non-Pareto efficient outcomes are consistent with these models. For the implications
of non-cooperative household behaviour see, for example, Konrad&Lommerud (2000,
1997) and Lundberg&Pollak (1994). Chiappori (1988, 1992) argues that household is
an example of repeated game and it can be assumed that each person knows the
preferences of the other people in the household. Together these lead to the argument

that agents find mechanisms to support efficient outcomes. Further, non-cooperative
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models can be seen as somewhat unrealistic description of family behaviour even
recognizing that not all outcomes of household resource allocation will be efficient. In
fact Shubik (1989) argues that the non-cooperative game theory is not useful for
analysing complex, loosely structured social interactions. This description certainly
suits well to households. Therefore, in what follows non-cooperative household
behaviour is not considered.

Next the cooperative models of household decision making are formally presented

in the context of the models formulated in the essays of the thesis.
3. Household decision models

In this section I go formally through the main characteristics of the cooperative
household models in order to be able to contrast the outcomes of the household utility
maximization process of the different frameworks with each other. The alternative
approaches to model household behaviour in cooperative setting are presented using
the same notation as in the essays of this thesis. Therefore, before proceeding I present
a short note on the specific features of the models formulated in the essays.

In all cases I assume that the household consists of two members who both
participate in the labour market. The hourly wages do not depend on the hours worked.
Both household members have well defined twice differentiable utility functions and

they gain utility from private consumptions of the market goods x',i = f,m, and from

the joint consumption of the good produced in the household G . In the following
examples the most general form of preferences is assumed. That is individual utilities
are defined as Ui(xi,xj,Gl i#j.

The household resource allocation problem with household production can be
solved in two stages (see, for example, Gigno, 1991). In the first stage the cost
minimization problem is solved for the time - market good -mix that minimizes the
income forgone in order to attain desired level of the good G produced in the
household. After this household consumption allocation problem is solved in stage
two. The imputation of the domestic production into the collective household model is

discussed in length in the first essay of this thesis. Therefore, the household time
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allocation problem is not formally considered in this introductory section. Instead in
the following formal presentations of the alternative household models, only the stage
two of the household resource allocation problem is considered, given the inputted

price p for the good G produced in the household. The price for the household good

can be either exogenous or endogenous to the household depending whether the good
produced in the household is marketable or not.

There are two special features in the models formulated in this thesis worth noting.
First of which is that leisure demand is not considered. The household members are
assumed to allocate all the time available between market work and household
production. This non-standard modification is used in the essays of this thesis since the
focus of the analysis is on the trade off between household members’ private
consumptions versus joint consumption of the good produced in the household.
Another rationale for excluding leisure from the analysis here is that time use surveys
show that total work time (market work plus household work) between genders is
equal on average in most Western countries (Burda et. al., 2006). The equality of total
work between genders implies that the leisure time available between genders has to
be equal on average as well. Household production is made at cost. Household
members engaging in household production have to forego a certain amount of leisure
and a part or totality of an income from market work. Here the absence of leisure
implies that the cost of household production comes only from the loss in market
income. However, it has to be noted that in the framework of the current study it
would be possible to consider the case where the vectors of private consumption
include individual leisure times.

A further special feature of the models constructed in this thesis is that non-labour
income is not considered and therefore the household expenditure cannot exceed
household earnings. In the essays I concentrate on the effects of exogenous wage
changes (for example due to policy reforms) on household behaviour and therefore
non-labour income is not explicitly taken into consideration.” Non-labour income

would be easily added though, into the models formulated here. This is done in the

* In the empirical literature non-labour income is often assumed to be exogenous to the household but
in reality large part of household non-labour income can depend on past labour supply decisions of the
household members.
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essay II of this thesis where the effects of family policy on female labour supply are

analysed.
3.1 Unitary model

A fundamental assumption of the unitary approach is that the household
preferences are assumed to be representable by a unique well-behaved utility function.
To aggregate individual preferences into household preferences, it has to be assumed
that either all of the members of the household have the same utility function or it has
to be assumed that some rule exists for aggregating the utility functions of the
household members.*

Assume that the_household consist of two household members, male and female,
that both work in the market. Household members gain utility from private
consumptions x',i = f,m, for female and male household member respectively and
from the joint consumption of the good produced in the household G . The household

utility function in the unitary framework is the following:
U= u(x-",x'", G)

where u is a strongly quasi-concave, increasing and twice continuously
differentiable function of its arguments. By setting the total time available for each
household member equal to one, 7 =1, and arranging the uses of income on the left
hand side of the budget constraint and the sources of income on the right hand side of

the budget constraint we get the household full budget constraint as:

Y

x' +x" 4+ pG<w +w"

Where w/ +w" =Y is the household potential income. That is, Y is the income that

would occur if both household members allocate all the time available into market

* Examples are Samuleson’s (1956) common preference model and Becker’s (1974a) ‘rotten kid
theorem’.
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work. The prices of the market goods consumed privately are normalized to one. The

inputted price of the household public good G is denoted by p which depends on the

wages of the household members, that is p(wf ,w'”). The household maximization

problem outlined above produces Marshallian demand functions of the following

form:

X' =x'(Y,p)i=f.m
G=g(Y,p)

It is seen that the increase in the market wage of either of the household members
induces positive income effect for household consumption of the private goods as well
as for the household public good. This effect does not depend on whether the wage of
the female household member increases or whether the wage of the male household
member increases. This result is referred in the literature as income pooling since it
implies that the source of the income has no effect on consumption allocation in the
unitary model for household behaviour. Further, as a result of increase in either of the
wages, the cost of producing the household good increases, implying substitution away
from the use of the time input of the household member in question. Price increase
means as well that there is substitution away from the joint consumption of the
household good. The net effect of the wage increase on the joint consumption of the
household good depends on whether the positive income effect or the negative
substitution effect dominates.

The above demand functions satisfy the well-known properties of adding up,
homogeneity, Slutsky symmetry and negativity. When these conditions hold, observed
demands are integrable to a rational preference ordering. Except for the adding up
condition, each of these restrictions has been rejected in various studies. For evidence
in labour supply models see Blundell&Meghir (1986) and Blundell&Walker (1986)
for evidence in consumption allocation models see Blundell (1988). According to
Vermeulen (2002) the rejections of the income pooling hypothesis led to a

reinterpretation of consumer theory and development of the models taking into
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consideration the possibility that the household members may have different

preferences.
3.2 Nash-bargaining model

The initial work to develop a bargaining approach to modelling household
behaviour was done by McElroy and Horney (1981) and by Manser and Brown
(1980). They formulate a bargaining framework in which household decisions are
made through a cooperative Nash game.’ The Nash solution is the outcome that
maximizes the product of the gains to :ooperation under the household budget
constraint. Using the definitions and notation of the example presented in the case of
the unitary household model the household consumption allocation problem is now the

following:

Max N = [uf(xf,xm,G)—df]X[u’"(xf,x'",G)—d'"]

x x"G
st (N)

x X"+ pG<w +w" =Y

where d', i = f,m, is household member i's threat point or disagreement point. This
is the outcome that results if the household members fail to cooperate. The Nash
solution is the outcome that maximizes the product of the gains to cooperation under
the household budget constraint. Figure (1) describes the Nash solution to household
resource allocation problem. The utility possibility frontier is the locus of all Pareto
optimal points corresponding to given prices and incomes. The pair of outcomes in the
case of disagreement (d rdm ), the threat point, lies inside the utility frontier.
Geometrically the Nash solution is the tangential point of the utility possibility frontier
and the hyperbola:

3 McElroy&Horney (1981) consider other bargaining concepts as well (the Kalai-Smorodinsky and the
dictatorial solution concepts).
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N = [u/ (xf,xm,G)— df]x [u'" (xf,x"’,G)—dm]: constant
farthest away from the conflict point (d rdr )

Figure 1: Household consumption allocation in the Nash-bargaining model.

const.

v

dm Um* U

In order to be able to apply Nash bargaining framework to household behaviour
the threat points have to be properly defined. McElroy and Horney (1981) and Manser
and Brown (1980) use utility levels when single, i.e. after divorce, as the threat points
and thus the name ‘divorce threat model’ often used for this approach. Another
example is the one applied by Lundberg and Pollak (1993) where the threat points are
determined by the utility levels associated with non-cooperative household behaviour
inside the household.

The Marshallian demands, resulting from the household problem (N) are of the

following form:
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X’ :xi(Y,p,df,d'"), i=f,m
G=gv,p.d’,d")

The cooperative bargaining model predicts that factors that influence the threat
points of individuals may affect the distribution within households, even if the
individual and total household level of resources are not altered. In a simple unitary
model prices and household income are the only explanatory variables. In bargaining
models every variable that can be expected to affect the threat points of the household
members can be taken up in the analysis. There can be parameters affecting

d',i=f,m and so causing shift in the threat points. McElroy and Horney (1990)

name the factors potentially affecting the threat points of the household members as
‘extra environmental parameters’ (EEPs). Examples of EEPs are the ratio of males to
females in the relevant marriage market, laws on alimony and child benefits, tax laws
that differ according to marital status and divorce law. Further, an increase in wages

for women can affect the allocation of resources within housecholds, even in

households where the women are not employed, through its effect on d” .
3.3 Collective model

In the collective model for household behaviour initiated by Chiappori (1988) the
only assumption is that household decisions are Pareto efficient. In contrast to the
Nash bargaining approach no restrictions is imposed on which point on the Pareto
frontier is chosen by the household. Pareto efficiency only requires that chosen
consumption bundles are such that an individual’s welfare cannot be increased without
decreasing the welfare of the other household member.

The Pareto optimal allocation of consumption can be found as solution to the

following maximization problem:
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st (P)

um( f,x’",G)Z u"

x' +x"+ pG<w +w" =Y

The first constraint is the Pareto constraint, where u™ is some required utility
level for the husband. Thus the wife’s welfare is maximized subject to some pre

allocated welfare level of the husband and household full budget constraint. By

varying u", all Pareto efficient outcomes can be traced. As long as the household
members’ individual utility functions are strongly concave and the household budget
constraint defines a convex set, the utility possibility set, describing all the attainable
outcomes, is strictly convex. This means that it is possible to characterize all the
Pareto efficient allocations as stationary points of a linear social welfare function for
some positive welfare weights for both household members (Chiappori, 1988, 1992;
Vermeulen, 2002). In the collective model the household consumption allocation

problem can therefore be defined as solution to the following problem:

Max =00/ (¢/ +7.6)+(1-0h" (' +*,0)

S.t. (C)

x' +x"+ pG<w +w" =Y

where 6 is the weight given for the wife’s preferences in the household utility
maximization process. The household full budget constraint defines the Pareto frontier
for given utility functions for the spouses. The outcome of housechold’s utility
maximizing process will be located on this frontier. The welfare weight 8 determines
the final location on this Pareto frontier. The welfare weights are the normalized
Lagrangian multipliers of the maximization problem in (P) and in general they will
depend on prices and income. In the framework of the current example the welfare

weight is a function of prices and household income. Since the prices for private
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consumptions are normalized to unity and the imputed price for the domestic good
depends on the household members’ hourly wages we have B(W‘/ LwnY ) for the case

considered here.
Figure 2: Household consumption allocation in the collective model.

U’

0>—

The welfare weight Q(Wf WY ) for the wife is bounded between zero and unity
and gives the influence of the wife on the household demands. For the extreme where
0=1 the houschold utility is determined as Q=U’ implying female dictator

household. And when 6=0 the household utility is determined as Q=U" implying

male dictator household instead.® For intermediate values, the household behaves as if

each person has some decision power.

The Marshallian demands resulting from the household consumption

maximization problem (C) are of the following form:

® In these cases the collective model reduces into a unitary model. There are further three cases where
the collective model reduces into the unitary model. These are the case when the welfare weights are
constant, the case where the household members have identical preferences, and finally the case where
the welfare weight does not depend on prices.
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X' =xi(Y,p,9(W‘/',w"1,Y)), i=fm
G=g(Y,p,9(wf,wm,Y))

It is immediately seen that now there is, besides the usual income and substitution
effects, an effect caused by the shift in the decision power in the household when the
factors determining the welfare weights 6 and (1 6)change.”

Bourguignon et al. (1994) extend the general collective model by noting that other
factors besides prices, wages and non-labour incomes may also affect the household
allocation of consumption. These factors are called the distribution factors and are
defined as variables that affect the decision power in the household but do not have
direct effect on individual preferences or household budget constraint. Preference
factors are characteristics that affect preferences directly. They can include features
such as age, education, and the number of children. Distribution factors affect the
division of consumption between the household members but they do not enter the
budget constraint or utility function. Examples of distribution factors are the relative
incomes of the members of the household, the difference in educational level between
spouses, or the difference in age between the spouses. Further, Browning and
Chiappori (1998) suggest that the so-called ‘extra environmental parameters’ (EEP’s)
used in Nash bargaining framework can be categorized as distribution factors.
Chiappori (2002) analysed the effect of the state of the marriage market and divorce
laws on household labour supply with the collective model. The results support
Becker’s idea that the state of the marriage markets is relevant when the household
behaviour is considered. Distinction between variables that affect household behaviour
and variables that affect preferences was developed in order to get empirical content

into the collective model (Browning and Chiappori,1998; and Chiappori, 2002).

If the presence of the distribution factors were assumed the vector of distribution
factors z would enter only in function Q(W/ ,wWh Y, z) determining the welfare weight.

It is important to note that the influence of prices and distribution factors in the

7 Note the analogy with the adjustment of the threat points in the Nash bargaining framework presented
in the previous section.
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household utility function enters only through the function B(Wf,w”’,Y ,z) which

gives restrictions on how they can affect behaviour. Therefore these factors affect
household behaviour only through their effect on the decision power in the household.
The drawback of the collective model is that it gives no hint of the process whereby
the members of a household might achieve a Pareto efficient outcome or where on the
utility possibility frontier the household will be located (Basu 2001; Browning and
Lechene 2001). More importantly, it gives no guidance as to what variables should

appear in the set of distribution factors (Browning and Lechene, 2001).

Since the welfare weights 6 and (l—@)generally depend on prices, household

preferences are price dependent. According to Chiappori (1988) household preferences
in the collective household model can be seen as generalized version of the price
dependent preferences considered by Pollak (1977). This implies that the Slutsky
effects are no longer symmetric and the matrix consisting of these Slutsky effects is no
longer necessarily negative semi definite. The failure of the Slutsky conditions can be
seen as important distinguishing implication of the collective household model.
Browning et al. (2004) consider how the assumptions made on the welfare weight 6
affect on whether or not household demands satisfy the Slutsky conditions. The
authors consider four different classes of models and propose that the term unitary
should be used for any model that leads to demands that satisfy the Slutsky conditions,
whether or not the model is independent from the distribution factors determining the
decision power in the household. Thus, there may be unitary models that depend on
the distribution factors. The term collective should be used for models that fail Slutsky
conditions, whether or not they depend from the distribution factors. Therefore, the
dependence of the welfare weight on prices (or wages) can be seen as a necessary

condition for the collective household model.

3.3.1 The sharing rule result

Chiappori (1988, 1992) does not introduce any particular assumption on individual
preferences, except that they can be represented by conventional utility functions. In

the general version of the collective model, considered so far, there were no
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restrictions on preferences. Intra-household consumption externalities, altruism or any

other preference interaction is allowed. This most general form of preferences is

known as the case of altruism U i(xi ,x7 ,G), i # j, where household members’ private

consumptions x', i = f,m enter into individual utility functions together with the
joint consumption of the household good G. In general both positive and negative
externalities are allowed. According to Chiappori (1992) it would be reasonable to
assume that U’ is strictly increasing in x'and in G but not necessarily in x’/. The
most restrictive case for preferences is the case of egoistic preferences where
U ’(xi,G), i= f,m. In this case, the household members care only on their private
consumptions and the joint consumption of the household good. An intermediate case
is Becker’s (1974a) notion on caring in which each household member has a welfare
function that depends on both own and companion’s egoistic utilities
W[U ! (x’ ,G),U / (xj ,G)], i # j. Further, according to Browning and Lechene (2001) all
combinations of preferences are possible. This means that one household member can
be egoistic while the other may be altruistic.

The restrictions on preferences have produced important identification results for
empirical work with collective household models. Chiappori (1988, 1992) shows that
if household members’ preferences are egoistic or caring then the Pareto efficient
household allocation problem can be decentralized into a two stage budgeting process.
The decentralization results derived by Chiappori (1988, 1992) hold only if
consumption is purely private.® This means that instead of the joint consumption of
the good produced in the houseFold, I consider private consumptions of the household
good in the following sharing rule example.

Assume that the household potential income Y is shared between the household
members. Let ¢(wf WY ) be the amount received by the wife and ¥ — ¢(wf WY )
the amount received by the husband. If there were other sources of income than labour
income in the model, the share ¢(w-",w'”,Y ) could be negative implying that the wife

is sharing income with her husband. Now the Pareto efficient household problem (P) is

® For the case with public goods it is possible to determine the sharing rule conditionally on public
consumption (Blundell et al. 2005 and Donni, 2006).
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equivalent to the existence of a function ¢(wf,w’",Y ) such that household
consumption bundle is solution to the two maximization programs i= f,m where

each member individually chooses consumption of the market good and the good

produced in the household:
Max ui(xi,Gi), i=f,m
x'.G'

s.t. (S i)

x' + pG' Sgbf(wf,wm,Y)

Where ¢/(wf,w’",Y): ¢( f,w’",Y) and ¢’"(wf,w"’,Y): Y—gb(wf,w'”,Y) denote the
respective shares in potential household income of the spouses. Since both shares add
up to one, the sharing rule itself can actually be recovered up to an additive constant.
Knowing the rule allows to write down each member’s actual budget constraint.
Preferences can then be computed in the usual way. For identification of the sharing
rule without distribution factors see Chiappori (1992), and for identification of the
sharing rule with distribution factors see Chiappori et al. (2002). Note that in general
the sharing rule depends on the same factors as the weighting factor in the general
version of the collective household model.

In the current example with household production the sharing rule is only partially

identifiable in the case of non-marketable household goods. In this case the price p for

the good produced in the household is endogenous to the household and depends on
wages, production technology and preferences. Therefore, it is not possible to retrieve
all the partial derivatives of the sharing rule needed for identification. Instead only
partial information of the sharing rule is available (Apps&Rees, 1997; and Aronson et
al., 2001). Chiappori (1997) shows that with constant returns to scale technology it is
possible to identify the sharing rule with non-marketable household good only up to an
additive function of wages. Whereas in the case of marketable household production

the price for the household good p is exogenous to the household and it is possible to

identify the sharing rule up to an additive constant. In this case testable restrictions are
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generated on market labour supply functions as in the case without household
production.

The two interpretations of the collective model, the general version versus the
sharing rule, are equivalent. For the proof see Chiappori (1992). It has to be noted,
however, that with the most general form of preferences u’(xf ,x"’,Gl i=f,m the

collective decisions cannot generally be decentralized by the use of sharing rules.
3.3.2 On the applicability of the collective household model

There is no agreement on which model of household behaviour is appropriate.
According to Browning et al. (2004) it may be that different models are relevant in
different contexts. For example, Del Boca (1995) cannot reject the unitary household
model for households with children less than six years of age with Italian data while
the unitary model is rejected for households with no children or with children older
than six years of age.

The collective model initiated by Chiappori (1988) contains as special cases all
cooperative models (including the unitary model) and some solutions to some non-
cooperative models. Thus this approach is more general than the most widely studied
alternative for non-consensus family behaviour, the bargaining approach. Further
many bargaining rules assume Pareto efficiency, examples are, Nash, Kalai-
Smorodinsky, utilitarian and egalitarian solutions. Chiappori (1988) pleads for
minimum assumptions on the household decision process. The bargaining model
provides a rule to specify which Pareto efficient point will be chosen, while the
collective model only assumes that the outcome will be Pareto efficient. When a
specific bargaining model is empirically rejected it is impossible to say whether the
rejection is due to the failure of the collective setting as such or to the particular
bargaining concept. For these reasons the collective model is applied in the essays of
this thesis. A thorough survey of collective household models is found in Vermeulen
(2002).

The applications of the collective household model can be divided in two separate

branches. In labour supply models prices are assumed constant and the only price
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variation comes from individual wages. In consumption models prices are variable and
labour supply is assumed to be fixed. Both of these approaches have been used in the
extensions of the original labour supply model of Chiappori (1988, 1992). The
extensions of the original model concern: household production (Apps&Rees, 1997,
Chiappori 1997; and Donni, 2005a), non-participation and corner solutions (Donni,
2005b; and Blundell et al., 2007), expenditures on children and other public goods
(Donni, 2006, consumption model; and Blundell et al., 2005, labour supply model),
non-linear budget sets (Donni, 2003; and Beninger&Laisney, 2002), and intertemporal
household allocations (Basu, 2006; and Mazzoco, 2004). It has to be noted, however
that many of the applications of the collective model are still in a very preliminary
stage and vast efforts remain for the implementation of collective models in all
situations where unitary models have been used in practice.

Next I discuss the questions related to the applicability of household production
theory since household production is in central role in the models formulated in the

essays of this thesis.

4. Household production theory

In Becker’s (1965) theory on household production households combine time and
market goods to produce commodities that directly enter their utility functions. Since
according to time use studies women perform two thirds of household work in most
Western countries, it is important to take household production into consideration
when analysing female labour supply and distribution of welfare in the households.

There are, however, some serious problems relating to the household production
function approach. Pollak and Wachter (1975) provide an insightful critical analysis of
this approach. Since it can be argued that household members have preferences over
different uses of time, the household equilibrium will be characterized by implicit
internal prices. The implicit price of household production depends on the tastes of the
individuals as well as on household technology. These prices may be household
specific, i.e. dependent on preferences and productivity parameters that may differ
across households. To avoid the problem of preference dependent implicit prices the

assumption in household production models is that the household members are
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indifferent between the uses of time. Assumption that utility comes from the
consumption of commodities produced in household, with no direct utility (or
disutility) provided by the time input itself, is a standard assumption in the models of
time allocation and home production inspired by Becker (1965). Further
Pollak&Wachter (1975) argue that the applicability of the household production
theory requires separability of consumption and production process in the household
and constant returns to scale technology.

According to Ruuskanen (2004) the main problem of the empirical application of
the household production theory is that the outputs of the production process cannot be
directly observable. Therefore the author argues that the most fruitful applications of
the household production theory are in development economics, where the output from
rural households can be measured and the inputs calculated. Although the original
application of the household production theory concerned consumption in the
agricultural households, the significance of taking household production into account
when analysing distribution of welfare in non-agricultural households cannot be
denied. Household production clearly brings additional welfare for all household
members. Therefore, household production is an important determinant of household
welfare. Apps&Rees (1997) and Chiappori (1997) show that it is possible to analyse
household production, even when the outputs of the production process are not
observable. With the standard constant returns to scale assumption it is sufficient to
have the information on the time inputs.

Household production was central to the analysis for household behaviour in the
1960s. However, the multi decision maker models of household behaviour have
developed mostly without the recognition of the household production as an important
determinant of the household welfare and allocation of time and resources in the
household. The few exceptions are Apps&Rees (1997), Chiappori (1997) and Donni
(2005) in theoretical framework and Aronsson et al. (2001) in empirical framework.
Further, Klaveren et al. (2006a,b) estimate the general version of the collective
household model with household production. The main drawback is that the models
considered in existing studies are based on unrealistic assumptions on domestic
production. All the models concentrate on private consumption of the good produced

in the household and robust results are obtained only for the case of marketable
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domestic goods. A better way to model household production would be the one
allowing public consumption of the non-marketable domestic good. The consumption
of the good produced in the household can hardly be assigned between household
members and sold to the market. Work has to be done in order to take these important
aspects of household production into account. And this is precisely one of the goals of
the first essay of this thesis.

Gronau (1997) concludes that one of the main points of the household production
model is that one cannot separate the analysis of consumption behaviour from the
analysis of time use. Both are jointly determined by the demand for home activities
and by the technology for home production. He argues that the full potential of the
theory has not yet been exhausted. Further, as it was emphasised in the beginning of
this introductory section for this thesis neoclassical economics has been accused of
neglecting gender aspect in its analysis (Nelson, 1994 and 1995). The methodology,
language and research topics of economists have been criticised for being determined
by the masculinity of economics profession. Strober (1994) calls for move away from
mathematical modelling of abstractions and move towards complex verbal
explanations of real economic problems. But as Ruuskanen (2004) points out the
comparative advantage of economic research compared to other, less formal, scientific
disciplines is in the formal analysis providing accurate responses of rational
individuals to outside constraints. I argue here that by introducing household
production into the framework with distinct utility functions for the spouses allows
one to consider gender related aspects of household time allocation without throwing

the baby out with the bath water.

5. Summary of the essays

My research on household time allocation decisions in the collective framework
for household behaviour consists of three theoretical essays. The first part of the thesis
considers interaction of time and goods in collective household model where the gains
from marriage come from the joint consumption of the household public good. The
second part of the thesis analyses the effect of social norm for traditional gender roles

on the female household member’s time allocation decisions. The third part of the
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thesis extends the collective household production model into dynamic framework
where time allocation decisions made in previous periods affect the decision making
and allocation of resources in subsequent periods. In this section the main questions
and results of the essays are presented together with the description of the

methodology used.

Essay I: Interaction of Time and Goods in the Collective Household

Model

The first part of the thesis considers interaction of time and goods in general
version of the collective household model where the gains from marriage come from
the joint consumption of the good produced in the household. The question how the
household members substitute for each other’s time and market goods in the
production of the domestic good is of crucial importance in a modern welfare society
where both spouses are likely to work fulltime. The growth of women’s paid
employment has greatly increased the opportunity cost of domestic labour and thereby
contributed to commoditisation of housework so that ever increasing part of needs is
satisfied through the market in Western societies.

The general version of the collective model is flexible enough to allow for
simultaneous consideration of household production, joint consumption of the
domestic good and the possibility of corner solutions. Each of these questions has
been addressed in earlier studies separately. The most serious problems in the existing
literature are the unrealistic assumptions made on household production and on
consumption of the domestic good. It is shown in the literature that the sharing rule in
the collective household model can be identified for private consumption of the
tradable domestic good (Chiappori, 1997; Apps&Rees, 1997; and Donni, 2005a). In
reality the consumption of the good produced in the household is hardly assignable
between the household members and it is unlikely that the good produced in the
household is sold at the market. Therefore, in this essay the joint consumption of non-
marketable household good is considered with the possibility of corner solutions to

the household time allocation problem.
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Four different time allocation regimes are possible. In interior solution both
household members allocate their time between household and market work. Then
there are two regimes where only one of the spouses allocates time between
household and market work while his/her spouse allocates all the time available into
market work. The cases of full specialization are obtained as special cases of these
two regimes. In the extreme case it is possible that the household buys household
services from the market and household members allocate all the time available into
market work. From the policy point of view the consideration of the corner solutions
is important since households’ responses with respect to policy reforms may vary
between household time allocation regimes.

For the model formulated in this essay the effects of exogenous changes in female
household member’s wage are considered. The wage change is assumed to affect the
decision power in the household according to the bargaining view. Increase in the
relative share of individuals’ hourly wage out of household income implies that the
decision power of the individual in question increases. The paper shows that in the
collective model there is, besides the usual income and substitution effects, a
distribution effect that describes the adjustment of the household consumption bundle
as the decision power in the household changes.

The contributions of this paper are threefold. First it is shown how the household
consumption bundle adjusts as a result of a change in the decision power in the
household. In interior solution the private consumption of the individual always
increases with the increase in his/her say in the household. This result is in accordance
with the results obtained in Blundel et al. (2005). But when the corner solutions are
taken into consideration this result no longer holds. This is because in corner solutions
private consumptions depend on the relationship between the household members’
marginal utilities from the consumption of the household public good. As a result of
this it is possible that the private consumption of the individual gaining more say in
the household decreases. Therefore, the conclusion is that the wife’s private
consumption increases as her say in the household increases if and only if she does
not value the joint consumption of the household good too much relative to her

husband.
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Secondly, it is shown how the demand and time — market good — mix of the good
produced in the household responses to the changes in the decision power in the
household. The availability, substitutability, and prices of the inputs used in
production process, all have an influence to the final composition of the household
service. In the collective model, besides these, the adjustment of decision power in the
household affects as well the composition of the good produced in household, i.e. on
how individual time inputs are substituted with each other and with market goods in
the household production process. The distribution effect either magnifies or dampens
the positive income effect for more household goods. The sign of the distribution
effect is shown to depend on the household members’ marginal utilities from the
consumption of the household good relative to each other. The magnitude of the
distribution effect is shown to depend on the substitutability of the inputs in the
household production process. The more important the input in question is the larger
is the adjustment in the use of that input as the decision power in the household
changes.

Finally, it is shown that the change in the decision power in the household may
induce shifts in household optimal time allocation regime. The optimum conditions
for each time allocation regime depends on the decision power of the household
members. The shadow prices for household work change with the increase in the
wife’s wage and adjustment of the decision power in the household. Therefore the
change in the decision power in the household may induce the household to move
from one time allocation regime to another earlier or later than implied by the wage
change alone.

The household production process outlined in the current paper deserves more
attention. Further work is required to gain identification results needed for empirical
work with this more realistic description of household production where the corner
solutions are possible and where the domestic good is not tradable and is jointly
consumed by the household members. This essay can be seen as spade work into
introduction of joint consumption of the good produced in the household to the
collective framework. The work is done with the general version of the collective
household model. In order to gain the identification results important for empirical

work there are two possibilities to proceed. It would be possible to try to identify the
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sharing rule conditional on public consumption of the good produced in the
household. However, the possible identification results would be only partial due to
the dependence of the full price of the domestic good on household characteristics.
Alternatively it would be possible to try to estimate the general version of the

collective model directly as in Klaveren et al. (2006a,b).

Essay II: Social Norms and Female Labour Supply

The second part of the thesis analyses the effect of social norm for traditional
gender roles on the female household member’s time allocation decisions. Both the
unitary and bargaining household models predict that due to increase in female wages
the household work time of the female household member should decline. However,
traditional gender roles seem to be persistent in many Western societies despite the
fact that female participation in the labour market has increased considerably.
According to time use studies European women perform two thirds of all household
work and mothers are mainly responsible for child care (Eurostat, 2004). Further, in
Finland the wife does nearly two thirds of the all household work even in two earner
households (Piekkola&Ruuskanen, 2006 and Takala, 2005). I argue here that it is
possible that social norms and customs of the society in question have their effect on
female time allocation decisions. Thus, if there is a social norm towards traditional
division of labour in households, the resulting household time allocations differ from
that predicted by the theory.

There is now a growing new literature on the relationship between social norms
and individual time allocation decisions. Burda et al. (2006) study the distribution of
total work (market work and household work) in the US and EU. The results show that
gender differences in total work within a country are smaller than variation across
countries and time. They formulate a theoretical model where the coordination device
that equalizes total work across agents is social norm for leisure. Fernandez&Fogli
(2005) and Fernandez (2007) examine the work and fertility behaviour of women born
in the US, but whose parents were born elsewhere. It is shown that the cultural
proxies, describing the social norm, have positive and significant explanatory power

for individual work and fertility outcomes. Maurin&Moschion (2006) show with
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French data for the years between 1990 and 2001 that a mother’s decision to
participate in the labour market is correlated with those of the other mother’s living in
the same neighbourhood. Social norms are already recognized in the current economic
literature as having an important effect on individual behaviour. However, as far as [
know, the effect of traditional gender roles has not yet been explicitly studied in the
context of household decision making models.

In order to be able to analyse the effect of tradition on household behaviour social
payoff function describing the norm for traditional division of labour in households is
introduced into the general version of the collective household model with household
production. The social payoff function is formulated so that the average female labour
supply for the society in question represents the normative standard for female
allocation of time. It is possible that the household members hold different view on the
role of women in the society. It is shown that the response of the female household
member’s time allocation with respect to strengthening norm for tradition depends on
the household members’ social preferences and on the distribution of the decision
power in the household. Four different cases can be separated.

For the case where neither of the spouses values the traditional division of time the
stronger norm has naturally no effect on behaviour. For the case where only the wife
cares about tradition it is shown that when her decision power in the household
increases the effect of tradition on her time allocation diminishes. While for the case
where only the husband cares about the norm for tradition and the more say the wife
has in the household, the larger is the effect of tradition on the wife’s time allocation
decisions. This result reflects the conflict of interests of the spouses when only the
husband is socially minded and when the wife has more say in the household. Finally
in the case where both household members value traditional gender roles there is U-
shape relationship between female household member’s relative earnings and her
household work. This result is in line with empirical results obtained with Australian
and US data (Bitman et al, 2003) and more recently with Spanish data
(Fernadez&Sevilla-Sanz, 2006). These empirical results are in contrast to what the
exchange theory in sociology and both unitary and bargaining theories in economics
predict. In sociological literature this result is seen as evidence from ‘doing gender’.

This means that women earning more than their husbands seem to compensate with a
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more traditional division of household work. Here similar result is obtained for the
first time from a microeconomic model based on rational behaviour and utility
maximization. Further, it is shown that stronger norm may either increase or decrease
household utility. Whether the household utility increases or decreases as a response to
stronger norm for traditional gender roles depends on the relationship between the
spouses’ earnings. The household can be hurt by the norm for tradition if the
household deviates from the normative standard according to which men make more
money than women.

The implications of family policy are analysed as well in the context of the model
formulated in this essay. It is shown that family policy can, depending on the policy
measure, either reinforce or mitigate the effect of tradition on female labour supply.
The workings of a direct transfer for the home care of the children versus of a market
substitute for maternal care are considered. The results show that the transfer from the
government for the home care of the children may strengthen the existing social norms
for traditional gender roles, and as a consequence lead to lower than anticipated
average female labour supply in the society in question.

In light of the results obtained in this essay the conclusion is that the way the
policymaker can minimize the effect of tradition is by introducing market substitutes
for household production and introducing parental leave policy targeted on fathers
instead targeting parental leave totally on mothers or just leaving the decision to the
households.

Further, while family policy can be seen as a means to increase the labour force
participation of mothers, there may be important boomerang effects on the position of
women overall if the benefits are seen as limiting female employees’ commitment to
work. The norm for traditional gender roles in households can have important effect
on the labour market status of women overall. If employers hold the norm for
traditional division of labour in households and treat all female employees as potential
mothers, the issue of motherhood may affect the labour demand of women overall —
married or single, with or without children. If this is the case then the policy measures
aimed for altering the traditional gender roles in households benefit women in general.
Similar arguments within different context can be found from Datta Gupta et al. (2008

and 2006), Albrecht et al. (2001) and Lommerud et al. (2000). It would be possible to
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consider this mechanism with the model outlined in this essay in general equilibrium
framework where employers’ decisions to hire female workers are affected by the
norm for tradition.

Still another possibility for future work is related to the significance of cultural
factors in explaining household behaviour in developing economies. The World Bank
policy report (2001) concludes that a thorough understanding of local gender systems
is critical in ensuring that that the political and development programs are designed
and implemented in a way that foster greater gender equality. The rejection of the
cooperative household model with African data (Udry, 1996 and McPeak&Doss,
2006) may actually be a consequence of strong cultural factors and gender roles in
developing economies. Rather that being evidence from non-cooperative household
behaviour the failure of the cooperative models may be a consequence of the
externality created by the cultural factors. This opens a new research agenda where the
collective household decision making with the extension for social concerns should be

analysed.

Essay III: Collective Household Model with Endogenous Balance of Power and

Household Production

The third part of this thesis extends the general collective household production
model into dynamic framework where time allocation decisions made in previous
periods affect the decision power and allocation of resources in the subsequent
periods.

Introducing dynamics into collective household model allowing distinct
preferences for the spouses is very important since many household decisions are
dynamic in nature and a decision made today affects the choice set available in the
future. Examples of decisions potentially affecting the choice set available in the
future are decisions about labour supply and fertility. It is argued in the literature that
individual decision power in the household depends on individual’s actual earnings. If
this is the case then labour supply decisions are both a matter of household decision
and a determinant of the balance of power in the household. Basu (2006) was the first

to suggest (in his (2001) working paper version) a model where the household balance
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of power is determined endogenously by the household decisions. Basu (2006) shows
that introducing dynamics into a collective household model with endogenous welfare
weight is likely to lead into solutions that fail Pareto efficiency. Similar inefficiency
result is obtained in other studies as well (Browning et al., 2004; Lundberg et al.,
2003; lyigun&Walsh, 2007; and Konrad&Lommerud, 2000). The main conclusion in
the literature so far is that one cannot restrict attention on the efficient frontier when
the spousal choices affect decision power in the household.

However, in most cases the existing studies concentrate on the allocation of
private consumption in the household. Ignoring household production and public
consumption in the household may lead into misleading conclusions about the
allocation of resources in the household. I argue here that if the household members
gain utility from joint consumption of the domestic good besides their private
consumptions, it is not clear, whether introducing dynamics leads into inefficient
situations. The question is whether the gains in the terms of household public good
balance out the losses in decision power and private consumption due to the negative
effect of household work on actual earnings.

This essay analyses female household member’s time allocation decisions and the
demand for household public good in a framework where household production is
explicitly modelled and there is a link between household decisions and the balance of
power in the household. I assume that there exists a process of accumulation of human
capital in market work that links the decisions of subsequent periods together. The
time allocation decisions made in the household thus affect future behaviour since
earnings are assumed to depend on the labour supply decisions made in previous
period.

The household dynamic efficiency is analysed with a two period model where the
gains from marriage come from the possibility to have children in the second period.
In the first period the household members gain utility only from private consumption.
Devoting time into rearing and caring children implies decreasing say in the
household. If children can be seen as household public goods enhancing the parents’
utility, then the presence of the children implies an outward shift of the household
utility possibility frontier. If the first and second period utility possibility frontiers are

parallel, then every point in the outer second period frontier is Pareto preferred to an
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allocation in the inner first period frontier. In this case the decision not to have
children would imply inefficiency in the sense that the potentially Pareto improving
move has not taken place.

It is shown that in the case where the household members can commit to refrain
from exploiting the future bargaining advantage there always is a solution where the
time allocated into household is greater than zero and where the household is on the
efficient frontier. For the case of no-commitment the conclusion is that the household
will have children when the marginal value from having children is larger for the wife
than for the husband and when the spouses have identical preferences. In the case of
identical preferences the model reduces into full efficiency model where the joint
demand for the household public good does not depend on the decision power in the
household. Finally, it is shown that even in the case where the marginal utility from
having children is lower for the wife than for the husband, it is possible that the couple
will have children if the marginal utility for the husband from having children is large
enough. It is shown that in the case of no-commitment even a small exogenous transfer
from the government guarantees that the household solution will be on the efficient

frontier.

6. Conclusions

As usual this study opens more questions than which it is able to answer, both
theoretically and empirically. There obviously is a need for empirical work with
collective household models encompassing household production. So far the only
application of the collective household model with Finnish data is that of Ruuskanen
(1997). He tests collective consumption model and his results indicate that the sharing
rule cannot be found with Finnish data. However, since the household production is
not taken into consideration the results may be biased.

Further, the results obtained from the essays of this thesis clearly show the
significance of household production and public consumption in the household as a
determinant of household welfare. Specialisation according to traditional gender roles
is not problematic as itself. In the modern society the value of household skills is

lower than in the past. Therefore, as a consequence of asymmetrical accumulation of
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human capital the traditional gender roles lead to limited consumption possibilities in
the future for the spouse specializing in household work. This obviously is a challenge
for policy design and calls for empirical assessment of the questions analysed in this

thesis with Finnish data.
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Interaction of Time and Goods in the Collective Household Model

With Household Production

Abstract

This paper considers joint consumption of the good produced in the household in the collective
model for household behaviour. The novelty of this paper is in simultaneous consideration of public
consumption, non-marketable household production and corner solutions in the collective household
model. For the model formulated in this paper the effects of exogenous changes in the female household
member’s wage are analysed. The change in wage is assumed to affect the decision power in the
household according to the bargaining view. Therefore the results obtained differ from those in
traditional framework. The contributions of the current paper are threefold. First it is shown how the
household consumption bundle adjusts as a result of a change in the decision power in the household.
Secondly, it is shown how the time — market good — mix of the good produced in the household
responses to the changes in the decision power in the household. Finally, it is shown that the change in

the decision power in the household may induce shifts in household optimal time allocation regime.

1. Introduction

This paper considers joint consumption of the good produced in the household in
the collective framework for household behaviour. The main questions are, how the
joint demand for the good produced in the household adjusts in the collective
household model with respect to exogenous wage changes, and how the family
members substitute for each others time and market goods in the production of the
household public good.

The novelty of this paper is in the simultaneous consideration of public
consumption, non-marketable household production and corner solutions in the

collective household model. Each of these questions has been addressed in earlier
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studies separately. The most serious problems in the existing literature are the
unrealistic assumptions made on household production and on consumption of the
domestic good. It is shown in the literature that the sharing rule in the collective
household model can be identified for the private consumption of the tradable
domestic good (Chiappori, 1997; Apps&Rees, 1997; and Donni, 2005). In reality the
consumption of the good produced in the household is hardly assignable between the
household members and it is unlikely that the good produced in the household is sold
in the market. Therefore, in this paper the joint consumption of non-marketable
household good is considered with the possibility of corner solutions to the household
time allocation problem. Four different time allocation regimes are possible. In
interior solution both household members allocate their time between household and
market work. Then there are two regimes where only one of the spouses allocates time
between household and market work while his/her spouse allocates all the time
available into market work. The cases of full specialization are obtained as special
cases of these two regimes. Finally, in the extreme case it is possible that the
household buys household services from the market and household members allocate
all the time available into market work. From the policy point of view the
consideration of corner solutions is important since households’ responses with

respect to policy reforms vary between household time allocation regimes.

Background

Household production in the collective household model Despite of the obvious
importance of household production as a determinant of household welfare, household
production has only very recently been considered in the collective household
literature. Chiappori (1997) and Apps and Rees (1997) were the first to consider
household production in the context of the collective household model. They analyse
whether the sharing rule in the collective household model can be identified when the
household production is introduced into the model. The results differ according to
whether or not the good produced in the household is substitute for market goods.
Chiappori (1997) concentrates to the case of tradable household goods. In this case

the price for the good produced in the household is exogenously fixed in the market
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and it is possible to identify the sharing rule. In the case of non-tradable household
good, more assumptions on the decision process are needed to identify the sharing
rule. Donni (2005) shows that, as long as the domestic good is marketable and the
time inputs of the household members are perfect substitutes, the results obtained
from the collective household model ignoring domestic production are unbiased. For
the case where the individual time inputs are not perfect substitutes, the bias from
ignoring domestic production in the collective model depends on the
complementarity/substitutability of the spousal time inputs. In the all above cases
where domestic production is introduced into the collective household model, only
private consumption of the good produced in the household is considered. However,
this is very unrealistic assumption since the good produced in the household can
hardly be assigned between household members (for example, clean house and well
being of the children). A better way to model household production would be the one
allowing public consumption of the non-marketable domestic good.

Public consumption in the collective household model Considerations of public
consumption in the context of the collective household model are still very rare due to
difficulties related to the decentralization of household decision process in the
presence of public consumption (Blundel et al. 2005; and Donni, 2006). Blundell et al.
(2005) note that it is by now widely accepted that intra household distribution of
income and decision power matters. Therefore targeting a benefit to a particular
household member may have important effect on how the resources are eventually
used. For example, several empirical studies show that an increase in the mother’s
power within the household results in more expenditure made for children (Thomas,
1990; Schultz, 1990; Browning et al., 1994; Lundberg et al., 1997; Phipps&Burton,
1998; and Hoddinot&Haddad, 1995). However, according to Blundell et al. (2005) the
theoretical foundations for the targeting view are very weak. This is because the
methodological tool for analysing household behaviour has been the unitary model
where the unique household utility function is maximized. This implies that targeting
cannot be effective. In the collective model targeting matters through its impact on the
Pareto weights describing the decision power in the household. Blundell et al. (2005)
derive identification results for the collective model with public consumption in the

household and show that a shift in the decision power in favour of one household
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member always boosts his/her private consumption but the demand for household
public good increases if and only if the marginal willingness to pay of this member is
more sensitive to increases in her private consumption than that of the other member.
However, only the interior solution to the household time allocation problem is
considered and household production is not explicitly taken into consideration. From
the above considerations the conclusion is that it is important to consider the public
consumption of the domestic good in the collective household model.

Time and goods Time use studies show that, although women still perform the
larger share of household work, the time devoted to household production has
declined. Besides the increase in female labour supply during the past decades, at least
two distinct reasons can be given for this development. First because of smaller
family size, less time is needed for household chores (Knowles, 2005). Secondly there
are significantly more and better market substitutes for household production
available today than just few decades ago (Greenwood et al. 2005, and Freeman
2005). The use of market goods in the production process for household (public)
goods is not usually considered in the applications of household production theory.
Instead household production is assumed to be a function of household members’
time inputs only. The household production process considered in the current paper
follows Becker’s (1965) original ideas, where individual time and market goods are
combined to produce utility enhancing commodities. On the basis of the time use
studies it can be argued that in a modern Western society the use of market goods in
the production process (and thus possibly affecting on the resulting time allocation
decision) is of crucial importance.

Here the general version of the collective household model is extended to allow
for joint consumption of the good produced in the household with the possibility of
corner solutions. For the model formulated in this paper the effects of exogenous
changes in female household member’s wage are considered. The change in wage is
assumed to affect the decision power in the household according to the bargaining
view. That is the increase in the relative share of individuals’ hourly wage out of
household income implies that the decision power of the individual in question

increases. The paper shows that in the collective model there are, besides the usual
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income and substitution effects a distribution effect that describes the adjustment of
the household consumption bundle as the decision power in the household changes.

The contributions of this paper are threefold. First it is shown how the household
consumption bundle adjusts as a result of a change in the decision power in the
household. In interior solution the private consumption of the individual always
increases with the increase in his/her say in the household. This result is in accordance
with the results obtained in Blundel et al. (2005). But when the corner solutions are
taken into consideration this result no longer holds. This is because in corner solutions
private consumptions depend on the relationship between the household members’
marginal utilities from the consumption of the household public good. As a result of
this it is possible that the private consumption of the individual gaining more say in
the household decreases. Therefore, the conclusion is that the wife’s private
consumption increases as her say in the household increases if and only if she does
not value the joint consumption of the household good too much relative to her
husband.

Secondly, it is shown how the demand and time — market good -mix of the good
produced in the household responses to the changes in the decision power in the
household. The availability, substitutability, and prices of the inputs used in
production process, all have an influence to the final composition of the household
service. In the collective model, besides these, the adjustment of decision power in the
household affects as well the composition of the good produced in household, i.e. on
how individual time inputs are substituted with each other and with market goods in
the household production process. The distribution effect either magnifies or dampens
the positive income effect for more household goods. The sign of the distribution
effect is shown to depend on the household members’ marginal utilities from the
consumption of the household good relative to each other. The magnitude of the
distribution effect is shown to depend on the substitutability of the inputs in the
household production process. The more important the input in question is the larger
is the adjustment in the use of that input as the decision power in the household
changes.

Finally, it is shown that the change in the decision power in the household may

induce shifts in household optimal time allocation regime. The optimum conditions
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for each time allocation regime depend on the decision power of the household
members. The shadow prices for household work change with the increase in the
wife’s wage and adjustment of the decision power in the household. Therefore the
change in the decision power in the household may induce the household to move
from one time allocation regime to another earlier or later than implied by the wage
change alone.

The paper is organized as follows. Section two presents the model, and section
three provides the general lines of the solution process for household resource
allocation problem in the collective model with household production. Explicit
solutions for the special case of Cobb-Douglas family are presented in section four,

and section five concludes.

2. The collective model with household production

The general version of the collective model is flexible enough to allow for
simultaneous consideration of household production, joint consumption of the
domestic good and the possibility of corner solutions. Therefore, the general version
of the collective household model is considered here. The emphasis is on household
production typical in a modern Western society, where households do not sell
commodities produced in the household, but it is possible that household services are
bought from the market. The household good can be produced by using various
combinations of individual time inputs and market goods. Household members are
assumed to be indifferent on how certain household good is produced. This means
that utility is gained only from consumption of the household good and not from

different uses of time.

Preferences

It is assumed here that the household consists of two members who may or may not
participate in the labour market. Both household members have well defined twice

differentiable utility functions and they gain utility from private consumptions of the
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market goods x',i= f,m, for the female and male household member respectively

and from the joint consumption of the good produced in the household G .

Chiappori (1992) does not introduce any particular assumption on individual
preferences, except that they can be represented by conventional utility functions.
Intra-household consumption externalities, altruism or any other preference
interaction is allowed. Further, Chiappori (1992) argues that the household can be
seen as an example of repeated game and it can be assumed that each person knows

the preferences of the other people in the household. The most general form of
preferences would be the case of altruism U i(xi,xj ,Gl i # j, where household
members’ private consumptions (xﬂxj ) enter into individual utility functions
together with the joint consumption of the household good G. According to
Chiappori (1992) it would be reasonable to assume that U'is strictly increasing in
x'and in G but not necessarily in x’. The most restrictive case for preferences is the
case of egoistic preferences where U’ (x",G). An intermediate case is Becker’s (1974)
notion on caring in which each household member has a welfare function that depends
on both own and companion’s egoistic utilities Wi[Ui(xi,G)U~f(xj,G)], i#j.
According to Browning and Lechene (2001) all combinations of preferences are
possible. This means that one household member can be egoistic while the other may

be altruistic.

Here it is assumed that the spouses have egoistic preferences. Individual
preferences can be written as U i(xi,G), i= f,m. In the case of egoistic preferences

the results obtained depend on household members’ valuations on their own private
consumptions versus their valuations on the joint consumption of the household good.

The assumption of egoistic preferences implies that the consumption of the household

member j #i has no effect on the utility of the household member i, that is U ;, =0.

The formulation of egoistic preferences is chosen because it makes the analysis of the
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effects of individual wages and the decision power in the household to the final

demands tractable.! Further, assume that U $>0,U,, <0 and Ug; >0,Ug, <0,

i= f,m. Applicability of the household production theory requires that housechold
production must be separable from household consumption. Therefore it is assumed
that Ui,. .=U éx, =0, i= f,m which implies separability of private consumption

versus joint consumption of the domestic good in individual utility functions.

In most applications of the collective household model, individual utility is
determined over the individual private consumption of market goods x' and individual
consumption of good G produced in the household. In this case individual utility is
written as Ui(xi,Gi) and G = G' + G'2 I want to stress the public good nature of
household production and this is why I a;sume that individual i gains utility from joint
consumption of the good G produced in the household. Since the formulation of
egoistic preferences is used the gains from marriage result solely from the joint
consumption of household public goods. The private goods of the spouses are
assumed to be exclusive and the household public good is assumed to be non-
exclusive. The examples can be clean, warm house and well behaving children with
clean clothes. In reality many domestic goods are impure public goods and can be
difficult to separate from leisure and private goods. For example, food preparation is
very problematic. Meals can be seen as exclusive private goods and the time used for
preparing the meals can be considered as leisure if the individual enjoys cooking.
Instead house cleaning can be considered as work not giving pleasure in itself and it
can be seen as non-assignable household public good. The assumption about pure

public goods is made here in order the household production theory to be applicable.

" If more general structure of preferences, for example caring, were allowed the results obtained would
depend on household members’ valuations on their own private consumptions versus their valuations
on the private consumptions of their spouse and joint consumption of the household good.

% The main reason behind this assumption is that in this case the Pareto efficient household allocation
problem can be decentralized into a two stage budgeting process. The decentralization results derived
by Chiappori (1988, 1992) hold only if consumption is purely private.
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Household production and joint budget constraint

Household production is defined here so that it satisfies the third party rule
implying that it is possible to substitute market goods and services for one’s own
time. It is possible to pay someone to perform these tasks but the household members
are not paid for performing them. Note that leisure and tertiary activities do not satisfy
the third party rule. Each domestic good can be thought to have a specific production
function that reflects availability and/or substitutability of the inputs. The production

function for household good G is:

G:g(I-NIf,I-NI’”,agxg) )
where
ﬁi :Hi +aiHi

= individual intermediate product
' = stock of durable domestic goods or standard for household production
H' = individual time input
a' = individual productivity at household work
= market goods used in household production

= productivity parameter relating to the use of market goods

Spouses’ time inputs are combined with market goods in the production of the
household good G. When a' increases the amount of individual time input H'
needed to produce the required amount of the intermediate product H' and thus the
final product G decreases. Similarly, the higher the value of the parameter u’ the
less individual time, H', is needed for the individual intermediate productf] . The

graph describing the relationship between the components of the individual

intermediate product is presented in the Figure 1.
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Figure 1: Individual intermediate product.

slope ai

Different consumer durables imply different levels for u'. For example, u' for a
vacuum cleaner is higher than that for a broom stick and u' for a dishwasher is higher
than that for a sink. If instead the interpretation given on u’reflects the standard for
household production (inherited from the childhood home, for example), then high u'
would imply more market prone production for G and low u' would imply self

production.

The model at hand does not consider leisure demand, since the focus of the
analysis is in the interaction of time and market goods in the production of household
goods. The total time available 7 is assumed to be allocated between market work
and household production, therefore T =L + H', i = f,m. Since only the effects of
exogenous wage changes are considered the other sources of household income are
not considered here. With the assumptions made here the household budget constraint
where the time budgets for the spouses are inserted into the household budget

constraint is the following:
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x/ +x" + px* :(T—Hf)wf +(T—H”’)w"’ )

The prices for market goods consumed privately are normalized to 1 while the price
for the market goods used in the production of G is denoted by p.

Individual’s time input in household production H' can’t exceed the total amount
of time available 7. The time input can be zero for both spouses in the extreme case
where household services are bought from the market. Therefore we have
O0<H <T, i=f,m. Butif H' =T then H’ <T, i# j, the time input can be
positive for both spouses but it can not equal 7' for both unless there is non-labour
income in the model. The case of full specialization is possible as well, implying
H' =0and H' =T, i#j.

Normalize the total time available to one, 7 =1, and rearrange (2) so as to isolate
the uses of income, including expenditure on household time, on the left hand side of

the budget constraint and the sources of income on the right hand side. We have:

x' X"+ pxf+w H +w"H" =w/ +w" =Y 3)
This is the household full budget constraint. Where w/ +w™ =Y is the household
potential income. The household potential income ¥ would occur if both household
members allocate all the time available into market work. Further, it is assumed that
hourly wages do not depend on the hours worked.

The welfare weight

In the general version of the collective household model it is assumed that there

exists a welfare weight 0 belonging to [0,1]. The allocation of resources can be solved

from the household utility function of the form:
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Q=0U" +(1-6)U"

where

“

0 = welfare weight or the Pareto weight

U' = individual utility, i= f,m

The household joint budget constraint defines the Pareto frontier for given utility
functions for the spouses. The outcome of household’s utility maximization process
will be located on this frontier. Then 8 determines the final location on this frontier. In
general the welfare weight depends on prices and income. In the labour supply model
the price variation comes through wages and therefore the welfare weight is a function
of the hourly wages of the household members. If non-labour income were considered
it would affect the decision power in the household as usual in the collective labour
supply model.

Chiappori (1992) gives two opposite examples on how the decision power in the
household, implied by the welfare weight, is affected when the wage of one of the
household member’s increases. The first interpretation emphasises redistribution. If
there are transfers between the spouses to compensate the inequalities in wage
incomes within the household, the increase in member i’s wage ameliorates the
member i’s situation and therefore reduces the need for compensating transfer in his
favour. This implies that the welfare weight for the member j # i should increase in
this case. The other interpretation stresses the bargaining process and leads into
inverse conclusion. Now the increase in the individual i’s wage increases his
bargaining strength since he would be better off in the case of divorce than before. In
this case the welfare weight for the individual j#i should decrease. The existing
empirical literature suggests that individual’s decision power in the household depends
on his/her earnings (Blundel et al., 2007; Browning&Lechene, 2001; and Browning et
al., 1994). Therefore the interpretation given here on the relationship between the
welfare weight and individual wages emphasises the bargaining view. In the analysis
that follows I concentrate on the effects of exogenous changes in the female household

member’s wage on household behaviour. Change in the wage of the wife implies that
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the decision power in the household adjusts trough the adjustment the welfare weight

6 in the wife’s favour. The increase in the wife’s wage implies thus that % >0
-

since 6 is the weight given for the wife’s preferences. The bargaining view applied

here implies further that 00 <0, 6(1 _9) >0 and 8(1 _9) < 0. This completes the
ow" ow" ow’

model. Now the household problem outlined in this section can be written as follows:

Max Q=60U" (x',G)+(1-00U"(x",G)

X xmG

s.t

x/ +x" + px* =(1—Hf)wf+(l—H”’)w’” )
G< g(,uf + afo,y"’ +a’”H’”,agxg)

H',H" >0

x’x™ x¢ >0

\=H'+L,i=f,m

3. The allocation of resources

The household resource allocation problem with household production can be
solved in two stages (see, for example, Gigno, 1991). In the first stage the cost

minimization problem is solved for the time - market good - mix that minimizes the
income forgone (wa "+ w"H" + px* ) in order to attain desired level of the good

produced in the household G. After this household consumption allocation problem is

solved in stage two.
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3.1 Time allocation problem

The cost minimization problem for the first stage can be written here as follows:

Min wH’” +w"H" + px*
HY H" x8

S.t.

GSg(]—NIf,I-NI'”,agxg) ©

H’ >0
H™>0
1=H +L,i=f,m

The restrictions for the time inputs follow from the assumption that H's are not
necessary for the production of the household good. It is possible that the household
buys services from the market without using spouses’ time as inputs in the production

process. Remember that individual intermediate products are determined as
H' =p' +a'H', where p'describes the existing stock of durable domestic
production goods individual i has brought into this household or standard for
household production. Thus H' =0 implies that H' = i’ in household production

function. The Lagrangian function for the problem above is:
L=w/H" +w"H" + px*® —l{g(uf +a’H ,u" + a'”H’”,agxg)—G} @)

The Kuhn-Tucker conditions are:

% =w/ —/1g'H,,af >0
(@)
H' zo,Hf%w
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oL

=w" —ig;{ma’” >0

oH"
oL ©))
H">0,H"-= =0
a m
6‘1’; =p-2g.a®=0 (10)
%:G—g(,uf +afo,,u’” +a'"H'",agxg)S0
oL (h
A20,A—
oA
From (10) we have A = P - = agg;) the marginal cost of the household good.
g.a

Setting A =0 would violate (10). Therefore, we have A >0and %:0 by

complementary slackness. Now the optimum conditions can be written as:

wf—g—f'/af%z()
s a b
B ®)
Hfzo,Hfa—L=0
oH’
w’"—g—f’"‘a”%zo
a 2
8 s 9
H">0,H" or _
oH"
gl +a’H ,u" +a"H" ,a*x*)=G (11°)

It follows that there are four cases to consider depending on whether the constraints

for individual time inputs H', i = f,m are binding or not. The first case is where

both time inputs are zero i.e. H' =0, i = f,m. In this case household members buy
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services from the market instead of producing them by themselves. This case is likely

to be relevant for couples without children concentrating on their careers. Examples

are restaurant meals, house cleaning, and laundry services. Since H' =0, i = f,m
L oL . . .
complementary slackness implies that T > 0. The optimum conditions for this case

arc:

g,
w! s en 5 P

w" >—gf’m am L (12)
ag

Both household members allocate all the time available into market work since their
market wages exceed their shadow wages for household production. Put otherwise,

the implicit prices of the spouses’ time inputs are larger than the marginal cost of

household service that is —— >—2 _ac(G)
g,a  g.at oG

, i=f,m. The relevant cost

function for the first case, where household services are bought from the market, is of

the form C’(G,pj )
ag

The second case, where H/ >0 and H" =0, is possible if the following

conditions are satisfied:

. g..r .
wi =2nl gr P

g
&« a

m

S Sur ym P (13)
g.

g(uf,,um,agxg)z G

P
at

Now the wife’s market wage is equal to her shadow wage rate and she allocates her

time between market work and household work. The husband’s market wage exceeds
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his shadow wage and he allocates all the time available into market work. The cost

f

D . w
function in this case is of the form C”[G,pg,f}
at a

The third case is symmetrical to the second one and we have H’/ =0 and

H™ > 0. The husband allocates his time between market work and household work
while the wife allocates all the time available into market work, when the following

conditions are satisfied:

g
rsenl gr P

w
g. af
W = —i{’m a” % (14)

g(luf’,um,agxg): G

. . . w"
The cost function for this case is of the form C’”(G,i, — j )
at’a

The fourth possible case is the interior solution to the household time allocation

problem. In this case both time inputs in the production of the household service are
" ; . T oL

positive, H'>0, i=f,m. Complementary slackness implies ——=0, and the

optimum conditions are:

g,
W./:ga./ﬁ

g

8 s a
W™ :%ama% (15)

g(‘u.f’um,agxg)z G

From these it is immediately seen that in interior solution
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W B (16)

The marginal rate of technical substitution of H” for H" is equated to the wage ratio.

The spouses allocate their time between market work and household production. The

f m
. .. w/ w
associated cost function is of the form C’ V(G,p,f,mj )

a® a’ " a

Besides the wage changes productivity changes in the household sector influence
the demand for individual time inputs. Here fully cooperative model of household
behaviour is analysed and the rise in individual productivity parameter a' implies,
that the implicit price of that individual’s time input in household production
decreases, and therefore the demand for household good and household time is higher.
However, when the productivity is high less time is required to produce a given
household service and, therefore more time is left for market work. Here the decision
power in the household affects the net result since the demand for the joint
consumption of the household good depends on the welfare weight determining the
decision power in the household. All possible household time allocation regimes for
the household production process outlined here with the special case of linear

technology are presented graphically in the Appendix.
3.2 Consumption allocation

After having solved the household time allocation problem the household

consumption allocation is solved in the stage two from:

Max Q= oU’ (x',G)+(1-6)U" (x".G)

s.t (17)
' +x"+C(G)=w' +w" =Y

The household full budget constraint derived in (3) is presented in (17) in the form

where C(G) is the minimized cost of producing the desired amount of household
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service G. The maximization problem in (17) generates the Pareto frontier. Note that
the relevant cost function C(G) depends on the household time allocation regime. The

Lagrangian for the above maximization problem is:
L=0U"(x',G)+ (-0 (x",G)+y(w +w" —x/ —=x" —C(G)) (18)
The first order conditions are the following:

oL

ax—f:HUf—y:O (19)
a - _( -0 —y = (20)
o0
Zi =w/ +w" —x/ —x" - C(G)=0 (22)

Solve (21) for y and insert the result into (19) and (20). The first order conditions can

be written as follows:

HU"“ er ( G)U

aC(G) (199
oG
m_QUG/+(1_6)Ug 5
(1-opr = TG (207)
oG
w/ +w" =x/ +x" +C(G) (22)

The above system can be analysed for each possible time allocation regime by using

the relevant cost function derived in stage one time allocation problem. The cost
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function can be written as C(G) = p°-G, where p® stands for the full price (time plus
money) of the household service. This price depends on the household time allocation

oC(G) ¢
oc P

The interest here is on how the composition of the household consumption bundle

regime and is different for each case. Note as well that

changes with respect to changes in individual hourly wage and thus in the decision
power in the household. Since the welfare weight, determining the decision power in
the household, is assumed to adjust with respect to household members’ wages
according to the bargaining view, the increase in the wife’s wage implies that her say
in the household increases. Special attention is given on the responses of the joint
consumption in the household. How the demand and composition of the good
produced in the household responses with respect to exogenous changes in female
household member’s wage and decision power in the household. Similar analysis
naturally applies for the increase in the male household member’s wage implying less
say for the wife. By taking total differentials of the system in (19”)-(22”) and then
applying Cramer’s rule we obtain the comparative static derivatives of interest here.
The adjustment of the household optimal consumption bundle with respect to
changes in the decision power in the household is called from now on as ‘the
distribution effect’. The distribution effect tells how the household consumption
adjusts as a result of change in the decision power in the household. Since according
to the targeting view (Blundell et al, 2005) increase in the resources in the
individual’s control increases his/her consumption even in the case when there are no
income effects we consider first separately the distribution effect. The reaction of
female household member’s private consumption when her say in the housechold

increases is found to be:

dx’

deo
f 1 m f m 1 f m
-U; ?(1 - Q)UX,,,xm - (U)‘(, +U7, )? (0UGG + (1 - ‘9)UGG ) (23)

+i-opn . (vl -ur)

4
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Where ‘I ‘ >0 is the system determinant. It is seen that the adjustment of the wife’s

private consumption, when her say in the household increases, is the sum of three
effects. First there is substitution away from the husband’s private consumption in
favour of the wife’s private consumption. Secondly there is substitution away from
the joint consumption of the household public good in favour of private consumption.
These two effects are always positive. The third term describes substitution
towards/away from the joint consumption of the household good. This can be either
positive or negative depending on individual marginal utilities from the consumption
of the household good. The response of the wife’s private consumption with respect to
increase in her decision power in the household is guaranteed to be positive if and
only if U/ <U/. This means that the wife’s private consumption increases as her
say in the household increases only if she does not value the joint consumption of the

household good too much compared to her husband. If instead, U/ >U/[, it is

possible the third effect is negative and that it outweighs the other two effects. If this
is the case the wife’s private consumption decreases as a response to the increase in
her say in the household.

For the responses of the husband’s private consumption when the wife’s say in the

household increases we have:

dx m

do
1 . 1 .
QU){fX, prU:?,, +(U\/, +U:,1,, >?(6Uéo +(l—9)UglG) (24)

+ou’, (U -ur)

This result is of course the opposite of that obtained for x’, since 0 describes the
weight given to the female household member’s preferences. Thus, the husband’s

private consumption declines when 0 increases unless his preference for the

household service is relatively high (implying low x™ in the first place). We see that

64



m

the derivative 70 is guaranteed to be negative if and only if U/ > U . Otherwise

the effect of 0 on x™ can be either positive or negative.
The joint consumption of the household good responses to the increase in the

wife’s decision power in the household as follows:
dG

o

©/ (-er.. -uneu’, )-(ou’, , +(1-6)"., )plG i -ur )}

T zo (25)

When the wife’s say in the household increases there is negative cross substitution
effect for the husband’s private consumption (first term in the numerator) and positive
cross substitution effect for the wife (second term in the numerator). Together these
two are positive indicating that the wife’s private consumption increases as her say in
the household increases. The last term in the numerator describes substitution
towards/away from the consumption of the household good. The sign of this effect
depends on the relationship between individual marginal utilities from the joint
consumption of G. This is positive if the wife prefers relatively more the
consumption of the household service than her husband and negative if she values G
relatively less than her husband.

Blundell et al. (2005) show that a shift in the decision power in favour of one
household member always boosts his/her private consumption. The results obtained
here show that when the corner solutions are taken into consideration this result no
longer holds. In the corner solutions the private consumptions depend on how the
household members value the joint consumption of the domestic good relative to each
other. As a result of this it is possible that the private consumption of the individual
gaining more say in the household decreases. Therefore, the conclusion is that the

wife’s private consumption increases as her say in the household increases if and only
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if she does not value the joint consumption of the household good too much relative to
her husband.

Consider next the total effect of an increase in the female household member’s
wage on the joint consumption of the household public good. The effect of exogenous
increase in the female household member’s wage for the demand of household service

G'(8,Y.p%) is found from the following:

* * *

* G
dG  _ oG 89+6G 6Y+6G'8pi

dw’ 00 ow' oY ow  op° ow <

The first term on the right hand side describes the distribution effect due to a change
in the decision power in the household as a result of the increase in w’ . The sign of
the distribution effect depends on the sign of the derivative 6G™ /06 since 00 /ow’ is
always positive in the current setting. It was shown above that the sign of the
derivative dG" /00 can be either positive or negative and the result depends on the
relationship between individual marginal utilities from private consumption and from
the joint consumption of G. The second term is the income effect, always positive if G
is normal good. The third term describes substitution away from the use of the female
household member’s time in the production of G, this effect is always negative since
0G" /0p¢ is negative and dp® /ow’ is positive. However, it has to be noted that the
full price (time plus money) of the household good varies with the household time
allocation regime. The reason for this is that due to the limitations in input usage in
corner solutions the full price of the good produced in the household depends on the
level of the household good demanded. Therefore, the full price of the household
good depends on the welfare weight 6 in corner solutions to the household time
allocation problem. This implies that the adjustment of the full price for the household
good depends on how the household members’ value the joint consumption in the

household relative to each other. In fact for the increase in w’ we have:

dp® op® op° 00 >
N
aw’  ow'/ 00 ow' <

66



The derivative dp° /06 describes the response of the full price for the domestic good

with respect to the adjustment of the decision power in the household. It is difficult to
analyse in the general setting of the current section. Therefore here the response of the
demand for household good with respect to the exogenous increase in the female
household member’s wage is analysed only for the interior solution to the household
time allocation problem. The corner solutions are considered in the next section where
more structure is introduced into the model at hand.

The response of the joint consumption of the household public good with respect

to the increase in female household member’s wage in interior solution is found to be:

dG _
aw”
L (os0-ow, -unaus, )
P ! m 1 f m
oo |-, - ) g o)
Yy e, 20
ow’l wx o

e ot o w0
p

awf

+

-ou/, (1-0WU" .G
I

It is seen that in the interior solution the total effect of the change in female household
member’s wage consists of four effects. These are the distribution effect, the income
effect, and two substitution effects. The distribution effect describes the adjustment of
the household consumption bundle according to the female household member’s
preferences. There is adjustment between the two private consumptions and
adjustment between private consumptions and the joint consumption of the household
good. This means that the optimal composition of household consumption bundle
changes when 0 adjusts. The income effect is always positive if the household good is

a normal good. When the household income increases, more household good is
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demanded. Finally the negative substitution effect consists of two parts. First there is
substitution away from the use of now relatively more expensive female time input in
the production process for the household service. Secondly household service is
substituted for private consumption when the price of G increases. We can conclude
that the adjustment of the welfare weight either magnifies or dampens the positive
income effect for the demand for G depending on which one of the spouses is getting
more say in the household the one preferring relatively more of G or the one
preferring relatively less of it.

If the relationship between the household members’ marginal utilities is such that
Ul >U}, the distribution effect magnifies the income effect as the wage of the wife
increases. Therefore, in this case the resulting demand for the household good is

higher than in the case of the unitary household model. Alternatively when U/ <U

the negative distribution effect dampens the income effect and therefore the resulting
demand for the household good is lower than in the case of unitary household model.
With identical preferences the distribution effect is zero, and we get the familiar result
from the unitary model where the wage effect is positive if income effect dominates
the negative substitution effects. In this case less domestic good is demanded and the
desired amount is produced by using less female time.

As noted earlier both the full price of the household good and the decision power
in the household adjust as wages change. Therefore, the resulting time allocation
regime may differ from that implied by comparative advantage alone. If the welfare
weight, 0, shifts in favour of the individual preferring more G the cut in demand for G
due to higher price is smaller than it would be in the case of unitary model. Since
more of the household good is demanded, the demand for the inputs used in the
production process is higher as well. The key question is that does the adjustment of
decision power in the household distort the time allocation structure based on
comparative advantages? Is there more or less specialisation into different chores?
These questions are adhered in the next section where more structure into the model at

hand is introduced.
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4. The example of Cobb-Douglas household

In order to get tractable results on how the joint consumption and the optimal time
— market good — mix of the household good responses to changes in individual wages
in corner solutions some structure into the model at hand has to be added. Here the
household utility is formulated as spouses having Cobb-Douglas preferences with
differing tastes towards private consumption versus the joint consumption of the good
produced in the household. The household resource allocation problem is solved in
two stages as in the previous section where the general version of the model was
analysed. In the first stage the cost minimization problem is solved for the time -
market good -mix that minimizes the income forgone (wf H' +w"H" + pxg) in
order to attain desired level of household service G . After this household
consumption allocation problem is solved in stage two. The stage one cost
minimization problem is solved with respect to constant returns to scale technology of

the form:
G=(ar) (@) arxr ) @7)

Where, the inputs in production of the household good are specified as in the general

version of the model at hand.
4.1 Time allocation problem

The solution process for the household time allocation problem goes exactly along
the lines presented in the section three of this study where the general version of the
model was analysed. The solution process is replicated here since the explicit forms
for the cost functions and the optimum conditions for each possible household time
allocation regime are needed.

The household time allocation problem is now solved from the following:
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Min w/H” + w"H" + px*
H H™ x%

s.t.

(,u': +a'H' )Vp(,um +amH"’)V(lip)(atgx"”)liv 2G (28)
H’ >0

H" >0

1=H' +L,i=f,m

Individual time available for household and market work is normalized to one as in
the general version of the model considered in the previous section of this essay.

Lagrangian function for the household problem in (28) is:

L=w/H" +w"H" + px*

29
A’ v a0 (v am Y e ) ] @)
The Kuhn-Tucker conditions are:
a—Lf. =w/ —/lvp(,uf +afo)Vp71(y'” +a”’H'”)V(lfp)(agxg)lfvaf >0
OH" (30)
H' >0, Hfa—L:o
oH/
6Lm =w" —iv(l—p)(,uf +afH/)Vp<,u’” +a"’H"’)V(H)H (a"”xg )Ha'" >0
0 31
a0, H" 2L _g
oH"
S—i =p —A(l —v)(yf + afo)Vp(u’" +a"H" )v(l_p)<agxg )_Vag =0 (32)
X
o = ( 4 +afo)Vp(,um —ka”’H”’)v(]_p)(agxg )]_V -G<0
oA (33)
A2>0, AG—L =0
oA
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It is seen that setting A=0 would violate condition (32). Therefore we have A>0 and

O0L/0A=0 by complementary slackness. Solve A from (32) to get:

1= pla®x*)”
(uf +a’H' )Vp (/1'" +a"H" )V(lfp)(l —V)at

Insert this into (30) and (31) and rewrite the first order conditions as:

w! > Y 4 - X
pl—v ,u"+a’Hf
H' >0, Hfa—L_o
oH/

g

14 X
m 1— m
w pl—V( p)a u)71+an1Hm

Since 0L/0A=0 the condition (33) has to be satisfied as an equality.

G= (yf +a’H' )Vp (/f” -i-a"’H"’)V(lip)(agx‘g )H

(34)

(307)

@31

(33%)

We have four cases to consider depending on whether the constraints for the

individual time inputs H' are binding or not.

Casel: H/ =0 and H" =0

In case I time allocation regime both spouses specialize into market work and

household services are bought from the market. Thus we have H'=0, i=f,m, and by

complementary slackness this implies that L/@H>0, i=f,m. Therefore the optimal

solution for this time allocation regime has to satisfy the following conditions:
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/ rx
w’ > —
PP
m V m xg
w >p7(l—p)a — (35
l-v u”

G =) )" )

Solve the last equation in condition (35) for x® to get:

1

P P R P (36)

By inserting x® into the two first conditions the optimum conditions for the case I time

allocation regime can be written as follows:

w7 >t G ! Y
-V
(37

Both household members specialize into market work when their market wage
exceeds their shadow wages in household production. Solve the above two conditions

for G to get:

o (W]w (ag)w [HJI_V ('uf )Vm(],v)(,um )V(I*P)
a’ p vp

(38)
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It is seen that the case I is possible when the desired level for household good G is
low enough; individual wages are high and individual productivities in the household
work are low; market price for x® is low and the productivity of x® is high; and the
values of the parameters p' and p™, describing the stock of consumer durables the
household members have brought into this household, are high.

Since H™=0 and H™=0 the cost function for the case I time allocation regime is

found from the following:

! -vp —v(1-p)

(@) = px =L (! Jov (u ) (39)

ag

It is immediately seen that in the case where both spousal time inputs are zero the
household technology is not of constant returns to scale even if it was specified to be
so for the case where all inputs are used in positive amounts. This implies that the full
price of the household service depends on the level of the household service and it is
therefore endogenous to the household. As a result of this the adjustment of the
decision power will possibly affect the optimal household time allocation regime

besides the adjustments in the optimal consumption bundle.

CaselIl: H/ >0and H" =0

Consider next the case where the wife divides her time between household and
market work and the husband specializes into market work. Thus we have H>0 and
H™=0 these imply by complementary slackness that L/H'= 0 and 6L/@H™>0. The

optimal solution for this case has to satisfy the following conditions:

g

w' =p v pa’ X
1-v u' +a’H'
g
w" > pL(l —p)a'" x (40)
l-v u”

G = (ﬂf va'H' )VP (ﬂm )V(I*P>(agxg )I*V
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In order the wife to allocate her time both in market and household work her market
wage has to be equal with her shadow wage for household work. Solve the last

condition for x® and insert the result into the two first conditions to get:

w' ZLLpafGﬁ( s +afo)-%-l(ﬂm)-%f)

a® 1-v
(41)
LIPS P v(i-p)
w" >£g—v (1-pla"G™ (y/ +a/Hf) [ (y”’) [
af®l-v
Next solve these conditions for G:
Wf o at o 1-v l"’( ! frrf )vp+(]—v)( )v(l—p)
G=|— — — T +a’H "
a’ p ( vp ] g g
(42)

2] 5] e
p

v(l-p)

By combining these we get the following optimum condition for the case II household

time allocation regime:

a

(W;J () a7 < [WJ o) ) (43)

It is seen that the case II is possible when the implicit price of the female household
member’s time in the production of household service is lower than that for the male

household member. This condition can be solved for the female household member’s

intermediate product in household production A/ = u’ +a’ H” as:

A< (WMIWZ] [P] L (44)
a" \ a 1-p
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Thus the case II is possible when H'is low enough; male household member’s wage
w" is high and his productivity in the household work a™ is low; female household
member’s wage w' is low and her productivity in household work a is high; female
household member’s time input in the production process is relatively more important
than that for her husband, implying high p; and when the value of the parameter p",
describing the stock of consumer durables the husband has brought into this
household, is high.

Since the husband’s time input equals zero for this regime, the relevant cost
function is obtained by solving H’as a function of G from the optimum conditions
for this time allocation regime and inserting the result together with x® into the

formulation for the cost function for the case II. Thus, we have:

C(G)U =w/H' + px*

vp 1-v
— T \vo(i-v) _vli-p) vp+(1-v
= GVP+(1V)[M}f] <#m) vp+(1v)(ij pH{i-v) X (45)
a a
(1-v) _w |

vp Ywlv)  (vp Yol | ow!

= 4| = -
[1 —v 1-v a

Since the level of husband’s time input in the production of the household service is
fixed to zero and since the female time input cannot be increased above total time
available, the household technology implies decreasing returns to scale. In this case
the full price of the good produced in the household is endogenous to the household as
in the previous case considered.

Note that a special case of the time allocation regime considered here is that of
full specialisation where the wife allocates all the time available into household while
the husband allocates all the time available into market work. For this case the cost

function is the following:
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C(G)" =w’ + px*
(46)

D G e

CaseIll: H =0 and H" >0

Consider the case where the wife specializes into market work while the husband
allocates his time between household and market work. This implies that H=0 and
H™>0 and by complementary slackness that dL/GH™> 0 and &L/GH™=0. Thus, the

optimal solution for this case has to satisfy:

i r X
w! > p——mnpa’ —
Pl_ pa o
w" = p——(1-pa” x (47)
l-v u"+a"H"
v (1-

Symmetrically with the case II here the husband’s market wage has to equal his
shadow wage for household work in order him to allocate his time between market
and household work. Solve the last condition for x® and insert the result into the two

first conditions to get:

(48)

v(i-p)

Lo _v(i=p)
(Bl i

Solve the conditions in (48) for G to get:
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(49)

By combining these we get the following optimum condition for the case III

household time allocation regime:

m v ) 1-v
(wm j (1 _ p)f(l—v)(’um Ta"H" )(l—v) < (W/j (p)—(l—v)(uf)(l—v) (50)

a

The implicit price for the husband’s time input has to be lower than that for his wife in
order only him to allocate time into household work. This relationship can be

simplified further by solving it for the husband’s intermediate product in household

production H" = u"+a"H":

L
a a p

From this we see that the case where the wife specializes into market work is possible

only if H" is low enough; the wife’s market wage w' is high and her productivity in
the household work a" is low; the husband’s market wage w" is low and his
productivity in household work a™ is high; husband’s time input in the production
process for household service is relatively more important than that for his wife,
implying low p; and the value of the parameter p" , describing the stock of consumer
durables the wife has brought into this household, is high.

The cost function for the case III is obtained by solving H™ as a function of G
from the optimum conditions for this time allocation regime and inserting the result
together with x® into the formulation for the cost function for the case III. Thus, we

have:
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C(G)" =w"H™ + px* =

v(l—p) 1-v
1 —— 5
—_— m Ay (1-p(1-v) A\ VP v(l-p H(1-v
Gv(l-ﬂ)“f(]—‘/)(z)mj ’ (qu) V(l—p)+(1—v)(ai] (-rhd ) X (52)
() _vl-p)
1—-v v(1-p)}+(1-v) N 1—-v v(l-p)+(1-v) w™ m
vii-p) v(i=p) a "

The wife’s time input in production of the household service is fixed to zero as long
as the input prices satisfy the optimum conditions for this time allocation regime. The
household technology implies decreasing returns to scale due to the limitations in the
input usage. Further, as in the two previous cases the full price for the household
service is endogenous to the household and therefore depends on the decision power
in the household.

The special case of this time allocation regime is the case of full specialisation
where the wife allocates all the time available into market work while the husband
allocates all the time available into household work. In this case the cost function is

the following:

C(G)™ =w" + px*

() = 53
=w" +%G1—1v (u./‘)*ﬁ(ﬂm +a'”)’ (0) 53)
a

CaselV: H/ >0 and H" >0
Consider finally the interior solution to the household time allocation problem.

Now we have H™>0 and H™>0 and therefore OL/0H=0 and OL/GH™=0 by

complementary slackness. The optimal solution for this case has to satisfy:
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; v ; x#

w’ =
Pz, P W +a H
v x¢
w'=p—=-~(1-pla" —— 54
pl_v( p) um +a"1Hrn ( )

G= (,uf +a'H /)VP (,u'" +a"H" )V(lip)(argxg )H
Solve the last condition for x® and insert the result into the two first conditions to get:

v(lf )

w = (Pj"paf(;l-]v(uf n afo)*g*l (" +a’H' )’Tp

a® J1-v
(55)
L N2 _vli=p)_
w" :(pjv(l—p)a'"G“V (,uf +afH-’) lj(,um +a'”H'") lfvp 1
a® )l1-v
Solve these for G to get:
Wf o a’ o 1-v - - - \or(1v) (o morrm Y(-p)
G=|— — —_— (/1/+afo) (,u +a"H )
a P vp
(56)
1-v 1-v 1-v
w" a® 1-v 7 v(1-p)+(1-v)
G=| — - f fo P, m mprm
U U (v(l—p)J a1 ) i)

By combining these we get the familiar condition for the interior solution into

household time allocation problem:

(ot (e

a a

In interior solution the implicit prices for the time inputs have to be equal with each

other. Further, we get:
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The wage ratio has to be equal with the technical rate of substitution in order both
household members to allocate their time between market work and household work.
Next solve H and H™ from the optimum conditions as a function of G and insert

the results together with x® into the formulation for the cost function for the case IV:

C(G)IV =w/H +w"H" + px® =

w/ Y2 v(l-p) v
G| — (pj X
a’ a” aé
( vp )lv 1 _ p *V(lfp) . (V(l _ p)]lv p %
1-v P 1-v 1-p

1— p)jV(lp)

+
VR
=
|
<b
|
3
N\
<
p— |
|
<

a (59)

It is immediately seen that the technology implies constant returns to scale in interior
solution into household time allocation problem. As a result of this the full price of
the household service is independent of the level of the household service in interior
solution.

The full price of the household service in each possible time allocation regime can
be obtained from the relevant cost function by taking the derivative of the cost
function with respect to G. For the corner solutions the full price of the household
service depends on the level of G and is thus endogenous to the household. Further,
the optimum conditions for each time allocation regime depend on the welfare weight
0, determining the decision power in the household. Therefore the adjustment of the
decision power in the household will affect the optimum conditions for the time

allocation regimes. It may cause the household to move from one regime to another
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earlier or later than implied by the wage change alone. I will analyse this possibility
after having solved the optimal consumption allocations and the adjustment of the
household optimal consumption bundle for each possible household time allocation

regime.
4.2 Consumption allocation

After having solved relevant cost functions for each time allocation regime we are
ready to consider the household consumption allocation problem. With Cobb-Douglas
preferences the household consumption allocation problem is solved from the

following:

Max Q = Olainx’ +(1-a)nGf+(1-6){BInx" +(1- B)In G}

s.t (60)
x +x"+C(G)=w! +w" =Y

The household budget constraint is presented as full budget constraint where
w’/ +w" =Y is the household potential income.” That is, Y is the income that would
occur if both household members allocate all thegme available into market work. The
prices of the market goods consumed privately are normalized to one as in the general
version of the model at hand considered earlier. C(G) represents the minimized cost of
producing the desired level of household services G. The applicability of the
household production theory requires separability of consumption and production in
the household. Therefore an important feature of the form assumed here for individual
preferences is that the preferences are additively separable in private consumption
versus joint consumption of the domestic good. Lagrangian for the household

consumption allocation problem is:

L ,x" x%.y)=0lalnx’ +(1-a)nG}+(1-0)BInx" +(1- B)n G|

+7/( I —xf—x"’—C(G)) 61

® For the derivation of the household full budget constraint see equation (3) in the page 10.
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The first order conditions are:

oL by
6xf xf
81;:(1—3)ﬂ_y:0
X X

oL _0(-a)+(1-0)1-8) oCG) _
oG G T

Solve (64) for y and insert the result into (62) and (63) to get:

6 0(1-a)+(1-6)1-p)

>
x ;G
oG

(1-0)8 _0(l-a)+(1-0)1-p)
X 0@
oG

x4+ x"+C(G)=w! +w"

0

(62)

(63)

(64)

(65)

(627)

(63°)

(657)

Each possible time allocation regime can be analysed separately by inserting the cost

functions C(G)™ derived in stage one cost minimization problem into the optimum

conditions for the household consumption allocation problem.

Next the optimal consumptions are derived for each time allocation regime. After

this the responses of the household optimal consumption bundle with respect to
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changes in female household member’s wage and the decision power in the household

are analysed.

Casel: H' =0 and H" =0

Insert first the cost function derived for the case I time allocation regime into the
optimum conditions for the consumption allocation problem. The optimal demands
for the case where spouses allocate all the time available into market work are found

to be the following:

o Oa ; .
_Ha+(1—9)ﬁ+{9(1—a)+(1—9)(1—ﬂ)}(1_v)(w o) (66)
o (1-6)p (o7 + ) )

T Oa+(1-0)+ {0l —a)+r(1-0)1-p)1-v)

s

ol ",
906+(1—9)ﬁ+{9(1—a)+(1_9)(1_ﬁ)}(1_v)

~(1-v)
o o[ 2) ey

(68)

Conditional demand for the market goods x® can be obtained by Shepard’s lemma

from the relevant cost function as 8C(G)"Y/dp. Insert G into the result to get x%":

X

oo to0-a)r(-0)1-p)1-v) 7))
_‘90‘+(1—9)ﬂ+{9(1—a)+(1—9)(1—ﬁ)}(1—v)(w ) %9

Remember that for this case H' =0, i = f,m implies that individual labour supplies

are L' =1, i=f,m.
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CaseIl: H/ >0and H" =0

By using the relevant cost function for the case II time allocation regime the

optimal demands for the case II time allocation regime are found to be the following:

. Oa “
o (-0)p ol —a) < (1-0)i- o + () 00
(W’ +w" +Z:;lufj
v (1-0)8 y
Oa +(1-0) f{9(1—a)+(1—9)(1—ﬁ)}{vp+(1—v)} o
(wf +w" +:j,ufJ

(000 —)+ (1-0)1 - p)lvp+ (1) T*“”X -
Oa+(1-0)B+{0(1-a)+(1-0)1-B)vp+(1-v)}

(1) v e=v))

P ~(1-v) Lf —VP( ; )v(l—p) vp vp+(1—v) N vp “vp+(i—v)
at a’ H 1-v 1-v

Conditional demands for x¢ and H used in the production of G can be obtained by

1

Shepard’s lemma from 8C(G)"/dp and aC(G)"/ow" respectively. By inserting the
optimal consumption for G for the case II into the results we get the optimal levels

- P
for x* and H'.
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o 0(-a)+ (1-0)1- )1 —v) )
Oa+(1-0)B+{0(1-a)+(1-0)1-B){p+(1-v)}

! (73)
(Wf - +%uf (p)"
H = 00 -a)+(1-0)1-B)vp )
0o +(1-0)p + 1001 a)+(1-0)1- B)Hvp +(1-v)} .

f f

[Wf R )(Wf yo

Note that for the household time allocation regime II the individual labour supplies
are found from L™ =land L”" =1-H'".

For the case of full specialization where the wife allocates all the time available
into household work while the husband allocates all the time available into market

work we get the following demands:

f* O m

" Ga+(1-0)p+ 0(-a)+(-0Y1-p1-v) " (79)
o (1-6)p "
© T ar(-0)p+0l-a)i-oNi-pi-v) " 76)
*{ {o(-a)+(1-0)1-p)i1-v) } §
o +(1-0)B +{0(1—a)+(-0)1-p)1-v) o

(1)
(2] Py o)

The conditional demands for the inputs H’" and x¢" in the case of full specialization

are found to be:

H' =1 (78)
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¢ = 0(-a)+(1-0)1-p)i1-v) L
Y e+ (1-0)p+ 00— a)+ (1-0)Y1- Bi-v) p( ) (79)

Caselll: H/ =0 and H" >0

By using the relevant cost function for the case III time allocation regime the

optimal demands for this case are found to be the following:

I Oa y
COa+(1-0)B+10(1-a)+(1-0)1-B)v(1-p)+([1-v)} )
[wf +w" + 2}: u”’}
o (1-6)p o
Oc+(1-0)8 +10(1- )+ (1-0)1 = B)iv(1 - p)+ (1-v);
e (81)
[wf +w" + o ,u'"]

[ e o)) rwv)x
( 1 =]

~(1-v) ‘ m —v(1-p) (82)
(&) (i)
a a

v o(iep) T Wl=p k(=)
(v(l— p)JV(lpHIV) . V(1= p))v=pki-)
1-v I-v

Conditional demands for x® and H™ can again be obtained by Shepard’s lemma from

0C(G)"/op and 6C(G)"/ow™ respectively. By inserting the optimal consumption of
G’ for the case II time allocation regime into these we get the optimal consumptions

of x&" and H™,
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Note that for the household time allocation regime III the individual labour supplies
are found from L'" =1 and L™ =1-H"".

For the case of full specialization where the wife allocates all the time available
into market work while the husband allocates all the time available into household

work the optimal demands are found to be the following:

o+ (1-0)p+ l-a)+ (1-0Xi-p)i-v)" (83)
w (1-0)p ,
RPN (7 e (R A (R () (R (86)
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Oa+(1-0)B+{0(1-a)+(1-0)1-B)1-V) &)

~(1-v)
2] i e
a

The conditional demands for the inputs ™ and x*" in the case of full specialization

are found to be:

H"™ =1 (88)
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CaselV: H/ >0 and H" >0
By using the relevant cost function for the case IV time allocation regime the

optimal demands for the interior solution to the household time allocation problem are

found to be the following:

, . ro m
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Conditional demands for x& H" and H™ used in the production of can be obtained by
Shepard’s lemma from 6C(G)"/dp, 8C(G)"V/ow' and 8C(G)"V/ow™ respectively. By
inserting the optimal consumption of G for the case IV into these we get the optimal

levels of x¢*, H™ and H™".
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For the interior solution the individual labour supplies are found from
L"=1-H",i=f,m.

In this section the optimum conditions and optimal consumption bundles for each
time allocation regime were derived for the collective household model with
household production. Now it is possible to analyse how exogenous changes in the
female wage and in the decision power in the household affect household optimal

consumption bundle and household optimal time allocation regime.
4.3 Adjustment of the household optimal consumption bundle

Since the welfare weight determining the decision power in the household adjusts
as the individual wages change, there is besides the standard income and substitution
effects a distribution effect that tells how the composition of the household optimal
consumption bundle changes with respect to changes in the decision power in the
household. Further, besides the changes in the household optimal consumption bundle
the optimal time — market good — mix of the good produced in the household changes
as well. And finally the changes in individual earnings and decision power in the

household can induce shifts in the household optimal time allocation regime.
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In what follows I consider first the responses of the household optimal
consumption bundle with respect to increase in the female household member’s wage.
After this the adjustment of the optimal time — market good — mix of the good
produced in the household is considered. Possible shifts induced in the household
optimal time allocation regime by the increase in the female household member’s
wage and her decision power in the household are considered separately in the section

4.4. of this paper.

Casel: H/ =0 and H" =0

Consider first the response of the wife’s private consumption with respect to

increases in her wage in the case where both spouses allocate all the time available

into market work.

f*
ox — o
ow’
+%<wf +w'")>< (96)

[a+ Qa(ﬁ—a)v }>0
Oa+(1-0)B+{0(1-a)+(1-60)1-p)j1-v)|<

The total effect is a sum of an income effect and a distribution effect. The distribution
effect describes the adjustment of the household optimal consumption bundle as the
decision power in the household changes. The distribution effect is presented by the
term in the square brackets. The distribution effect consists of two parts and it can be
either positive or negative depending on how the household members value private
consumption versus joint consumption of the domestic good. The first term in the
square brackets describes the direct increase in the wife’s private consumption as her
say in the household increases. The second term in the square brackets describes the
trade-off between the wife’s private consumption and the joint consumption of the
household public good as the wife’s say in the household increases. It is seen that the

wife’s private demand is guaranteed to increase as a result of a rise in her wage if and
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only ifa < . This means that there is substitution away from the joint consumption
of the household public good if the husband does not value the joint consumption of
the household public good too much relative to his wife. This is the case if the
husband’s marginal utility from his private consumption is larger than that for his
wife. The structure of the distribution effect found here with CD-preferences is
exactly the same as in the general version of the model considered in the section three
(see, the equation (23) on the page 63). In the general version of the model, the
distribution effect was a sum of three components two of which are summarized by
the first term in the square brackets in (96) representing the direct distribution effect
for the special case of CD-preferences considered here. The third term in the general
version describes the trade-off between private and joint consumption of the
household good as in the current example with CD-preferences.

The response of the husband’s private consumption with respect to the increase in

the wife’s wage is found to be the following:

+ ﬂ (wf +w" )x 97)

s (1-0)p(B-ay >
{ S ) +{0(l—a)+(l—9)(1—ﬁ)}(1—v)}<0

The total effect is a sum of an income effect and a distribution effect. The distribution
effect is presented in the square brackets and it consists of two parts. The first term in
the square brackets describes direct substitution away from the husband’s private
consumption as the decision power of the wife increases. The second term in the
square brackets describes the trade-off between the husband’s private consumption
and the joint consumption of the household public good. The distribution effect is
negative in the case of identical preferences or if the wife values relatively more her

private consumption than the joint consumption of the household good, i.e. ifa > .

In this case the effect of the increase in the wife’s wage to the husband’s private
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consumption is negative, if the negative distribution effect outweighs the positive
income effect.

In order to see how the optimal demand and the optimal time — market good -
mix for the good produced in the household varies with changes in female wage,
decompose the total effect on the demand for G into partial effects by using the
derivatives of the components of G with respect to w’. By (27) the optimal joint

demand for the household good can be found from:
G- (H,* )vp (ﬁm*)v(l—p)(agxg* )H _

By differentiating the above with respect to female wage we get:
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In the time allocation regime I both household members specialise into market work.
Therefore, H' =0 and H™=0, and these imply that H' = u’ and H" = u™. The
response of the optimal time — market good- mix of the household good with respect

to change in w' is now found from the following:
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The total effect is again the sum of an income effect and a distribution effect. The first
term in the square brackets describes how the demand for x® increases due to the
increase in the demand for G as the household income increases. This income effect is
always positive (assuming that G is a normal good). The more important x* is (i.e.
small v) the more positive is the income effect and the more market goods x® are
needed in order to have more joint consumption in the household.

The second term describes the distribution effect. This can be either positive or
negative depending on the relationship between individual preferences. In the case of
identical preferences (a=f) the distribution effect is zero and there is only the positive
income effect. Thus, demand for G rises when household income increases. In the
case of differing preferences the distribution effect can be either positive or negative.
If the female household member values relatively more her own private consumption
than her husband, i.e. if a>P the distribution effect is negative and it dampens or
outweighs the positive income effect of the rise in household income. This means that,
the rise in the wife’s decision power in the household implies lower joint demand for
the domestic good G. Thus less market services are demanded compared to the case of
identical preferences. Finally, if the female household member values her own private
consumption relatively less than her husband, i.e. if a<p the distribution effect is
positive and it magnifies the positive income effect. More market services are needed
in order to get more joint consumption in the household compared to the case with
identical preferences.

The total effect of the female household member’s wage increase on housechold

demands is always a sum of an income effect and a distribution effect. In the corner
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solutions to the household time allocation problem the distribution effect for private
demands always consists of two parts. The first part of the distribution effect
describes the direct distribution towards the private consumption of the individual
whose decision power in the household increases. The second part of the distribution
effect describes the trade-off between private consumptions and joint consumption of
the household good. The total distribution effect can thus be either positive or
negative depending on how the household members value the joint consumption of
the domestic good relative to each other. As a result of this the distribution effect
either magnifies or dampens the positive income effect for private consumptions in
the corner solutions to the household time allocation problem.

In order to economize in space and to avoid repetition only the responses of the
optimal time — market good — mix for the household good G are analysed for the two
other possible time allocation regimes representing corner solution to the household

time allocation problem.
Casell: H/ >0 and H" =0

Since the husband allocates all the time available into market work in the time
allocation regime II we have H" = u™ for this case. Therefore, when the female

wage increases the change in the demand and optimal time — market good — mix for

the household good are found from the following:
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Now there are three effects due to the rise in female wage. The first effect is the

positive income effect, for more x* and H "™ as the demand for G increases due to the
rise in the household income. The second effect describes substitution away from the
use of now relatively more expensive female time input in the production of the
household service G. High p means that the female time input in production of G is
not easily substituted with the male time input and the parameter v reflects the relative
time intensiveness of the production process for G. The high values of these
parameters imply that 7/ is high. Therefore, when female wage increases there has to
be larger cut in her home time A’/ than in the case where the female time input
component is not so important in the production process compared to market goods
used as inputs (i.e. when p and v are small). As a result of the increase in the wife’s
wage the household service will be produced less time intensively.

The third term in the square brackets is again the distribution effect, which can be
either negative or positive depending on how the household members value the
domestic good relative to each other, as in the previous case. In the case of identical
preferences the distribution effect for joint consumption is always zero. In this case
the change in demand depends only on the usual income and substitution effects.
While in the case where the wife values relatively more her own private consumption
(a>P) the distribution effect is negative and it dampens the positive income effect for
the joint consumption of the household good. Therefore less female time and market

goods are needed in the household production process compared to the case with
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identical preferences. Finally, in the case where the wife values relatively more the
joint consumption of the household good (a<p) the distribution effect is positive and it
magnifies the positive income effect for the joint consumption of the domestic good.
As a result of this more female time and market goods are needed compared to the
case of identical preferences.

The sign of the distribution effect depends on how the spouses’ value their private
consumption versus the joint consumption of the household good. However, the
magnitude of the distribution effect depends on the substitutability of the inputs in the
household production process. The more important the input in question is the larger
is the distribution effect. For the household time allocation regime II the distribution
effect is actually sum of the distribution effect for the use of the female time input and
the distribution effect for the use of market goods in the production process. The

weight given for female time input is vpv(l—p) which is growing in p when
1 L 1 o .
pE 0’5 and decreasing in p when p € 5,1 . Thus, when female time is not easily

substituted with the male time in household production the larger are shifts in the use
of H/ implied by shifts in decision power. With respect to v the distribution effect
for the use of female time input is growing in v over the whole domain of v, i.e. the
more important the time component is compared to the market good component the
larger is the distribution effect.

The weight given for the market goods is (l—v)v(l— p). This is growing in v
when v e [0, ;), i.e. when the market good component is relatively more important
than the time component, the larger are the shifts in the use of x® induced by the
change in decision power. Whenv e(;,lj, the weight given to market goods is

decreasing in v. The distribution effect for the use of market goods is decreasing with
p, i.e. the more important the female time component is the less the change in the
decision power affects the use of market goods in the production process. The
conclusion is that the more important is the input in question, the larger is the

distribution effect resulting from the change in the decision power in the household.
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For the case of full specialization where the wife allocates all the time available
into market work while the husband allocates all the time available into market work
there is only the distribution effect since in this case the household income is

independent of the female wage.
Caselll: H/ =0 and H" >0

Since the wife allocates all the time available into market work in the time
allocation regime III we have H' =’ for this case. Therefore, when female wage

increases the change in demand for the domestic good and the change in the optimal

time — market good - mix in the production process are found from the following:
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The total effect is again the sum of a positive income effect and a distribution effect.
There are positive income effects both for the use of husband’s time and for the use of
market goods in the production process of G. The weight for these depends on the
technology parameters. The income effect for the use of market goods x is decreasing
in v, i.e. the more important the time component is, the smaller is the income effect

for the use of x® induced by the rise in household income. The income effect for the
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use of the male time component is increasing in v and decreasing in p. Thus, the more
important the time component is in the production process, the larger is the income
effect for the use of the husband’s time due to the income rise. But if the male time
input is easily substituted with the female time in the production process (i.e. large p)
the smaller is the positive income effect for the husband’s time use in the production
process.

As before, the distribution effect is a sum of two components. Both of these are
zero in the case of identical preferences. In this case the responses of the joint
consumption in the household with respect to changes in wages depend only on the
income effect. Whereas if the wife values her private consumption relatively more

than her husband that is, if o > f, the distribution effect is negative. In this case the

negative distribution effect dampens the positive income effect and less domestic

good is demanded compared to the case of identical preferences. And if o < f3,

implying that the wife values the joint consumption of the household good relatively
more than her husband, the distribution effect magnifies the positive income effect

and more household good is demanded compared to the case where a=pf.

Therefore, more market goods and husband’s time are needed for the production of
the household good. From the previous section we know that the magnitude of the
distribution effect depends on the substitutability of the inputs in the household
production process. The more important the input in question is in the household
production process, the larger is the distribution effect for the use of that input.

For the case of full specialization where the wife allocates all the time available
into market work while the husband allocates all the time available into household
work the joint demand for the domestic good adjusts as follows as the female wage

increases:
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CaselV: H' >0 and H" >0

(102)

In the interior solution to the household time allocation problem the responses of

the private demands with respect to the wife’s wage increase are found to be:
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(103)

(104)

The total effect is again a sum of an income effect and a distribution effect. In interior

solution with CD-preferences the distribution effect is seen to consist only of the

direct distribution effect. The direct distribution effect describes the distribution

towards the private consumption of the individual whose decision power in the

household increases. Therefore, it is immediately seen that in the interior solution the

increase in the wife’s decision power in the household always increases her private

consumption. While the husband’s private consumption decreases if the negative

distribution effect outweighs the positive income effect.

In interior solution both spousal time inputs are used in positive amounts and the

total change of the demand for the domestic good with respect to increase in female

household member’s wage is found from:
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/is seen to be a sum of four

The total change of G* with respect to increase in w-
effects as in the general version of the model considered in the section three of this
study (see, the equation (26) on the page 67). First there are positive income effects
for the use of male time input as well as for the use of market goods in the production
of the household good G. The weight for the husband’s time input is v(1-p) which is
increasing in v and decreasing in p. For the market good component the weight is

(1-v) which is decreasing in v. Secondly there is substitution away from the use of
now relatively more expensive female time input in the production of G. This effect is
the more negative the higher is vp. Interpretation for this is that the more important
the female household member’s time input is in the production process for the
household good the higher is the level of it, and thus the more it has be reduced due to
the price increase. Finally the distribution effect tells how the demand for the
household good adjusts as the say of the female household member increases. As
before this effect is zero in the case of identical preferences and as a consequence the
results depend on the usual income and substitution effects. While in the case where
a < B the distribution effect is positive and magnifies the income effect for the use of
market goods and male time in household production, while it dampens the negative

substitution effect for the use of female time. In this case the female household
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member’s labour supply does not increase as much as in the case where the
interdependence of the household members’ behaviour in not taken into consideration.

When « > f, the wife values the joint consumption of the domestic good
relatively less than her husband. In this case the distribution effect is negative and
dampens the positive income effect for joint consumption in the household and
magnifies the substitution away from the use of female time in the production process.
In this case the female household member’s home time decreases more and her labour
supply increases more than in the case where the interdependence of houschold
members’ behaviour is not considered.

Note that since all the inputs are used in positive amounts in the interior solution
the technology is constant returns to scale and therefore the magnitude of the
distribution effect on the demand for the domestic good does not depend on the
household technology as it does in the corner solutions.

The conclusion from this section is that in the interior solution the increase in the
wife’s say in the household always increases her private consumption. While the
husband’s private consumption decreases if the negative distribution effect outweighs
the positive income effect. This same result is derived in Blundel et al. (2005). But, as
we saw earlier, in the corner solutions to the household time allocation problem, the
private demands depend on how the household members value the consumption of the
domestic good relative to each other. It was shown that as a result of this it is possible
that private consumption of the individual gaining more say in the household
decreases in corner solutions. Therefore, the conclusion is that the wife’s private
consumption increases as her say in the household increases if and only if she does
not value the joint consumption of the household good too much relative to her
husband. In the corner solutions the demand for the domestic must not be too high
due to the limitations in the input usage and therefore in order to have more domestic
good it is possible that the household member gaining more say and desiring more
domestic good have to give up some of his/her private consumption.

The analysis presented in this section allows one to see the changes in the time
versus good intensiveness of household production process within each household

time allocation regime considered. However, nothing can be said about whether the
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household will move from one time allocation regime to another as a result of the
exogenous increase in the female wage and decision power in the household. This

question is analysed in the following section.
4.4 Shifts in the household optimal time allocation regime

In this section I analyse what happens to the household optimal time allocation
regime when the female household member’s wage and therefore her decision power
in the household increases. There can be shifts from one household time allocation

regime to another since the shadow prices for domestic production change.
Casel: H/ =0 and H" =0

The optimum condition for the time allocation regime where both spouses

specialize into market work was shown to be:

Wl ) )
-V
(37)
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Both household members specialize into market work when their market wage
exceeds their shadow wages for household production. Differentiate the above

conditions with respect to female wage to get:
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Where the individual shadow prices for the household time allocation regime 1 are

denoted by w*, i = f,m . By substituting % into the conditions in (106) it is seen

that the time allocation regime, where the spouses allocate all the time available into
market work and buy all household services from the market, is viable after the

increase in the wife’s wage if and only if the following conditions are satisfied:
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The result depends again on how the household members value the domestic good
relative to each other. In the case of identical preferences a = the optimum
condition for the husband is violated and he starts contributing towards domestic good
while the condition for the wife continues to hold and she allocates all the time
available into market work, as before the increase in her wage. In this case the
household moves into the time allocation regime III where only the husband
contributes towards domestic good.

When a < B the distribution effect magnifies the positive income effect and the
husband starts to contribute towards production of the household good G . This is
because the demand for the household good is too high in order the condition for the
husband’s time allocation to continue to hold. Further, if the distribution effect is

large, it is possible that optimum condition for the wife no longer holds, and the wife
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starts contributing towards the household good. The conclusion for the case where
o < B is that the husband starts to contribute while the wife may or may not to start
to contribute. Household moves either into regime III or into regime IV.

Instead ifa > f both optimality conditions continue to hold, if the distribution
effect towards the wife’s private consumption is large enough to outweigh the positive
income effect for more household services. In this case there are no regime shifts as a
result of the increase in the wife’s wage. If the distribution effect is not large enough it
is possible that the husband starts to contribute towards household production. The
conclusion is that for the case when the household initially is on the time allocation
regime I and when o >  the household either stays in the time allocation regime I or
moves into the time allocation regime III.

In general the conclusion is that the increase in the demand for domestic good
must not be too high in order the optimum conditions for the time allocation regime I

to continue to hold.

CaselIl: H/ >0and H" =0

The optimum condition for this time allocation regime was shown to be:

L v _v(-p)
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The wife allocates her time between market work and household production as long as
her market wage is equal to her shadow wage for household production. While the
husband specializes into market work as long as his market wage exceeds his shadow
wage in household production. Differentiate the above conditions with respect to

female wage to get:
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Where the individual shadow prices for the household time allocation regime II are

g 7/
denoted by w*", i= f,m. By substituting Ox and ~into the conditions in
ow’ ow’
(108) we get the following:
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It is seen that the wife continues to contribute towards household good. For the
husband the result depends on the household members’ preferences towards joint
consumption of the domestic good.

When o < S, the distribution effect magnifies the positive income effect for more
joint consumption in the household. In this case the optimum condition for the
husband’s time allocation no longer holds. The husband starts to contribute towards
household good and the household moves into time allocation regime IV where both
household members divide their time between household and market work. This is the

case as well with identical preferences where a = .
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If instead we have a > 8 the optimum condition for the husband’s time allocation

continues to hold if and only if the negative distribution effect outweighs the positive
income effect. If the distribution effect is not large enough the husband starts to
contribute to domestic production. Therefore for the case when the household is

initially on the time allocation regime II and when o > 8 the household either stays

in the time allocation regime II after the increase in the wife’s wage or moves into the
time allocation regime IV.

If before the increase in the female wage the household is in the regime of full
specialization, where the wife allocates all the time available into market work while
the husband allocates all the time available into market work, it is seen that the afier
the increase in the female wage the wife starts to supply labour in the market work
while the husband continues to allocate all the time available into market work. The
household thus moves from the regime of full specialization into the time allocation

regime II.

CaselIll: H/ =0 and H" >0

The optimum conditions for this time allocation regime were shown to be the

following:
e K T Ll C
at® )l1-v pa H
(48)
L o)
w" = [Cﬁjl‘_/v(l—p)amle (,U/> 1—[:/ (Hm) = 1

The wife allocates all the time available into market work as long as her market wage
exceeds her shadow wage for household production. While the husband divides the
time available between market work and household work as long as his market wage
is equal to his shadow wage for household production. Differentiate the above

conditions with respect to female wage to get:
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Where the individual shadow wages for the household time allocation regime III are
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0=w""%x0 < 0=0

It is seen that the husband’s time allocation does not change and he continues to
contribute towards domestic production. While the response of the wife’s time
allocation depends on how the household members value the domestic good relative
to each other. When o < 3, it is possible that the wife starts to contribute. Thus it is
possible that the household moves into the regime IV where both household members
allocate their time between market and household work. This is the case if the positive
distribution effect magnifies the positive income effect so that the resulting demand

for the domestic good, after the increase in the wife’s wage, is too high for the
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optimum condition for the wife’s time allocation to continue to hold. When o > f,
the distribution effect dampens the income effect and the optimum condition for the
wife’s time allocation continues to hold. The conclusion is that the household stays in
the time allocation regime III where only the husband contributes towards domestic

good if a > . It is seen that this is the case as well with identical preferences where

a=p0.
For the case of full specialization where the wife allocates all the time available
into market work while the husband allocates all the time available into household

work we have:
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(112)
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By inserting the values for x®and axj into (112) we get:
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It is seen that when a = f both conditions continue to hold and there are no regime
shifts. If @ < 8 then the condition for the husband’s time allocation continues to hold.

While the condition for the wife’s time allocation continues to hold unless the positive
distribution effect magnifies the positive income effect so that the resulting household
demand for the domestic good is too high. Thus the household either stays in the
regime of full specialization or moves into the time allocation regime where the wife
allocates her time between market work and household work while the husband

allocates all the time available into household work. Finally if o« > B the optimum

condition for the wife’s time allocation continues to hold. The optimum condition for
the husband’s time allocation continues to hold unless the negative distribution effect
outweighs the positive income effect. If the negative distribution effect outweighs the
positive income effect, the husband starts to allocate time into market work while still
contributing towards household production. Thus the household either stays in the

regime of full specialization or moves into the time allocation regime III.
CaselV: H/ >0 and H" >0

The optimum conditions for the interior solution to the household time allocation

problem were shown to be:

N P et O O
a _
(55)
ve v(i-p) )

o = Bt para ) )

Both household members allocate the time available between market work and
household work as long as their market wage is equal to their shadow wage for
household work. Differentiate the above conditions with respect to the wife’s wage to

get:
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Where the individual shadow wages for the household time allocation regime IV are

< .. oxt* OH'/  OH" . .
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ow’  ow ow"

denoted by w

in (114) we get the following:

(115)
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The conclusion is that both household members continue to allocate the time available
between market and household work. Thus there are no regime shifts in interior
solution to the household time allocation problem.

In the all cases considered above the household member who allocates time into
household work before the exogenous change in the wife’s wage and decision power
in the household, continues to do so after the changes as well. It was shown that it is
possible that the spouse not participating in domestic production starts to do so after
the changes in the female wage and decision power in the household. Thus, the wife
can induce her husband to increase his home time as her decision power in the
household increases.

The results obtained in this section of the study possibly owe to the assumptions
made on household preferences and technology. The assumption that the individual
preferences are additively separable in private consumption versus joint consumption
of the domestic good was made as well in the more general version of the model in
the section three. The structure of the wage effects was seen to be the same with both

specifications. The total effect consists besides the usual income and substitution
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effects on the distribution effect that describes the adjustment of the household
consumption bundle as the decision power in the household changes. However, with
the more general version of the model analysed in the section three the responses of
the household members’ shadow prices to the changes in female wage would have
been difficult to derive. The assumption of CD-preferences and technology made in
this section makes possible the considerations of the adjustment of the household
optimal consumption bundle and time allocation regimes in detail and therefore is

worth the cost in the loss of generality.

5. Conclusions

This paper considered joint consumption of the good produced in the household
in the collective household model. The general version of the collective household
model is flexible enough to allow for simultaneous consideration of household
production, joint consumption of the domestic good and the possibility of corner
solutions.

For the model formulated in this paper the effects of exogenous changes in female
household member’s wage were considered. The change in wage is assumed to affect
the decision power in the household according to the bargaining view. Increase in the
relative share of individuals’ hourly wage out of household income implies that the
decision power of the individual in question increases. The paper shows that in the
collective model there are, besides the usual income and substitution effects a
distribution effect that describes the adjustment of the household consumption bundle
as the decision power in the household changes.

The contributions of the paper are threefold. First it was shown how the
household consumption bundle adjusts as a result of a change in the decision power in
the household when the corner solutions to the household time allocation problem are
considered. In interior solution the private consumption of the individual always
increases with the increase in his/her say in the household. This result is in accordance
with the results obtained in Blundel et al. (2005). But when the corner solutions are
taken into consideration this result no longer holds. This is because in corner solutions

private consumptions depend on the relationship between the household members’
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marginal utilities from the consumption of the household public good. As a result of
this it is possible that the private consumption of the individual gaining more say in
the household decreases. Therefore, the conclusion is that the wife’s private
consumption increases as her say in the household increases if and only if she does
not value the joint consumption of the household good too much relative to her
husband. In the corner solutions the demand for the domestic must not be too high
due to the limitations in the input usage and therefore in order to have more domestic
good it is possible that the household member gaining more say and desiring more
domestic good have to give up some of his/her private consumption.

Secondly, it was shown how the demand and time — market good — mix for the
good produced in the household responses to the changes in the decision power in the
household. The availability, substitutability, and prices of the inputs used in
production process, all have an influence to the final composition of the household
service. In the collective model, besides these, the adjustment of decision power in the
household affects as well the composition of the good produced in household. That is
on how individual time inputs are substituted with each other and with market goods
in the household production process. The distribution effect either magnifies or
dampens the positive income effect for more household goods. The sign of the
distribution effect depends on how the household members value the household good
relative to each other. If the wife values the household good relatively more compared
to her husband, then the wife’s wage increase implies that the distribution effect
magnifies the positive income effect for joint consumption of the household good. The
magnitude of the distribution effect depends on the substitutability of the inputs in the
household production process. The more important the input in question is the larger is
the adjustment required in the use of that input as the decision power in the household
changes.

Finally, it was shown that the change in the decision power in the household may
induce shifts in household optimal time allocation regime. The optimum conditions
for the time allocation regimes depend on the decision power of the household
members. The shadow prices for household work change with the increase in the
wife’s wage and adjustment of the decision power in the household. Therefore, the

change in the decision power in the household may induce the household to move
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from one time allocation regime to another earlier or later than implied by the wage
change alone.

The household production process outlined in the current paper deserves more
attention. Further work is required to gain identification results needed for empirical
work with this more realistic description of household production where the corner
solutions are possible and where the domestic good is not tradable and is jointly
consumed by the household members. This paper can be seen as spade work into
introduction of joint consumption of the good produced in the household to the
collective framework. The work is done with the general version of the collective
household model. In order to gain the identification results important for empirical
work there are two possibilities to proceed. It would be possible to try to identify the
sharing rule conditional on public consumption of the good produced in the
household. However, the possible identification results would be only partial due to
the dependence of the full price of the domestic good on household characteristics.
Alternatively it would be possible to try to estimate the general version of the
collective model directly as in Klaveren et al. (2006a,b).

Further, the results obtained here imply that there are two channels through which
the policymaker can affect household behaviour. First by affecting wages the
policymaker can affect decision power in households. Secondly by offering close
substitutes for individual time in household production or by family policy the
policymaker can affect on the substitutability of the inputs used in the household
production process. Therefore the policymaker can affect on the magnitude of the
distribution effect and through this on optimal household behaviour. Further work is
required for the analysis of the policy implications in the framework of the model
outlined in this paper. Household’s responses with respect to policy reforms depend
on the household time allocation regime. There are four different types of households
with respect to time allocation regimes in the model presented in this paper. This
framework opens possibility for interesting policy analysis. The effect of policy
reforms could be analysed with balanced government budget constraints and

heterogeneous households that differ with respect to the time allocation regime.
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Appendix:

Graphical presentation of the possible time allocation regimes

Here the possible time allocation regimes, for the household production process

outlined in the section 3.1, are considered by using as a benchmark linear technology

for household production. Assume that wages differ so that w' > w’. Assume further

i

j
—>——. This implies that

o L . wow
that implicit prices for spousal time inputs differ so that ;
a  a

the individual i has absolute advantage in market work while individual ; has

comparative advantage in household work.

Figure A1: Household time allocation.

xg

H' H"

In the Figure Al the straight line truncated at T is the household isocost line. The
isocost line consists of three parts where the cost of household production is constant.
These are the point a, the segment from a to ¢ and the segment from ¢ to e. The slope

of the segments ac and ce depend on the full price (time plus money) of the household
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good. The segment ac relates to the cheaper time input. This is person j in the

current example since it was assumed that w' > w’ .

The household optimal time allocations are found from the tangency of the
household isocost line with the isoquant representing the household technology
available in each case.

Point a in the picture describes the case where both household members are
specialised into market work and the household services are bought from the market.
Thus H'=H’ =0 and a% <::—j< ::—; i.e. the implicit prices of individual time
inputs are higher than that for the market good used as input in the production

process. If the household is at the point where H' = H’/ =0, it is stuck in there until
the prices change enough to restore equality of % with both or either one of the
a

implicit prices for individual time inputs.*

Point b describes the situation where individual i is fully specialised into market
work and individual j divides his/her time between market work and household

, . . . p W W
production. Thus H' =0 and 0 < H/ <T which implies — =—<
a

a’ a'

Further, point ¢ is the case of full specialisation where H' =0 and H’ =T while the

o T w'
relationship with the implicit prices is — <P <

a’ a® 4a

Point d describes a situation where individual j is fully specialised into

household production while individual i divides his/her time between market and

tis possible that for some household chores the household members’ time inputs are not used in the
household production process due to technological development. Technological progress can make the
price of the market substitutes for household production relatively lower compared to that of individual
time. As a result of this the time intensity of household production declines. This development is

documented by Gronau and Hammermesh (2003), and Greenwood et al. (2005).
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j i
household work. Thus we have 0> H' >T and H’ =T which implies W—j< w,,

a a

Point e describes a situation where both household members are fully specialised

into household production. This case is ruled out from the model at hand since x® is
assumed to be necessary in the production of household services and there is no non-
labour income in the model.

Interior solution into the time allocation problem implies that the implicit prices

for the spousal time inputs are equal with each other. With linear technology this
implies that Z—; = 2}—; has to hold. It can be seen that when w' > w’ then it also has to
be that a’ > a’ i.e. in order the implicit prices of the time inputs to be equal with each
other, it has to be that the more expensive input, in terms of market wage, is used
more efficiently and this implies higher productivity parameter for that input. If the
wage rates are equal then the productivities have to be equal as well. With the terms
of the previous picture we would have straight line from point a into point e. Linear
technology implies perfect substitutability of spousal time inputs. In reality it is

possible that the substitutability of spousal time inputs is less than perfect for some

household chores.
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Social Norms and Female Labour Supply

Abstract

Both unitary and bargaining household models predict that due to the increase in female
wages the female household member’s share of the household work should decline. However,
according to the time use studies this has not happened. Traditional gender roles seem to be
persistent in many Western societies despite the fact that female participation in the labour
market has increased considerably. I argue here that it is possible that social norms and customs
of the society in question have their effect on female time allocation decisions. This paper
analyses the effect of social norm for traditional gender roles on the female household member’s
time allocation decisions in the collective household model. It is shown that the response of
the female household member’s time allocation with respect to strengthening norm for tradition
depends on the household members’ social preferences and on the decision power in the household.
The paper analyses as well the policy implications in the presence of norm for tradition in the
context of the collective household model. It is shown that family policy can, depending on the

policy measure, either reinforce or mitigate the effect of tradition on female labour supply.

1. Introduction

Both unitary and bargaining household models predict that due to the increase
in female wages the female household member’s share of the household work should
decline. However, according to the time use studies this has not happened. Tra-
ditional gender roles seem to be persistent in many Western societies despite the
fact that female participation in the labour market has increased considerably. Ac-
cording to time use studies European women do two thirds of all household work
and mothers are mainly responsible for child care (Eurostat, 2004). Further, in
Finland the wife does nearly two thirds of all household work even in two earner
households (Piekkola&Ruuskanen, 2006 and Takala, 2005). I argue here that it is
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possible that social norms and customs of the society in question have their effect
on female time allocation decisions. Thus, if there is a social norm towards tra-
ditional division of labour in households the resulting household time allocations
differ from that predicted by the theory.

The female labour supply is studied here in the context where spouses may
hold different view on the role of women in the society. The general version of
the collective household model is extended to allow for social preferences on the
division of labour in households. The study analyses as well how family policy of
the society in question may either reinforce or mitigate the effect of tradition on

female labour supply.
Related literature

Economic incentives imply material rewards whereas social norms imply social
rewards or punishments. Social norms are shared by the members of the society
and are sustained by their approval or disapproval. Violating a norm can involve,
for example, the loss of reputation within society and self punishment trough the
feelings of quilt and shame. According to Elster (1989), to accept a social norm
as a motivational mechanism is not to deny the importance of rational choice.
Individual actions can be thought to be influenced both by rationality and social
norms. Surveys for the implications of social preferences for economic analysis can
be found from Brennan&Pettit (2005), Fehr&Fishbacher (2002), Becker&Murphy
(2000), Weiss&Fershtman (1998), Lindbeck (1997) and Elster (1989).

There is now a growing new empirical literature on the relationship between
social norms and individual time allocation decisions. Burda et al. (2006) study
the distribution of total work (market work and household work) in the US and
EU. The results show that gender differences in total work within a country are
smaller than variation across countries and time. The European norm is to perform
a larger share of total work on weekdays than on weekends so that weekends are
free for personal care and leisure. The American norm is to mix work and non-work
time more between weekdays and weekends. Americans work more in market, in
total and at unusual times of the day and on weekends than Europeans. Burda
et al. (2007) further analyse the fact that while there are substantial differences

in total work across countries there is essentially no difference by gender in total
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work. Men work more in the market, women work more in the household, and
these balance out. The authors formulate a model where the coordination device
that equalizes total work across agents is social norm for leisure. Fernadez&Fogli
(2005) and Fernandez (2007) examine the work and fertility behaviour of women
born in the US, but whose parents were born elsewhere. The authors use female
labour force participation and total fertility rates from the country of ancestry as
cultural proxies. These variables should capture the beliefs commonly held about
the role of women in society from where the parents come from. It is shown that
these cultural proxies have positive and significant explanatory power for individual
work and fertility outcomes. The effect of these cultural proxies is amplified the
greater is the tendency for ethnic groups to cluster in the same neighbourhoods.
Maurin&Moschion (2006) show with French data for the years between 1990 and
2001 that a mother’s decision to participate in the labour market is correlated with
those of the other mothers living in the same neighbourhood.

Social norms are already recognized in the current economic literature as hav-
ing an important effect on individual behaviour. However, as far as I know, the
effect of traditional gender roles has not yet been explicitly studied in the context
of household decision making. This paper analyses the effect of social norm on tra-
ditional gender roles on the female household member’s time allocation decisions
in the general version of the collective household model introduced by Chiappori
(1988, 1992). In this setting the spouses may hold different view on the women’s
role in the society. The interest here is on a question how a prevailing norm for
traditional division of labour may distort the efficient time allocation in households
and how this norm interacts with family policy.

The paper shows that the response of the female household member’s time
allocation with respect to strengthening norm for tradition depends on the house-
hold members’ social preferences and on the decision power in the household. In
the case where both household members value traditional gender roles the result
is U-shape relationship between relative female earnings and her household work.
This result is in line with empirical results obtained with US and Australian data
(Bittman et al., 2003; and Akerlof&Kranton, 2000) and more recently with Span-
ish data (Fernandez&Sevilla-Sanz, 2006). Further, it is shown that the norm for
tradition may either increase or decrease household utility. Whether the house-
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hold utility decreases or increases as a response to stronger gender roles depends
on the relationship between spouses’ earnings. The household can be hurt by the
norm for tradition if the household deviates from the normative standard accord-
ing to which men make more money than women. The paper analyses as well
the policy implications in the presence of norm for tradition in the context of the
collective household model. It is shown that family policy can, depending on the
policy measure, either reinforce or mitigate the effect of tradition on female labour
supply.

The paper proceeds as follows. Section two lays out the general model of the
collective household with social preferences for traditional gender roles. In section
three more structure is introduced into the general model in order to analyse
the interdependence of the balance of power in the household and social reward
parameters. Policy implications of the model at hand are discussed in section
four. Discussion and concluding comments are presented in sections five and six

respectively.
2. The model

Models of social preferences make various common assumptions. A first as-
sumption is that the utility function of an individual has a 'material’ part, which
shows how much he or she values the monetary payoff, and a 'non-material’ part,
which shows how much the individual values the opinions of others. A second as-
sumption is that individuals can differ regarding to the intensity with which they
care about the non-material part of the utility function, relative to the material
part. A third assumption is that, although individuals can differ with respect to
their valuation to the non-material part, everyone shares the same structure of
preferences and this fact is common knowledge. This means that everyone knows
what the norm of the society is, but not everyone cares as much about it. The
individual utility with social concerns can be written in the following additive
form:

U+ 'S

Where U? is individual i’s utility from consumption, S is the social payoff

function describing the social norm of the society, and &' denotes the type of the
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individual ¢, determining how much weight the individual gives on the opinions of
others.

The interest here is on the consequences of traditional division of labour in
households. In order to analyse the effect of tradition on female labour supply,
social payoff function describing the norm for tradition is introduced into the
general version of the collective household model. T follow Fersthman and Weiss
(1997) and determine the norm as the average action in the society. The individual
gains a positive social reward, in terms of self esteem, if the personal performance
is above the average and a negative social punishment, in terms of feelings of
shame or quilt, if the personal performance is below the average. The social
payoff function is modelled here to describe the norm for tradition instead of the
willingness to work, usually considered in the framework of social preferences (e.g.
Fershtman& Weiss, 1997 and Lindbeck et al., 1999). Therefore, the effort yielding
social status equals here the household work of the female household member. This
effort determines whether the individual faces social reward or punishment. The
social norm for tradition influences but does not mandate female home time. The
individuals have the choice of the extent to which they stick to the norm, and
optimally balance the costs and benefits.

The social payoff function S for the norm for tradition where the average female
labour market participation rate represents the socially accepted level for female

participation in labour market can be written as:

S = q[L* =] =q[L" = (1-H)] (1)
where
L* = average female labour supply in the society
LY = labour supply of the female household member
HY = household work of the female household member
q = the population share of the individuals adhering to the norm
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Total time available is set equal to one and the female household member allo-
cates her time between market work L/ and household work HY. If there are

n-households in the society, the average female labour supply is found from:

La:%ZL{,i:I...n

From the above formulation it is seen that L® is consistent with social prefer-
ences and the distribution of types in the population through the labour supply
of all females in the society. Each individual in the society treats L* as given and
each female household member chooses her labour supply, L/. For the society as
a whole the average female labour supply L%, is determined endogenously by the
aggregate behaviour of all females in the society. Since the total time available for
each individual is set equal to one, the average female labour supply varies between
zero and one as well. It is assumed that L* € (0, 1), to exclude the extremes where
all females in the society are either fully specialized into household work or market
work.

Individuals are allowed to differ with respect to the weight £ given for social
concerns. There can be a continuum of types each giving different non-negative
weight for the non-material part of the utility function. For simplicity, it will be
assumed here that £ € {0, 1}, thus there are only two types of individuals so that
an individual either cares about the opinion of the others or does not care at all
about the others’ opinions. From now on I shall call the individual with &' = 1
as socially minded and the individual with €/ = 0 as asocial in accordance with
the terminology used in Fershtman&Weiss (1997). I assume that it is possible
that individuals of differing types, i.e. with differing social preferences, form a
household. Together with the assumption that &' € {0,1} this implies that there
can be four different types of households according to social preferences. These
are: the households where both spouses are socially minded; households where
only the wife is socially minded; households where only the husband is socially
minded; and households where both spouses are asocial. Individuals in the society
are assumed to be equally divided by gender, and they all belong to a household
made up of two individuals of different gender.

The distribution of types in the population determines the effectiveness of the
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social reward /punishment in manipulating the aggregate behaviour. The larger is
the population share of individuals adhering to the norm ¢, the more effective the
norm is. I assume non-degenerate social preferences so that there always are both
socially minded and asocial individuals in the population. The population share
of the socially minded individuals (¢! = 1) is denoted by ¢ € (0,1). Therefore
(1 —¢q) € (0,1) denotes the population share of asocial individuals (¢ = 0,4 # j).
The average action gets affected by the norm, and as a result the average female
labour supply in the society in question is the lower the more there are individuals
adhering to the norm for traditional division of labour. The intuition behind this
is that if the female household members in the socially minded households work
more in the household and less in the market than the female household members
in asocial households then the average female labour supply L* has to be low when
the population share of the socially minded individuals ¢ is high, and vice versa.
Thus, there is negative relationship between the population share of the socially
minded individuals and the average female labour supply. Further, it is assumed
that there is one to one mapping between g and L®. Each level of ¢ on the interval
(0,1) corresponds to a unique value of L* on the interval (0,1), and vice versa.
This means that the population share of socially minded individuals ¢ is decreasing
monotonic function of the average female labour supply L*. This mechanism is
comparable to that in Linbeck et al. (1999) where the deviation from the norm to
live off one’s own income instead of transfers is analysed. There the more there are
deviators from the work norm the lower is the social embarrassment from living
on transfers. Here the higher is the average female labour supply of the society
in question the lower is the social embarrassment from exceeding this normative
standard since there are more asocial individuals than socially minded individuals
in the society.

On the basis of the above considerations the population share of the socially
minded individuals can be written as a function of the average female labour supply

in the society as follows:

q(L*), ¢ (L") <0 (2)
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The population share of the socially minded individuals ¢ depends only on the
average female labour supply L® of the society in question which is determined
endogenously by the average behaviour of all the female members of the society.

The social payoff function can now be written as:
S=q(L*)[L* = L] = q(L*) [L* - (1 — HY)] (3)

Note, that the above formulation implies that the marginal social reward or
punishment is now determined by ¢ (L*) . Therefore the higher is ¢ (L) the stronger
the norm is in manipulating behaviour. A simple special case for the interdepen-
dence between the average female labour supply and the population share of the
socially minded individuals is considered in the Appendix.

Consider next the household problem with the social norm for traditional di-
vision of labour in households. Assume that only the female household member
works in the household and that the household good is produced by using the time
input only. This means that household production equals the home time of the
female household member H7, in the current model. Note, that this implies that
the male household member allocates all the time available into market work.!
This is in line with the so called ’‘iso-work fact’ according to which there is no
difference by gender in total work (household work plus market work). Burda et
al. (2006) formulate a model of social norm for leisure to explain the ’iso-work
fact’. In their model the norm for leisure works as a coordination device so that
total work between individuals in a society is equal, while the level of total work
between societies can vary. However, the composition of total work between gen-
ders differs. Men work more in the market, women work more in the household,
and these balance out (Burda et al., 2007 and 2006). The model formulated here
aims to explain why the composition of the total work between genders differs.

It is assumed here that the household members gain utility from their private
consumption z¢,i = f, m, for the female and male household member respectively,

and from joint consumption of the household good HY. Thus individual utility is

1Since the social norm for traditional division of labour in the households affects only the
time allocation of the female household member, the male household member’s home time is not
considered in the model. The introduction of male home time would not affect the results in the
sense how the female labour supply responds to stronger norm for tradition.
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of the form:
U'(«!,H) +£'S (4)
Assume that Ul > 0, Ul, < 0and Uy >0, Uy <0, ¢ = f,m. Further assume
that Ul = U}, = 0 in order the household production approach to be viable.
In the collective household model the household maximizes the weighted average

of the household members’ individual utilities. The collective household problem

with social norm for traditional division of labour is the following:

Q = 0{U! («/, H) +lq (L) [L* - (1 - HT)]} (5)
+(1—0) {U™ (e™ HT) +emq (L) [L° — (1 - HT)]}

s.t.
o + 2™ = (17Hf) w! +w™

of 2™ Hf >0

where

0 welfare weight , 6 € (0,1)
U' = individual utility, i = f,m
' = individual consumption of market goods, i = f,m

H’ = household work done by the female household member

= joint consumption of the household good

e’ = type of an individual, £’ € {0,1},4i = f,m
q(L*) = population share of the socially minded individuals, ¢ € (0, 1)
L* = average female labour supply of the society in question, L* € (0,1)
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Lagrangian for the above problem is:

L= 0{v’ (2! 1Y) + g (1) [L = (1= HT)]} (6)
) (0 (e 1) £ g (1) 10— (1 )]}
+A (1= H)w! + 0™ — 2! —2™)

The first order conditions are:

% 3 A (7)
a% = 1-0)U"-X=0 (8)
oL f f a m m a f

o = 0(Uh+awn) + =0 U +ema(1) ~ 2 =0 (9)
g—i = 1-HHYw +w"—2/ —2m =0 (10)

The formulation used for the social payoff function implies that there is a
feedback effect from the average female labour supply to individual behaviour.
It is seen that when the average female labour supply of the society in question
increases the female household member’s home time decreases as a result. We

have:

dHT _ — {oul, + 1 —0)Um} {0e7q (L) + (1 — 0) e™q (L)}
dLe 7]

<0 (11)
where

1| = Q*ULUL, +0UL (1= 0)Upy + (1 - 0) UROUL, (w')?
+(1 =) UmUL,,, + (1 =0 UnUR,

is the system determinant which is positive by the second order conditions. The

derivative in (11) is zero in the case where both spouses are asocial, i.e. if ef =
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€™ = 0 then dH//dL* = 0. But if at least one of the spouses is socially minded
then (11) is negative by the second order conditions and since ¢’ (L*) is negative.
The negative relationship between ¢ and L® implies that the higher is the average
female labour supply for the society in question, the lower will the marginal social
reward be.

Consider next the reactions of female household member’s time allocation with
respect to stronger norm for traditional gender roles. The increase in the popula-
tion share of the socially minded individuals implies that the norm for tradition
gets stronger. The comparative static result for the female household member’s
home time with respect to the population share of the socially minded individuals

is found to be:

—{0UL,+(1-0)Un} x

ar {0 (1 IV ) + (1= 0)em (144 (L) %) } >0 (12)
i 1 )

The expression in (12) is zero in the case where both spouses are asocial, i.e. if
ef =™ = 0 then dHY /dq = 0. But if at least one of the spouses is socially minded
then (12) is positive by the second order conditions and by the inverse function rule.
Since it was assumed that the population share of the socially minded individuals
q is a decreasing monotonic function of the average female labour supply L%, we
have by the inverse function rule that

aLe 1

q (L% 0 q (L%

The conclusion is that the strengthening social norm has a positive effect on the
household work of the female household member in socially minded households.
This implies that female market labour supply for these households decreases when-
ever the norm for tradition gets stronger. It can be seen that the positive effect of
stronger gender roles on the female household member’s home time consists of the
direct effect due to the higher population share of the socially minded individuals

and of the indirect effect through the decrease in the average female labour supply
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of the society. By applying the inverse function rule in (12) it simplifies into the
following;:
dH? 20U, + (1 —0)Um) {0/ + (1 —6)em}

dg i 1] 1)

The magnitude of the positive effect of stronger norm on female household
member’s home time depends on the types of the household members £?, and on
the decision power in the household. The decision power in the household is de-
termined by the welfare weight 6 € (0, 1). The welfare weight describes how much
weight individual preferences get in the household utility function 2. The welfare
weight adjusts when the exogenous factors determining it change. Generally the
welfare weight is assumed to depend on prices and on household income. For the
current purposes nothing else is assumed about the welfare weight except that
it is determined on the open interval from zero to one. This formulation rules
out the cases of female or male dictatorship. In collective models for household
behaviour it is thought that § summarizes the earlier decisions of the household
members although the decision process itself is not modelled. For a survey of
collective household models see Vermeulen, 2002. When 6 increases the wife’s
preferences get more weight in the household utility function and consequently the
husband’s preferences get less weight. For the adjustment of the welfare weight 6

the comparative static analysis for the wife’s home time yields:

~wl UL, (U] +UJ)
— (UL + (1-0)U) x
gt UL+ (L) = wlUf — U — g (1)}

o 1]

ANV
o
=
N

It is seen that the sign of the derivative dH”/df depends on the term
{U}; +elq (L) — UL — Ul — e™qg (La)}

in the numerator. If this expression is greater that zero then dH”/df > 0. This

means that the more say the wife has in the household the more she allocates her

130



time in household production. If instead
{U;} v efq (L) — wlU! — U — emg (L“)} <0

then dH/ /df < 0, which means that the more say the wife has the less she allocates
her time in household work.

Consider now the meaning of the expression
{U;f, v efq (L) — WU — U — emg (L“)}

It describes ’the distribution effect’ on the demand for household good when the
welfare weight 6 adjusts, i.e. when the decision power in the household changes.
The sign of the distribution effect depends on the spouses’ marginal utilities from
the joint consumption of the household good HY, and on the wife’s marginal
utility from her private consumption /. More time allocated to the household
work implies less time left for market work for the female household member and
therefore less private consumption zf. In the context of social preferences the
social marginal reward/punishment also affects this net result depending on the
types of the household members. There are four cases to consider depending on
the spouses’ social preferences.

Suppose that both household members are asocial, i.e. ¢/ = ¢™ = 0. In this
case the social norm has no effect on household behaviour. The distribution effect
for this case is

{U{I —wlUf - U}}’}

and it is positive only if the wife’s marginal willingness to pay for for the household
good after the adjustment of the welfare weight is large enough. This means that
we have more H/ when the wife’s say in the household increases, only if she prefers
relatively more the consumption of the household good than her private consump-
tion and this net effect has to be large enough to compensate for the decrease in
the weight given on her husbands’s marginal utility from joint consumption of the
household good.

If both household members are socially minded, i.e. ¢f = &™ = 1, then the

term describing marginal social reward /punishment for the spouses ¢ (L) cancel
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out in the expression for the distribution effect and we have the same result as
above. This is because the increase in the weight given to the wife’s preferences
equals the decrease in the weight given to the husband’s preferences.

Consider next the case where only the wife is socially minded, i.e. ¢/ = 1 and
€™ = 0. There is no direct social reward or punishment for the husband but the

wife’s utility depends on the social payoff. The distribution effect is now
{vf+a@) - w'vf - vy}

It is seen that there is marginal social reward equal to ¢ (L®) for the wife if she
allocates more time into household work. In this case it is possible that even if the
wife prefers more 2/ to H/ the result may be that she allocates more time into
household due to the norm for tradition when her say in the household increases.
This result differs from the case without conformity to the social norm for tradi-
tional gender roles. Without conformity the household work done by the female
household member always decreases when her say in the household increases and
she values relatively more her private consumption than the joint consumption of
the household good.

Finally, consider the case where only the husband is socially minded, i.e. &/ =0

and €™ = 1. For this case the distribution effect is
{U}; — Ul —Up — q(L“)}

This naturally is just the opposite of the case where only the wife is socially minded.
When the wife’s say in the household increases the socially minded husband’s
preferences get less weight. In this case it is possible that the household time
of the asocial wife decreases more than in the case without conformity towards
traditional gender roles.

We have seen that for the cases where only one of the spouses is socially minded,
the responses of the wife’s household time can differ from that indicated by the
marginal rates of substitution between household good and private good. For ex-
ample, if the derivative dH/ /df were negative without social preference for female

home time, it may turn to be positive in the presence of social norm for traditional
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division of labour. The conclusion is that the norm for traditional gender roles
may either strengthen or weaken the distribution effect, due to the changes in the
decision power in the household. The net effect is ambiguous in the general case
considered here. Therefore the relationship between the parameters describing the
social norm and decision power in the household is discussed in more detail in the

next section where more structure is introduced into the model at hand.
3. Household utility - a formal example

Assume that the individual utility, i = f, m is of the following form:

U (o, BY) + 'S =In(a'H') + 'q (L*) [L* — (1 — HT)] (15)

this implies that, U > 0, Ui, < 0, Uj; > 0, Uy < 0, and Uiy = U}y, = 0
as required. All parameters and variables are specified as in the general version
of the model in the section two of this paper. Note, that the above specification
for individual preferences implies that the household members have identical ad-
ditively separable preferences towards consumption of the private good and joint
consumption of the household good. Since the focus here is on the effect of social
norm for traditional gender roles, the spouses are allowed to differ only with re-
spect to their social preferences. The collective household problem with individual

preferences determined as in (15) can be written as:
MazQ) = 0{ln(2'H') +€/q(L*) [L* - (1 - H')]}
+(1=0){In(z"H") +emq (L") [L* — (1 = H')]}  (16)
s.t.

mf+xm:(1—Hf)wf+wm’
2™ HY >0

The optimal consumptions are found to be:
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9 f !
ol = <wf+wm+ L = ) (17)

2 g (L) (1 —0)emq (L)
mx (]' B '9) f m wf wf
™ = 5 w! +w +¢95fq(La)+(1—9)5mq(L‘l) (18)
1 (wf +w™ 1 1
H* = 2 — — 1
o T o) (19)

From (17)-(19) it can be seen that social norm affects optimal consumptions
through the interaction of the parameter describing the decision power in the
household @ and the parameters describing the social norm €’,i = f,m and ¢ (L%).
As in the general version of the model, studied in the previous section, the average
female labour supply of the society has a negative feedback effect on the home
time of the female household member. It is seen that:
OHT (L") | (L)
oLe  20ef?  2(1—0)emg?

<0 (20)

The higher is the average female labour supply of the society, the lower will the
home time of the female household member be in the representative household.
This negative effect on female home time comes through decreasing marginal social
reward when the average female labour supply for the society in question increases.

At the optimum the average level of female labour supply is found from:
o= L i Ll
[ Z

n ! m
. > |- HE +fwi T - lm (21)
ni4 2 wy 01'5@' q (Lu) (1 - Gi)gi q (La)

This is difficult to solve explicitly for L, but dL*/dq is obtained as:
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o 1.1 1 1
dq né 2 0:e7 2 (1 —0;)eq?

11 OL® 1 1
=N 2L 22
n < 21 () 0q (91.5{(]2 * (1- 9,-)5;”(]2) (22)

Since it was assumed that the population share of the socially minded individ-

uals ¢ is decreasing monotonic function of the average female labour supply L%,
a

= q (L")

= 1 by the inverse function rule and (22)

we have ¢ (L%)

dq q (L*)

simplifies into:

n

(9[/1* 1
= —— <0 23
Z (9 el g 9i)€§nq2> (23)

i=1

It is seen that the more there are socially minded individuals in the society in
question the lower will the resulting average female labour supply be. Consider
next the responses of the optimal demands with respect to stronger norm for

tradition. We have the following:

uh* w! (1 4 (L% %) w’ (1 +q (L% %)
- - <0 (24)
dq 2elq? 2(1—0)emq?
e 1=0w (1+q @Y%) wl (1+q 1) %) o o
dg 20ef g2 2emg?
oHf _ 1Hd (NG 1+d (NG (26)
dq 20efq? 2(1—60)emg?

From (24)-(26) it is seen that besides the direct effect, the increase in the pop-
ulation share of the socially minded individuals affects optimal demands indirectly
trough the decrease in the average female labour supply in the society in question.

By applying the inverse function rule, the derivatives in (24)-(26) can be rewritten
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as:

oz’ w! Hw’
= v 0 2
Jq el (1—-0)emg? = @7)
ox™* 1-0)w’ wf
= - - <0 28
dq et q? emg? (28)
OH'™ 1 1
— 2
dq Oef g2 + (1—=0)emg? >0 (29)

The strengthening social norm has a positive effect on household work done
by the female household member but a negative effect on private demands since

there is trade off between household income and household production.

3.1 Time allocation responses

with respect to stronger norm for tradition

As in the general version of the model, in section two, the magnitude of the
positive effect of ¢ on H7* depends on the interaction of the parameters describing
household members’ social preferences and on the parameter describing decision
power in the household. There are four possible cases depending on the household
members’ social preferences. When both household members are asocial strength-
ening norm has no effect on behaviour. Therefore, the first case to consider here is
the one where only the female household member is socially minded, i.e. if e/ =1

m

and €™ = 0, we have:

oH* 1
5 97" (30)

It is seen that the value of the derivative 9H/*/0q is decreasing in the welfare
weight 6. The closer to one the welfare weight 6 gets, that is the more say the
female household member has in the household, the smaller is the effect of the norm
for tradition on female household member’s home time. The female household

member’s optimal labour supply is found from L™ = 1 — H/*. Therefore we have:

oL’ 1

a0 o <0 (31)
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It is seen that the higher is the welfare weight 6, the less negative is the effect
of strengthening social norm on her labour supply. We can conclude that when
the welfare weight 0 gets close to one the effect of social norm on the wife’s time
allocation decisions diminishes in the case where only the wife is socially minded.

The graph describing this process is presented in the Figure 1.

Figure 1: Only the wife is socially minded.

OHT*
dq

0.5 1

=}

Welfare weight

oL’

g

Interpretation for the process presented in the Figure 1 is that when the weight
0 given for the wife’s preferences is high (close to one) and only she is socially
minded, her home time is at a relatively high level already before the norm for
tradition gets stronger. Therefore the effect of stronger norm on her time allo-
cation is small. Whereas when the weight given for the wife’s preferences is low
(close to zero) and only she values traditional gender roles, her home time is at a

relatively low level due to the trade-off between private consumption versus joint
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consumption of the household good. Therefore the stronger norm has significant
effect on the wife’s time allocation with low levels of the welfare weight.
The second case to consider is that where only the husband is socially minded,

that is when ¢/ = 0 and €™ = 1, we have:

OH/'* 1
— 2
R Y (32)

Now the value of the derivative 9H/*/9q is increasing in the welfare weight 6.
We can conclude that the closer to one the welfare weight 6 gets, the larger is the
effect of social norm to the home time of the wife. For responses of the the wife’s

labour supply we have:

OLT* 1
o0 ~ -’ (33)

From this it is seen that the closer to one the welfare weight 6 gets, the more
negative is the value of the derivative L*/0q. The conclusion is that when only
the husband is socially minded, and the more say the asocial wife has in the
household, the larger is the effect of strengthening social norm on the wife’s time
allocation decisions. The graph describing this process is presented in the Figure
2.
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Figure 2: Only the husband is socially minded.
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The interpretation for the process presented the Figure 2 is that when the
weight given to the wife’s preferences is high and she does not value traditional
gender roles, her home time is at a relatively low level and therefore the stronger
norm has large impact on her behaviour. In collective setting, even if the wife
does not care for the norm for tradition, the fact that her husband cares about
other’s opinions on the role of women in the society implies that the wife’s home
time increases as a response to a stronger norm. This result reflects the conflict
of interests of the spouses when only the husband cares about the norm and when
the wife has more say in the household.

Finally, the third case to consider is the one where both spouses are socially
minded, that is when &' = 1 (i = f,m), the effect of stronger norm for tradition
on the household work done by the female household member decreases when the
welfare weight is between the range 0 < 6 < 1/2 and increases when the welfare
weight is between the range 1/2 < § < 1. Thus, before the point where § = 1/2 the
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effect of stronger norm on the wife’s time allocation is getting smaller as the wife’s
say in the household increases. But after the point where § = 1/2 the conflict of
interests of the spouses starts to dominate and the effect of stronger norm on the
wife’s time allocation grows with €. The graph describing this process is presented

in the Figure 3.

Figure 3: Both household members are socially minded.
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It is seen that there is U-shape relationship between the responses of the female

OHT*
dq

OLT*
dq

household members home time with respect to stronger norm and her say in the
household. The only assumption made here about the welfare weight, determining
the decision power in the household, is that 6 is determined on the open interval
from zero to one. The existing empirical literature both in economics and in
sociology suggests that individual’s decision power in the household depends on
his/her relative earnings. According to the bargaining view the increase in the
share of wife’s earnings out of household total income increases her decision power
in the household. If this is the case then the process presented in the Figure 3

leads to the interpretation according to which the response of the wife’s home time
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with respect to stronger norm decreases when her relative earnings increase up to
a point where the spouses earnings are equal. After this the response of the wife’s
home time with respect to stronger norm increases with her relative earnings. This
result is in line with empirical findings. When the wife provides more than half of
the household income, her household time increases with further increases in her
earnings. Fernandez&Sevilla-Sanz (2006) find U-shape relationship between female
relative earnings and time devoted to household work with Spanish time use data
2002-2003. They conclude that this relationship could be due to 'doing gender’ as a
result of social norms associated to the division of housework. Earlier evidence for
the U-shape relationship between female wages and household work can be found
from Bittman et al. (2003) and from Akerlof&Kranton (2000). These empirical
results are in contrast to what the exchange theory in sociology and both unitary
and bargaining theories in economics predict.? The conclusion in the sociological
literature is that the couples that deviate from the normative standard, where
men make more money than women, seem to compensate with a more traditional
division of household work. Here similar result is obtained for the first time from
a microeconomic model based on rational behaviour and utility maximization.
Takala (2005) has studied with Finnish time use data the existence of the U-
shape relationship between female household time and relative female earnings.
The U-shape pattern is not found with Finnish data. Instead it is found that
female home time decreases with female earnings up to a point where the spouses’
earnings are equal. After this point female home time stays at level higher than the
half of all household work. Therefore, Finnish data seem to be consistent with the
case two of the current model where only the wife is socially minded. The result
probably reflects women’s preferences and beliefs about women’s role. How women
conceive their role in the household, do children benefit or suffer from having a
working mother and how is she treated by friends and neighbours as a result of her
choices. Since the average female labour supply gets affected by the family policy
measures, the family policy of the society in question arguably strongly shapes the

beliefs about women’s role. Family policy can be seen as a means to increase the

2The exchange theory in sociology suggests that power flows from bringing resources into a
relationship and that a spouse can use economically based bargaining power to get the other
partner to do the household work.
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participation rate of mothers. On the other hand, family policy can be interpreted
as sustaining the norm for traditional division of labour, if family policy implies
long absence of female workers from the labour market due to childbirth. T will
return to this question in the section four of this paper where the implications of

the family policy are analysed in the context of the current model.

3.2 Household utility responses

with respect to stronger norm for tradition

When the population share of the socially minded individuals increases it im-
plies stronger norm for traditional division of labour. This may either increase
or decrease household utility. Before discussing on the effect of social norm on
household utility §2, have a closer look on the social payoff function S at the opti-
mal levels of consumption. Continue to assume that there are n households in the
society in question and consider the responses of the household j. At the optimum

the social payoff function for the household j is:

Sy =a (L) [L - L] =q ) [L - (1 - H]) (34)

J

At the optimal level of H jf * the social payoff function for the household j

responds to the increase in the population share of socially minded individuals as

follows:
a8 oLe oLe AL
J a _ f* / a a f* a _ J
5 L LJ}+q(L)—8q L LJ}+q<L)laq aq] (35)

By using (19), (21), (23) and (26) we can rewrite (35) as:
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36
70 (36)
15|, L w! +w 1 1
W= 2 w! 0iclq(Lov) (1 —0:)eq (L)
1 1 w{ + wy 1 1
2 w! 0;elq(Le)  (1—0;)erq (L)
1L ( 1 1
n iclqz (1 —0:)el"q? >
+ La =1 7 = 0
q (L") ) ) =
0,el2  (1—0;)erq?
This reduces into:
* f m n m
95; _wj +wi lz wl 4w = (37)
dq wf n 4 wlf <

It is seen that the response of the household j’s social payoff with respect to
stronger norm can be positive or negative. The average female wage rate in the

society of n households is:
1 n
_ f
waf = ﬁ Zl w;
—

And similarly the average male wage rate is:

n
1
w™ = — E w;"
n
=1

Using these in (37) the expression for the response of the household j’s social
payoff with respect to the increase in the population share of the socially minded

individuals simplifies into:
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0S5* w’ o em
_J |
Jq [ I wef ] (38)

w;

From (38) it can be seen that the response of the household j’s social payoff to
the increase in the population share of the socially minded individuals depends on
the relationship between average male and female wages in the society and on the
relationship between male and female household member’s wages in the household
j. Since in most societies the relationship between average male and female wages
is w* > w*, the second term in the square brackets is greater than 1. This
implies that if we have w]" > wf for the household j, then the first term in the

square brackets is greater than 1 and (38) is positive if and only if:

39
> (39)

This means that if the wage difference between male and female household
member is larger in the household j than in the society on average, the social payoff
for the household j increases with the population share of the socially minded
individuals. In this case there is positive social reward for household j. If instead
we have w]" < w; for household j, then the first term in the square brackets
in (38) is less than 1. This means that the response of the social payoff for the
household j with respect to the increase in the population share of the socially
minded individuals is negative, implying social punishment. The conclusion is
that the model implies social punishment for the households deviating from the
normative standard where men make more money than women.

We are now ready to consider what happens to household utility when the
social norm for traditional gender roles gets stronger. The household optimum for
the household j is:

Q= 0; (Uf* +el7) + (1= 0)) (U™ + ;)

Differentiate this with respect to the population share of the socially minded
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In order to have a closer look on the responses of the household utility with
respect to strengthening social norm, insert the comparative static derivatives

derived earlier into the formulation given in (40). Now we have:
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This reduces into:

e
ay 05> (1= 05) e (42)
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The first term on the right hand side relating to the private demands is always
negative and the second term relating to the demand for the household good
is always positive (the denominator of this expression is greater than zero since
H Jf * > 0). The third term describing the response of the household j’s social payoff
with respect to stronger norm can be either positive or negative as shown earlier.

There are again four cases to consider depending on the household member’s
social preferences. For asocial households we naturally have dQ2/dg = 0. For the
households where both spouses are socially minded the expression in (42) reduces

into:
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It can be seen that the positive effect of stronger norm on the demand for
household good H ]f outweighs the negative effect of stronger norm on private de-

mands. Therefore the total effect of stronger norm on household utility is positive

[w}n wam]
F T waf
w; w

is positive. It was shown earlier that this is always the case when the male

if the expression

wage relative to female wage is higher in the household j than the average male

wage relative to average female wage for the society in question. Therefore, when
m

wj > am

wf waf

that the household utility increases as well with ¢. But if w]" < w; the social

the social payoff for the household j increases with ¢ and it implies

payoff for the household j decreases with ¢, and in this case it is possible that the
household utility decreases with ¢, if the social punishment outweighs the positive
effect from the increase in the home time of female household member. That is if
she does not increase her home time enough to avoid the social punishment.

For the case where only the wife is socially minded it is seen as well that the
positive effect of stronger norm on household joint consumption of H/ outweighs

the negative effect of stronger norm on the private consumptions. Therefore the
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response of household utility with respect to the increase in the population share
of the socially minded individuals depends again on the relationship between the
male and female wages for the household j and the average male and female wages
for the society in question. In this case the welfare weight 6; for the household j
determines how much weight the social reward or punishment gets in the household
utility. The more say the socially minded wife has the larger will be the effect of
norm on the household utility. Whereas in the case where only the husband is
socially minded the weight given for the social reward or punishment is (1 — 7).
The more say the socially minded husband has, the larger is the effect of the norm
for tradition on the household utility. It is possible that there are households
where the household members are hurt by the existence of social norm towards
traditional division of labour. These households end up at a lower utility level
as a consequence of stronger norm for traditional division of labour. The weight
given in household utility on the social payoff is the largest for the case where
both household members are socially minded. For the case where only one of the
spouses is socially minded the weight given on the social payoff depends on the
decision power in the household.

The conclusion from this section is that when the population share of the so-
cially minded individuals increases it implies stronger norm for traditional division
of labour. This may either increase or decrease household utility. It is possible
that both household members are worse off in the case the norm for tradition gets
stronger. The net result depends here on the interaction of the parameters de-
scribing the social preferences and the balance of power in the household. In order
to stronger norm for tradition to have a positive effect on household utility it has
to be that the positive effect on the joint consumption of the household good plus
possible social reward are large enough to outweigh the negative effect on private
demands plus the possible social punishment. It was shown that this is always
the case for the household in question when the male wage relative to female wage
rate is higher than the average male wage relative to average female wage for the
society. If instead the wife’s wage is higher than the husband’s wage, it is possible
that the household utility decreases as a result of stronger norm for traditional

division of labour in households.
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4. Policy implications

The role of family policy has to be discussed in the context of the current
paper since family policy affects the average female labour supply. Family policy
can be seen as a means to increase the participation rate of mothers. On the
other hand, family policy can be interpreted as sustaining the norm for traditional
division of labour, if family policy implies long absence of female workers from
the labour market due to childbirth. For example, parental leave decreases the
labour supply of the group entitled and it is likely that individuals who do not use
this opportunity face social cost. On the other hand, providing subsidized market
substitutes for household work, such as the public day care for the children, can
increase the labour supply of the mothers with small children. In Finland only
22 % of children under three years of age are in day care outside the home and
66% of children from three to six years of age are in day care outside the home
(Piekkola&Ruuskanen, 2006). This tells that the Finnish mothers are absent from
the labour market due to childbirth for a long time.

I will analyse next the implications of two specific family policy measures used
in Finland in the setting formulated in this paper. These are the child home care
allowance and the public day care of the children. After parental leave families can
choose between public day care and home care allowance. > Home care allowance
is paid to families with children under three years of age and not in public day
care. Home care allowance relates to child care leave system according to which
the mother or the father or both in turn can be on a child care leave from their
job until the child is three years old.

The analysis here is made with illustrative examples and many important as-
pects are not considered. One of the most important ones is the employment status
of the female household member when making the decision for the child care mode
after the parental leave. If the mother does not have a job where return to after
the parental leave, it certainly affects the decision that is made. In the following
examples it is assumed that there is full employment in the society in question.

The children are not explicitly modelled, instead I make the assumption that the

3Parental leave consists of two parts, maternity and parental leave. The maternity leave is
about 4 months and can be used only by the mother. The parental leave is about 6 months and
can be used by either parent.
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spouses gain utility besides their private consumption from the well being of their
children. Thus individual utility is defined as U’ (2%, ¢) ,i = f, m with the idea that
the joint consumption of the household good now equals the child welfare denoted
by c¢. The aim is to describe the implications of the two family policy measures
used in Finland within the context of the current model.

Consider first the household problem if it chooses the public day care of the
children instead of the home care allowance. Public day care is introduced into
the basic model by assuming that there is less than perfect market substitute for
the maternal care. Denote the public day care by d and the maternal care by H/.
Child welfare is produced by constant returns to scale technology as follows:

c = (HNH @) (44)
where
¢ = total child welfare produced and consumed by the household
H? = child care performed by the mother

d = public day care
The household maximizes:
MazQ, = 0{ln (2! (H)" ()" +elq(L) [L* - (1 - H)])} (45)

+(1 = 0) {In (2™ (H!)" (@)~ + e™q (L) [L* = (1 = H)])}

s.t.

o +am+d=(1-H)w +uw™

ol 2™ d>0
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Where the subsidized price of public day care is set to unity. The resulting

optimal demands are:

Lo .
Hg* = % {w 1_1')—fw + f};q(i’) - (1- 3)5"31 (La)} 1o

o= e s )
= 55 {wf e 9;;2];:“) T 9(;62 (L“>} (49)

From these we can deduce the consequences of stronger norm for tradition on
the use of the mother’s time versus the market substitute in the production of the
child welfare c. The response of the female household member’s home time with
respect to stronger norm for the case where both household members are socially

minded is now found to be:

8HO{*7 o—2 a—2
dq a{ . (1—9)q} =0 50

The above expression is positive since & — 2 < 0. When the scale parameter o
is close to zero it means that the market substitute, here the public day care d, is
relatively more important in the production of the child welfare than the mother’s
home time H/. In this case the social norm for tradition has smaller impact on the
time allocation decision of the female household member than in the absence of
market substitute for her home time. This can be seen by comparing the value of
the derivative in (50) to the value of the derivative in (29) when « is close to zero.
If instead « is close to one, implying that the mother’s home time is relatively
more important in the production of the child welfare than public day care, the
value of the derivative in (50) is close to that in the case studied in the section
three of this paper without a market substitute for H/. The conclusion is that
the problem for the policymaker is to introduce a market substitute close enough

for self production if the burden of the tradition is to be eliminated. This relates
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to the questions of availability, quality and price of the market substitute for self
provision.

For the demand for the public day care the effect of stronger norm is seen to
be:

ad* aw! aw!
= 1= - 7 1
dq a{ 0q> (1—9)q} <0 (51)

As expected the stronger is the norm for traditional division of labour the lower
is the demand for the public day care of the children.

Consider now the household problem in case it chooses the home care allowance
instead of the public day care. Since home care allowance is paid only to the
households with children under three years of age and not in public day care,
choosing the home care allowance implies that ¢ = H/ = 1, that is the mother
allocates all the time available to child care. * The home care allowance denoted
by t affects only the household joint budget. Thus in this case the household

maximizes:
MazQy = 0{lna/ +'q(L*) L} + (1 —0) {lna™ +e™q (L") L}  (52)
S.t.
of ™ =wm

zf 2™ >0
c = H =1

41t is possible to use home care allowance to partly cover the fees for private day care for the
children under three years of age. But since this option does not theoretically differ from the
use of public day care of the children, it is not considered separatelly. The only diffrerence in
choosing private day care instead of public day care is that the net cost of the private day care is
probably higher for the household. The aim here is to consider the workings of a direct transfer
for the home care of the children versus a substitute for maternal care in the setting allowing
social preferences for what is good for the childrens’ well being.
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The optimal demands are:

¢ = H/*=1 (53)
o = 0{wm+1t} (54)
™ = (1—0) {w™ +t} (55)

Denote the share of the households that choose the home care allowance by
and the share of the households that choose the public day care by (1 — ). The

average female labour supply for the society in question is now found from:

1 n
L= =3 (oL + (- 0) ) 56
22 (el -0 (56)
Since choosing the home care allowance implies that L{Z—* = 0, the average

female labour supply for the society in question is:

n

o= Ay a-an -ty a-s (i-mg) (57)

i=1

1 & o wf—i—wm oa—2 a—2
- 1—6 1—7 . ¢ + +
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From (57) it is immediately seen that the larger is the share of the households
choosing home care allowance 0 the lower will the average female labour supply for
the society in question be. The higher is the transfer payment the more there are
households that choose the home care allowance instead of public day care every-
thing else equal. This means that the transfer payment ¢ affects L* through J.
When L for the society in question decreases implying lower normative standard
for female labour supply for the society in question it has negative feedback effect
on labour supply of the female household member in the representative household.
As a result the home time of the female household member in the representative
household increases trough the feedback effect. Therefore, a transfer from the gov-

ernment can decrease the average labour supply of mothers of children under three
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years old. In this case there is extra cost in terms of social punishment for those
households who do not choose home care allowance. Transfer from the government,
such as the home care allowance, may thus lead larger than anticipated negative
effect on female labour supply in the presence of social norm for traditional gender
roles.’

When the two family policy measures are taken into consideration the average
female labour supply responds with respect to stronger norm for traditional gender

roles as follows:

J—— 1 _
3¢  n E ( 6)0[{92-5{(]2 + a 9i)6§”q2} <0 (58)

i=1

The above is the more negative the more important is the mother’s time in
production of the child welfare, i.e. the closer to one is the value of the scale
parameter o € (0,1). Further the negative response of the average female labour
supply is the larger the more there are households choosing the public day care of
the children. This counter intuitive result is due to the fact that the households
that have chosen the home care allowance § are already using all the time available
for the mother into child care and therefore the time use in these households does
not respond to stronger norm. Whereas those households that use both mother’s
time and market substitute in production of child welfare can respond to stronger
norm by decreasing the use of the market substitute in favor of mother’s time.
And as a result of this the average female labour supply for the society in question

decreases as shown in (58).
Household utility responses

It is possible to analyse the responses of household utility with respect to
stronger norm for traditional gender roles in the presence of the family policy
similarly as in the section three without family policy. In order to stronger norm

for tradition to have a positive effect on household utility it has to be that the

5 According to Ilmakunnas (1997) majority of families with children less than three years of
age chose home care allowance instead of public day care after the introduction of the home care
allowance.
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positive effect on the joint consumption of the household good plus possible social
reward are large enough to outweigh the negative effect on private demands plus
the possible social punishment. It was shown that this is always the case for the
household in question when the male wage relative to female wage is higher than
the average male wage relative to average female wage for the society.

The utility of the household that chooses public day care responses to stronger

norm for traditional gender roles as follows:

f f
aw:. aw?y.
o—2 4 4
0%, (0= {53 +
- i
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f
1 f m 7 awy
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The response of household utility with respect to stronger norm consists of
three terms. The first term on the right hand side of (59) describes the effect of

stronger norm on private demands and on the demand for public day care. This

+5[(a—2)+aﬂ”

is always negative since a — 2 < 0. The second term describes the response of
the mother’s home time with respect to stronger norm. This is always positive
since 2 — « > 0. It is seen that for the household choosing the public day care
the positive effect of stronger norm on the home time of the wife outweighs the
negative effect of tradition on private demands and on the demand for the public
day care with all possible values for the scale parameter a € (0,1). Finally the
third term describes the social payoff for the household choosing the public day

care when the norm for tradition gets stronger. This can be either positive or
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negative. Thus, the net response of the household utility depends whether there
is social reward or punishment. The social payoff for the household that chooses
the public day care instead of the home care allowance adjusts with respect to

stronger norm as follows:

4 {(a —o) 4 a“’am} (60)

waf

AV
o

In order the socially minded household to choose public day care instead of
home care allowance, the gain in child welfare has to be large enough to outweigh
the social punishment from the female household member’s market work. It is
seen that there is no social reward nor punishment for socially minded household

choosing public day care when the following condition holds:

wg]l wem 2 — wam
4 =—— 5
af

61
e (61)

o waf

The term in the square brackets in (61) is negative when « is close to one
and w® > w®. Therefore the male wage relative to female wage in household
choosing the public day care does not have to be as high as in the case without
market substitute for the mother’s home time. If the household chooses public
day care it faces social punishment as the norm for traditional gender roles gets
stronger in the case where the value of the parameter « is low. This is because the
closer to zero the value of the scale parameter v gets the larger will the term in
square brackets be implying that in order the household to avoid social punishment
the male wage relative to female wage for the household in question should be
unrealistically high.

Consider next the utility responses of the household choosing home care al-
lowance. Mothers use all the time available into child care in households that
choose home care allowance. Therefore in these households the time use does not
respond to stronger norm. For these households the response of the household
utility with respect to stronger norm is always equal to the response of the social

payoff. The response is seen to be:
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The above is the more positive the lower is the share of the households that
have chosen home care allowance §. This counter intuitive result means that when
the share of the households choosing home care allowance is high, the average
female labour supply for the society in question is low, and this implies low social
marginal reward ¢ (L) for behaving according to the norm.

It has to be noted here that the household members’ social preferences do not
dictate the decision for the child care mode. Socially minded households will buy
day care outside the home as long as the gain in utility outweighs the possible
social cost. In order the socially minded household to choose the public day care
instead of the home care allowance, the gain in child welfare has to be large enough
to outweigh the social punishment from the female household member’s market
work.

Social policies may be interpreted as sustaining the norm for traditional division
labour, if family policy implies long absence of female workers from the labour
market due to childbirth. On the basis of the analysis presented in this section of
the paper the conclusion is that the problem for the policymaker is to introduce a
market substitute close enough for self production if the burden of the tradition is
to be eliminated. This relates to the questions of availability, quality and price of
the market substitute for self provision. Family policy measures directed to fathers
instead of mothers can as well increase the labour supply of mothers and therefore

lighten the cost of tradition.
5. Discussion

While family policy may be seen as a means to increase the labour force partic-
ipation rate of mothers, there may be important boomerang effects on the position
of women overall if the benefits are seen as limiting female employees’ commitment
to work. The norm for traditional gender roles in households can have important
effect on the labour market status of women overall. If employers hold the norm
of the traditional division of labour in households and treat all female employees

as potential mothers, the issue of motherhood may affect the labour demand of
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women overall - married or single, with or without children. If this is the case then
the policy measures aimed for altering the traditional roles in households benefit
women in general. Similar arguments within different context can be found from
Datta Gupta et al. (2008 and 2006), Albrecht et al. (2001) and Lommerud et al.
(2000).

Katav-Herz (2003) analyses the incidence of child labour in the context of social
preferences. However, the author does not consider the effect of tradition relating
to household work done by daughters in developing economies when their moth-
ers work outside the household. This has consequences for the school attendance
of these girls. The World Bank policy research report (2001) highlights the con-
sequences of increased female labour supply on the education of their daughters
unless the day care system is improved simultaneously with participation of moth-
ers into labour market in developing countries. The fact that daughters, instead of
sons, take care of the home while the mother is away arguably reflects the norm for
traditional gender roles. The World Bank policy research report (2001) concludes
that a thorough understanding of local gender systems is critical to ensuring that
the political and development programs are designed and implemented in way that
foster greater gender equality.

The rejections of the cooperative household model with African data (Udry,
1996; and McPeak&Doss, 2006) may actually be a consequence of strong cultural
factors and gender roles in developing economies. Rather than being evidence from
non-cooperative behaviour in households the failure of the cooperative models may
be a consequence of the externality created by the cultural factors. This opens
a new research agenda where the collective household decision making with the

extension for social concerns should be analysed.
6. Conclusions

This paper studied the effect of social norm for traditional gender roles on the
female household member’s time allocation decisions in the collective household
model. Household time is positively affected by strengthening social norm and
consequently the female labour supply is negatively affected. The results show
that the magnitude of the effect of tradition on the female household member’s

time allocation decisions depends on the interaction of the social preferences and
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decision power in the household.

For the case where only the wife cares about tradition it was shown that when
her decision power in the household increases the effect of tradition on her time
allocation diminishes. While for the case where only the husband cares about the
norm for tradition and the more say the wife has in the household the larger is the
effect of tradition on her time allocation decisions. This result reflects the conflict of
interests of the spouses when only the husband is socially minded and when the wife
has more say in the household. Finally, in the case where both household members
value traditional gender roles the result is U-shape relationship between relative
female earnings and her household work. This result is in line with empirical results
obtained with US and Australian data (Bittman et al., 2003) and more recently
with Spanish data (Fernandez&Sevilla-Sanz, 2006). These empirical results are in
contrast to what the exchange theory in sociology and both unitary and bargaining
theories in economics predict. In sociological literature this is seen as an evidence
of "doing gender’. This means that women earning more than their husbands seem
to compensate with a more traditional division of household work. Here similar
result is obtained from a microeconomic model based on rational behaviour and
utility maximization. Further, it was shown that the norm for tradition may either
increase or decrease household utility. Whether the household utility decreases or
increases as a response to stronger norm for traditional gender roles depends on the
relationship between spouses’ earnings. The household can be hurt by the norm
for tradition if the household deviates from the normative standard according to
which men make more money than women.

The paper analyses as well the policy implications in the presence of norm for
tradition in the context of the collective household model. It is shown that family
policy can, depending on the policy measure, either reinforce or mitigate the effect
of tradition on female labour supply. The workings of a direct transfer for the home
care of the children versus a market substitute for maternal care was considered
in the setting allowing social concerns for what is good for the well being of the
children. The results show that the transfer from the government for the home care
of the children may strengthen the existing social norm for traditional gender roles
and as consequence lead to lower than anticipated average female labour supply

in the society in question.
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Specialization according to traditional gender roles is not problematic at itself.
But if as a consequence there is asymmetrical accumulation of human capital and
since in the modern society the value of household skills is lower than in the past
this process leads to limited consumption possibilities in the future for the spouse
specializing in household work. In light of the results of the current paper the
conclusion is that the way the policy maker can minimize the cost of traditional
gender roles, besides introducing market substitutes for household production, is
introducing parental leave policy targeted on fathers instead of targeting parental
leave fully on mothers or just leaving the decision to the households. As a result
of this social norms could evolve into direction of more equal responsibilities for
household chores. It has to be noted that the model formulated in this paper
implicitly implies a norm of full time work for the male household member. This
norm may be even stronger that the norm on female labour supply. Therefore,
the family policy is in the key role in reshaping the gender roles in the society as

whole.
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Appendix:
Interdependence between average female labour supply

and the population share of the socially minded individuals

Both ¢ and L* are assumed to vary on the open interval between zero and one.
The relationship between ¢ and L® is negative, so that the higher is the average
female labour supply for the society in question the lower the population share of
socially minded individuals has to be. Simplest example satisfying these properties

for the relationship between ¢ and L* is the following:

qg=1-1°"
This would imply

dq
gra - 1 =0
and

oL®

=-1<0
dq

and therefore

o or
oL* dq

thus it is seen that the inverse function rule for monotonic functions applies for
this specification. Consider next the interaction of L* and ¢ with some heuristic
examples. First assume that the average female labour supply for the society in
question is very high, let say L* = 0.9. This implies that the population share
of the socially minded individuals has to be ¢ = 0.1. In this case the social
reward/punishment for the different levels of female household time is found from

the following:
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S =0.1[H—0.1] =0.1H — 0.01

057

05T

It is seen that the norm for tradition has only negligible impact on behav-
iour. When the population share of the socially minded individuals is low and the
average female labour supply for the society in question is high there is practi-
cally no social sanctions and only a moderate social payoff for those adhering to
the norm for tradition. When L* — 1, the norm for tradition fades away since
the marginal social reward/punishment ¢ (L) describing the effectiveness of the
norm diminishes. Social norms emerge and evolve or disappear when the society
in question develops. Becker (2000) uses divorce rates as an example of this. He
refers to strong stigma against divorce that prevailed in Western countries until a
few decades ago. When the labour force participation of married women rose it
induced a sustained rise in the break up of families since the 1960s. In terms of
the current paper the higher is the average female labour supply in the society of
question, the less likely is social punishment relating to market work done by the
female household member.

Consider next the more realistic case where L* = 0.6 and therefore ¢ = 0.4.

For this case the social payoff varies with different levels of female household time
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as follows:

S=04[H —0.4] =0.4H —0.16

05T

It is seen that there is significant social punishment from exceeding the average
female labour supply representing the normative standard for female labour supply.
The social reward for those exerting effort above the average is significant as well.

Finally consider the extreme where the average female labour supply is very
low, let say L* = 0.1 and therefore ¢ = 0.9. For this case the social payoff varies

with different levels of female household time as follows:
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S=09[H —-0.9]=09H —0.81

It is seen that there is considerable social punishment at very low levels of
market work. The payoff for those following the norm does not need to be high
since this behaviour is already a custom of the society. For those violating the norm
the social punishment increases with the deviation from the normative standard
implied by L®. The conclusion is that the effectiveness of the norm relates to the
population shares of the socially minded versus asocial individuals in the society.
When L° is high the norm for tradition is not effective since in this case only a
moderate punishment for deviating from the norm is possible. And when L? is
low the norm is effective since there can be considerable punishment for deviating

from the norm.
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Collective Household Model with Endogenous Balance of Power and

Household Production

Abstract

This paper analyses the effect of introducing dynamics into a collective household model with
domestic production where the balance of power in the household is determined endogenously.
It is widely argued in the literature that combining dynamics with endogenous balance of power
in the collective household model will lead into solutions that fail Pareto efficiency. If decision
making power in the household is driven by the household members’ actual earnings, the resulting
labour supplies can be inefficiently high. This is because the household members’ recognize
the decrease in their future bargaining power due to the time devoted into household work.
Decreasing say in the household implies lower private consumption in subsequent periods for the
individual in question. I argue here that household solutions will be on the efficient frontier when
the joint consumption of the domestic good is taken into consideration. If attention is given only

on the household members’ private consumptions, the solutions will fail Pareto efficiency.

1. Introduction

Introducing dynamics into a household model allowing distinct preferences for
the household members is very important since many household decisions are dy-
namic in nature and a decision made today affects the choice set available in the
future. Examples of decisions potentially affecting the choice set available in the
future are the decisions about labour force participation and fertility. It is ar-
gued in the literature of household behaviour that individual decision power in
the household depends on individual’s actual earnings. If this is the case, then
labour supply decisions are both matter of household decision and a determinant
of decision power in the household.

The current paper analyses the female household member’s time allocation de-
cisions and the demand for household public good in a framework where household

production is explicitly modeled and there is a link between household decisions

167



and the balance of power in the household. It is shown that when household pro-
duction and public consumption of the domestic good is taken into consideration
introducing dynamics into a collective household model with endogenous balance

of power does not necessarily lead into solutions that fail Pareto efficiency.
Related literature

The existing studies of dynamic household behaviour in multi decision maker
framework consider, for example, location decisions, retirement decisions, educa-
tion, and female labour supply. Lundberg&Pollak (2003) analyse the location
decisions of two-earner couples. They show that when current location decisions
affect future bargaining power, inefficient outcomes are likely to occur. If the
spouses could make binding commitments to refrain from exploiting the future
bargaining advantage, the inefficiency would disappear.

Lundberg et al. (2003) study the retirement consumption puzzle in marital
bargaining model. They do not model an endogenous sharing rule. They as-
sume instead that since the Pareto weight depends on actual earnings and status,
the retirement decision implies that the decision making power of the individual
in question declines relative to his/her spouse. Wives have longer life expectan-
cies than husbands, thus they prefer lower per period consumption in order to
spread resources over their longer life. The authors show that in the case of
no-commitment the household consumption declines at the husband’s retirement.
While in the case of commitment consumption remains unchanged on the hus-
band’s retirement. Aura (2005) considers the effect of a change in US pension
law on the household demand for survivor annuities and life insurance in dynamic
bargaining framework. The predictions of the model are contrasted with the pre-
dictions of the standard unitary model. Aura’s (2005) results reject the standard
unitary model in favor of the bargaining model.

Iyigun&Walsh (2007) take into account how pre-marital education decisions
affect marital power and the share the spouses extract from household resources
in the future. Their model predicts that the wives invest more than is Pareto
efficient in their education in order to increase their bargaining power in mar-
riage. As a consequence, the couples will have fewer children and consume more

when exogenous structural changes lead women to invest more in education. Kon-
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rad&Lommerud (2000) analyse education decisions in a two-stage model and show
that family members who bargain cooperatively in the second stage will overinvest
in their education in the first stage in order to improve their bargaining posi-
tions. The authors conclude that reduction in all education levels would be Pareto
improving.

Iyigun (2004) introduces a process of spousal matching into a household labour
supply model. He shows that large marriage markets help to generate maritally
sustainable Pareto efficient levels of labour supply in a collective model in which
intra-marital allocations are determined by an endogenous sharing rule that de-
pends on the household members’ actual earnings. Further, Iyigun (2005) analyses
bargaining and specialization in marriage in a standard Nash bargaining frame-
work. There are potential gains from specialization but specializing in home pro-
duction lowers market wages. The author shows that matching in large and asym-
metric marriage markets induces spousal cooperation and specialization. But,
when there are equal numbers of men and women in the marriage markets, spousal
specialization may not occur unless there exists a commitment mechanism.

Basu (2006) was the first to suggest (in his (2001) working paper version),
a model where the household balance of power is determined endogenously by
household decisions. Basu (2006) discusses female labour supply in the context of
collective household model where decision power in the household is determined
endogenously. He shows that introducing dynamics into a collective household
model with endogenous balance of power is likely to lead into solutions that fail
Pareto efficiency. The main conclusion of the literature so far is that one cannot
restrict attention on the efficient frontier when the household members’ choices af-
fect the decision power in the household (Browning et al., 2004). In most cases the
existing studies concentrate on the division of private consumption in the house-
hold. Ignoring household production and public consumption in the household
may lead into misleading conclusions about the allocation of resources in house-
holds as pointed out by Apps (2003). If the household members gain utility besides
their private consumptions from the joint consumption of the good produced in
the household, it is not clear whether introducing dynamics leads into inefficient
results. The question is whether the gains in terms of the household public good

balance out the losses in bargaining power due to the negative effect of household
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work on actual earnings.

This essay formulates a collective household model where the decision power in
the household is driven by the household members’ actual earnings. The gains from
marriage come from the joint consumption of the good produced in the household.
Devoting time into household production implies decreasing say in the household.
It is shown that in the case of commitment where the household members can
commit to refrain from exploiting the future bargaining advantage there always
is a solution where the time allocated into household is greater than zero and
the solution will be on the efficient frontier. For the case of no-commitment it is
shown that it is likely that there is a household equilibrium where the time devoted
into household is greater than zero and the household is on the efficient frontier.
Further, it is shown that in the case of no-commitment even a small exogenous
transfer from the government guarantees that the household solution will be on
the efficient frontier.

The paper is organized as follows. In section two the existence of household
equilibrium in one period collective model with endogenously determined decision
power and public consumption of the good produced in the household is analyzed.
In section three dynamics is introduced into the model with endogenous decision
power and joint consumption of the good produced in the household. Section
four addresses the question of household intertemporal efficiency. Section five

concludes.

2. Household time allocation with endogenous decision power

- one period model

In this section I analyze the existence of household equilibrium in the presence
of public consumption of the domestic good when the household decision power is
determined endogenously. The collective labour supply model initiated by Chiap-
pori (1988, 1992) is extended to allow for endogenous decision power and domestic
production. In the general version of the collective household model the house-
hold maximand can be written as a weighted average of the household members’
individual utilities.

Q=0U'+(1-0)U™ (1)
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Where 0 is the Pareto weight determining the decision power of the wife in the
household. The Pareto weight generally depends on prices and household income
(Chiappori, 1988, 1992). The endogeneity of decision power in the household relies
on the interdependence of household decisions and the resulting Pareto weight. To
capture this relationship Basu (2006) formulates the Pareto weight as a function of
the female household member’s actual earnings. Thus, the Pareto weight depends
on her labour supply decision. Pollak (2005) argues that it is the potential earnings
instead of actual earnings that determine the balance of power in marriage. His
argument goes that a spouse whose earnings are high because he or she chooses
to allocate more hours to market work, and correspondingly less to household
production, does not have more bargaining power. But a spouse whose earnings
are high because of a high wage rate does have more bargaining power. However,
both actual and potential earnings get affected by the time allocation decisions.
According to human capital theory both education level and on the job training
affect wages. And since specialization into household work implies less on the job
training it can be argued that specialization affects the potential wage rate as well.

In order to have a tractable formulation for the link between household decisions
and the balance of power in the household I determine the Pareto weight as a
function of the female household member’s actual earnings. Total time available is
set equal to one and is divided between market work and household work. Thus,

I define the female household member’s say in the household as follows:

0 = Llw =1 —-H)uw! (2)
where
0 = the Pareto weight given on the wife’s preferences

L7 = labour supply of the wife
w! = market wage for the wife

H’ = household work of the wife

Assume that only the wife contributes into household production while the
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husband supplies all the time available into market work.! This assumption is
based on empirical findings according to which in Western societies men nearly
always work full-time while female hours of work vary widely, and that the total
work (market work plus household work) between genders is equal on average.
Men work more in the market and women work more in the household and these
balance out (Burda et al., 2006; Donni, 2005). The household good G is produced
by concave household technology such that:

G = g(H") 3)

Jd(H') > 0and ¢"(H') <0

The spouses gain utility besides from their private consumption, from the joint
consumption of the household good G determined above. Household members are
assumed to have egoistic preferences, thus the individual utilities i = f,m are

defined as follows:

U'(x',G) (4)

where

x' = private consumption

G = good produced in the household

Assume U! > 0,U:, < 0and U}, > 0,U}, < 0. Further, in order the household
production approach to be viable it has to be that consumption and production

in the household are separable. Therefore, it is assumed that the cross deriva-

!Note that according to the formulation given in (2) the Pareto weight varies on the interval
from zero to w’. If it were assumed that the female wage rate for 1 unit of work is 1, then
the Pareto weight would vary between zero and one as is standard in the general version of the
collective household model. In the current setting § = 1 would mean that the wife allocates all
the time available into market work while # = 0 would mean that she is fully specialized into
household work.
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tive Ui, = U, is zero. The household budget constraint, where individual time

budgets are inserted into the household joint budget constraint, is the following:
ol 2™ = (1 — HNw +w™ (5)
There is no non-labour income and the prices for the market goods 2%, i = f, m

are normalized to unity. Now the household maximization problem in collective

framework can be solved from:

MazQ = 0U'(27,G)+ (1 -0)U™ (2™, G) (6)
s.t.

o 2™ =1 - H)w! +w™
G =g(H")

Insert 2™ and G from the constraints into the household household maximand

in order to obtain the derived household utility function of the form:
MazQ = 0U' (27, g(HT)) + (1 — O)U™((1 — HNw! +w™ — 27 g(H))  (7)

By differentiating (7) with respect to #/and H”, taking 6 as fixed, we get the

first order conditions:

U — (1 —-0)U™ = 0 (8)

ULy (HT) — (1 = O)U"w’ + (1 = 0)Ug g (HT) = 0 9)

By combining the equations (8) and (9) the following relationship is obtained.
oUlw! = [oU} + (1 - a)Ug] g (H) (10)
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This can be rewritten as:

wl OUL + (1 — 0)UZ (11)
g'(HT) Ul

Equation (11) tells that the implicit price for household production has to be
equal to the wife’s marginal willingness to pay for the household public good in
interior solution. If the wife’s willingness to pay for G is less than the implicit
price for it then the wife does not allocate time into household production and
the amount of the household good G is zero in the current model. This implies
that she allocates all the time available into market work. Thus, the equation (10)
can be given the interpretation of the incentive constraint for the wife determining
whether or not she allocates time into household work. Further, from (11) it can be
seen that in the collective setting individual’s willingness to pay for the household
public good depends on the Pareto weights. By differentiating the right hand side
of (11) by 6 we get:

_ulup
(QU;‘ ) ’

Thus it is seen that due to the trade-off between private consumption and the

<0 (12)

consumption of the household public good, the wife’s willingness to pay for G is
decreasing in her say in the household.

The household equilibrium has to satisfy the following two conditions:

0 = (1-H)uw! (1)
Ut w! = 9U5+(1—9)Ug} g (HT) (10)

The equation (1) represents the wife’s power earnings relationship as in Basu
(2006). Here this relationship is presented in the terms of the wife’s household

work. Household equilibrium can be found from the intersection of the wife’s
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incentive constraint and the power earnings curve. Next differentiate the equa-
tions (1) and (10) in order to derive the slopes for them in the (¢, H') plane.
Differentiate the equation (1) with respect to § and H/ to get:

dH/f
— =-w/ <0 13
7 w (13)
The power earnings curve in the terms of household work has negative slope
equal to the wife’s wage rate. This means that the more time the wife allocates
into household production the less weight her preferences get in the household
resource allocation process. Next differentiate (10) with respect to # and H? and

solve for df/dH’ in order to see the slope for the incentive constraint.

a |0UL+ -] g w) + (o0l + (10U g (1)
am’ Ulw! +(Ug - U&)g (HY)

20 (14)

Since the numerator in (14) is always negative by the second order conditions
the sign of the slope for incentive constraint depends on the sign of the denominator
n (14). Thus, it is seen that the slope for the wife’s incentive constraint depends

on the sign of the following:

p=Ulw! + (UG — UL)g (H') (15)

There are three cases to consider depending on the sign of p.

(i) The sign of p is negative, and thus, the slope for the wife’s incentive con-

straint in (6, H/) plane will be positive when:
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The wife’s marginal willingness to pay for the household good after the adjust-
ment induced by the change in the decision power is larger than the implicit cost
of producing the household good. This is possible if the wife’s marginal utility
from G is large relative to that for the husband, i.e. if U% < Ué and the implicit
price for G is low, i.e. when the wife’s productivity in household work is high
and her wage rate is low. In this case the relationship between 6§ and H7 can be
described by upward sloping curve and only the interior solution to the house-
hold time allocation problem is possible. Upward sloping incentive curve implies
here that the more say the wife has in the household the more she will contribute
towards production of the household good G due to her large marginal value on
it.

(ii) The sign of p, and thus, the slope for the wife’s incentive constraint equals
zero when we have:
wf Uf _ym
el G

N - Ul an

The wife’s willingness to pay for the household good after the adjustment in 6
equals the cost of producing it. In this case the incentive constraint is a straight
horizontal line at the adjusted level of the Pareto weight 6. The wife is indifferent
between household work and market work after the adjustment in 6, and therefore,
changes in the level of household work do not lead to further adjustment in 6 along
the curve representing the incentive constraint for the wife. There will be an unique
household equilibrium where the household time of the wife is positive but less than

one.
(iii) The sign of p is positive, and thus, the slope for the wife’s incentive con-

straint in (6, H') plane will be negative when:

w! N U, - Uy
g (H7) Ul

(18)

The wife’s marginal willingness to pay for the household good after the ad-

justment induced by the change in the decision power is less than the implicit
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price for the household good. The condition in (18) is guaranteed to be satis-
fied when the husbands marginal utility from G is large relative to that for the
wife, i.e. if Ué < UZ implying that the right hand side of (18) is negative while
the left hand side is always positive. The negative slope for the wife’s incentive
constraint implies that the higher is the value of the Pareto weight 6, the less
time the wife will contribute towards producing the household good G, since this
means further downward adjustment in the her decision power along the curve
depicting her incentive constraint. When both the power earnings curve and the
incentive constraint for the wife are downward sloping the existence of household
equilibrium depends on the curvature of the incentive constraint. If the two curves
do not intersect the interior solution, where the wife allocates her time between
market work and household work, is not possible. In this case we have HY = 0 for
all powerful female household and HY = 1 for all powerful male household. The
result obtained here differs from that in Basu (2006) where female labour supply
was analysed in the context where only private consumption in the household was
considered. There the result was that there is possibility of multiple equilibria
for female labour supply. Thus, identical households may end up at different lev-
els of female labour supply. Here the solutions obtained depend on household
characteristics and the solution for each case is unique.

Here the existence of household equilibrium in a collective household model
with endogenous decision power and household production was considered. Since
only the wife is assumed to allocate time into household production the household
equilibrium will depend on the wife’s marginal willingness to pay for the household
good after the adjustment in the decision power. It was shown that as long as the
wife’s marginal willingness to pay for the household good after the adjustment in
the Pareto weight is greater than or equal to the implicit cost of producing the
household good, there will exist a household equilibrium where she allocates time
into household production. In the case where the wife’s marginal willingness to
pay for the household good after the adjustment in the Pareto weight is less than
the cost of producing household good, it is possible that interior solution where

the wife allocates time between household and market work does not exist.
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3. Household time allocation with endogenous decision power

- two period model

It was shown in the previous section with one period model that household
equilibrium where the wife allocates time into household production is possible
even when this implies that her decision power in the household decreases as
a result. It has been argued in the literature that introducing dynamics into
the household model where the decision power is determined endogenously leads
into solutions that fail Pareto efficiency (Basu, 2006; and Browning et al., 2004)
Therefore it is necessary to introduce dynamics into the household model with
joint consumption of the good produced in the household and endogenous decision
power considered in the previous section to analyse whether household solution
will be on the efficient frontier.

In this section a two period version of the model at hand is formulated. In order
to be able to analyse the effect of endogenous decision power in a context of a two
period model there has to be some discrete decision in the first period that affects
the wife’s decision power in the second period. One example of a discrete decision
affecting time use is the decision to have children. Therefore the household public
good is assumed here to be the number or well being of the children in the second
period. When a child is born into a household, the time has to reallocated between
market and household work. The gains from marriage come from the possibility
to have children in the second period. In the first period both household members
gain utility solely from their private consumption and they are assumed to supply
all the time available into market work. Total time available is set equal to one
and it is assumed that only the mother will allocate time into caring work. The

individual utilities ¢ = f, m in the first period are:

Ui () (19)

In the second period the household members can gain utility from the number

or well being of their children, N, besides their private consumption. Thus, in the
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second period the individual utilities i = f, m are:

U3 (x5, N) (20)
where

N = the number or well-being of the children

The husband continues to inelastically supply one unit of labour to the market
while the wife is assumed to divide her time between market work and rearing and

caring children. The child welfare production function is:

rTgf if H
0 if Hf =0
where
o’ = the wife’s productivity in caring work
H? = the wife’s child rearing and caring time

The Pareto weight depends on the wife’s actual earnings in each period, simi-
larly as in the one period model considered in the previous section of this paper.
This implies that the wife’s actual earnings, and therefore, her say in the second
period is lower than in the first period in the case the couple decides to have

children. The first period Pareto weight is determined as follows:
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0, = Liwl =w! (22)

where
L{ = the wife’s labour supply in the first period
w] = the wife’s market wage in the first period

The first period Pareto weight is equal to the wife’s wage since it is assumed that
in the first period the wife inelastically supplies one unit of labour into the market
work. In case the couple decides to have children the wife spends H/ € (0, 1) units
of time into rearing and caring children and supplies L = (1 - H ) units of time
into market work in the second period. Therefore the second period Pareto weight

is found from the following;:

by = (1— H)w) (23)

The two periods are tied together by the process of accumulation of human
capital. It is assumed that current wages depend on the previous period wages
and labour supply decisions. This formulation stresses the positive effect of on
the job training on wages and the negative effect of the career brakes on wages.

Individual wage in the period two will be determined as follows:

wé = L;71w§71 = Liw’i, i=f,m (24)

Since both spouses are assumed to inelastically supply all the time available
into market work in the first period, equation (24) implies that wi = w} (i =
fym). Further, from (24) it can be seen that specialization will affect future

earnings since lost work experience has negative effect on the accumulation of
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market specific human capital. For example, if the female household member
starts to supply all the time available into market work after the second period,
her third period wage would be lower than in the two first periods due to her
career break. Thus, we would have w/ = w] > w] if further periods after the
second period were considered. This relationship between motherhood and wages
is widely documented in the literature (Koorenman & Neumark, 1992; Hersch &
Stratton, 1997; and Joshi et al., 1999 and Napari, 2007, for Finnish data).

The process of accumulation of human capital defined above implies that the
second period Pareto weight can be written in terms of the first period Pareto
weight as:

0= (1—H)w| = (1-H')0, (25)

Next I will analyze household dynamic behaviour, for the given couple, in
the case of commitment and in the case of no-commitment. In the literature
of household behaviour no-commitment is often taken to mean the possibility of
divorce or non-cooperative behaviour in the household. Here no-commitment is
taken to mean only that the household members are not able to make binding
contracts so that the allocation of resources would not change as the decision
power in the household changes. Therefore, commitment means in the current
setting that household members are able to make binding contracts so that the
household allocation is determined by the first period Pareto weight 6; on both

periods.
3.1 Commitment

In this section the household problem is considered in the case of commitment.
It is assumed that the household members can commit to initial allocation deter-
mined by the first period Pareto weight 6; = w{ . Thus it is assumed that the
husband can commit to refrain from exploiting the future bargaining advantage
resulting from the decrease in the wife’s actual earnings. The analysis is made here
with illustrative examples where it is assumed that household members’ individual
utilities are additively separable in private consumption and in the number or well
being of children. If the couple decides to have children the Lagrangian for the

household second period problem in the case of commitment is:
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Ly = 6, [alnmg‘Jr(lfa)lnN]+(1701)[ﬂlnm§"+(lfﬁ)lnN] (26)

N
+A2 {<l—af) wg—l—w;”—xg—rgﬂ

Note that from (21) we have H' = 7. The first order conditions are:

giz - 9;; Ay =0 (27)
gj; _ (1;;1)ﬂ_/\2_0 (28)
oL _ 91(1a)+(]1V91)(16)_A22J}§:0 (20)
%ﬁ:j - (1_2\;>w5+w§"—x£—x3”20 (30)

Using the first order conditions and the budget constraint the second period
optimal demands when the household decides to have children in the case of com-

mitment are found to be:

2 = b (wg + wg”) (31)

xy = (1—-01)p5 (wg + wg”) (32)
of

N = (=) (1= 0) (1= 8)) 2 (wf - uy) (33)

Consider next the first period problem given the second period optimal behav-
iour. Assume intertemporally additive household utilities, and no discounting nor
interest rates. The first period household problem is to maximize the sum of the
period utilities £2; 4+ 25 subject to the household life time budget constraint. The

Lagrangian for this problem is the following;:
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Ly = 6, [alnx{JralnngL(lfa)lnN} (34)
+(1—-61)[Blnz? + Blnzy + (1 — B)InN]

. N . .
+A [w{ +wi' + <1 — af) wh +wp —af — 2 —af —

The first order conditions for the household problem in the case of commitment

are:

gi% _ 9;{?‘&0 (35)
251711 _ (1x§1)5_>\1_0 (36)
gﬁ; - H;E‘—Alzo (37)
gjgi _ (1;;1)5_)\1:0 (38)
% _ 91(1—a)+(jlv—91)(1—5)_hg_0 (39)
S A A P R

From the first order conditions the following conditions for the optimal demands

are obtained:

= Ig (41)
16
= ap =200y (12)
A0 +-6)a-g
N = b ngl (43)

Insert the second period optimal demands derived earlier into these conditions
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to get the optimal demands for the first period. The household consumptions in

the case of commitment are found to be:

o = 0 (w%c + w%”) = zf* (44)

i = (=008 (wf +wp) =2y (45)
f

N, = 0101 =0)+ (1= 02) (1= )] 7 (w] +uf’) (46)
w)

The private demands are equal between periods in the case of commitment
and the household consumes it’s endowment in each period. (Remember that
the second period wages are equal to the first period wages.) Since the child
welfare production function is determined as N = af H/ the wife’s optimal time

endowment into household or caring work in the second period is seen to be:

N, (1 + wp)
Hcom. = af - = [91 (1—&)+(1—91) (1_6>] U}f (47)
g 2

In the case of commitment the household will have children in the second period
since both spouses get the same level of private consumption as in the first period
plus the utility gain from having children. The wife’s time allocation and thus
optimal number of children N} depends on the decision power in the household.
The following comparative static derivative is obtained for the increase in the wife’s

initial say 61, in the household:

Tgl:[(l—a)—(l—ﬁ)]Tzo (48)

The above derivative is positive if the wife values relatively more having children
than her husband ie. if (1 —a) > (1 — ). If instead the wife values relatively
more her own private consumption than her husband i.e. if (1 — «) < (1 — /) then

the more say the wife has the less children the couple will have. Finally in the case
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of identical preferences (1 — «) = (1 — ), the demand for children is independent
on the decision power in the household. Further, from (46) it is seen that in the
case of commitment and with identical preferences we get the same result for the
demand for children as in the standard unitary household model. The demand
for children increases with the wife’s productivity in the household work a/, while
with respect to increase in the wife’s wage the effect on the demand for children
is ambiguous.

Next turn attention to the case where the spouses cannot commit to the initial

allocations determined by 6;.
3.2 No-commitment

If the household members cannot commit to the initial allocation determined
by 0, = w{ , then the wife’s say will decrease in the second period in the case the
couple decides to have children. This is because the time that has to be devoted to
caring and rearing children is larger than zero. Thus, the wife cannot continue to
supply all the time available into market work if there is children in the household.

Assume that the individual preferences are additively separable in private con-
sumption and in the well being of the children. The Lagrangian for the household
second period problem when the couple decides to have children in the case of

no-commitment is:

Ly = 6, [alnngr(lfa)lnN}+(1702)[ﬁlnx§"+(1fﬁ)lnN] (49)

N
+A2 Kl—af) wg—&—w;"—xg—mgﬂ

The first order conditions are:
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0L, _ b

o, — o 270 o
gf; _ (11;2)6_/\2_0 (51)
% _ 92<1—a)+(]1V—92)(1—6)_A21:§:0 (52)
% — (1_;\;>w£+w§’—m£—m;"20 (53)

The optimal demands for the second period in the case of no-commitment are.

= b (w%r + uﬂzn) (54)

2 = (1—6,)8 (wg’ n wgn) (55)
o

N = [ a) 4 (L= 02) (L= B) o (] ) (56)

Next turn to the first period problem given the second period optimal demands.
Since I assume intertemporally additive household utilities, and no discounting nor
interest rates, the Lagrangian for the household first period problem in the case of

no-commitment is the following:

Ly = Oialnzd +6, [alnx£+(1fa)ln]\7] (57)
+(1—6y)flnal+ (1 —02) [flnzy 4+ (1 — 5)In N]

N
+A [w{+w{”+<1—af>w§+w;”—x{—x§”—xg_xgl

The first order conditions for the above problem are:
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OLi _ ta

orf o Tt ”
R ”
= o *
% _ 92(1—a)+(]1]—92)<1_5)_)\17j§_0 (62)
oL,

m N m m m
37>\1 - w{+w1 +<1_af)wg+w2 _x{_xl _xg_xZZO (63)

From these the following conditions for the optimal demands are obtained:

A= .
>
of = gl (65)
o (1—92)5 f
T2 a 910& ! (66)
N o Bl-9+0-0)a-Hd , (67)

aYeY wg

Insert the second period optimal demands derived earlier into these conditions
to get the optimal demands for the first period in the case of no-commitment.
Thus:
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o = ha (w{ + wl") > 2)" = fha (wg + “’%n) (68)

P (1-61)p (w{ + w{”) <myt=(1-0y)p (wéc + w;") (69)

al
Nipom. = [2(1=0)+ (1= 0a) (1 = 9] o (w] 4w (70)

Remember, that the second period wage depends on labour supply and wage
in the first period by equation (24) describing the accumulation of market specific
human capital. Therefore, wi = w§ (i = f,m) since both household members
inelastically supply one unit of labour into the market work in the first period.
From (68) it is seen that the wife’s private consumption decreases in the second
period due to her diminished say in the household. While from (69) it is seen
that the husband’s private consumption in the second period is larger than in
the first period since his preferences get larger weight in the household utility
maximization process in the second period. This result is in line with Blundell et
al., (2005). They show with a static version of the collective model allowing for
public consumption in the household that private consumption of an individual
always increases with his/her decision power in the household.

Now the demand for children depends on the value of the second period Pareto
weight 65 while in the case of commitment the demand for children depends on the
first period Pareto weight 6;. As shown earlier in (25) the second period Pareto

weight can be written in the terms of the first period Pareto weight as follows:

0= (1-HNw| = (1-H)6,

Insert (25) into (70) and solve for HY to get H. in order to fully solve the

no—com.

optimal time the wife will contribute towards rearing and caring children, in the
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case of no-commitment.

(w2f + wg”)
, [91(1—a)+(1—91)(1—5)]T
anfcom. = 2 71
(wg +w§") (71)
1—91[(1—3)—(1—&)]T

(w§+w§">
= hl-a)+(1=0) (1= f) >
fi(l—a)+(1—0)(1—B)
0:[(1-5)—(1—a)

From (71) it is immediately seen that the wife’s optimal time into household
production in the case of no-commitment may be equal to or deviate from that in
the case of commitment depending on the spouses’ marginal utilities from having
children. The second term in the right hand side of (71) dictates whether the wife’s
home time is equal to or less/greater than in the case of commitment. There are
three cases to consider depending on the spouses marginal utilities from having

children.

(i) If the wife values relatively more having children than her husband, we have
(1—a) > (1 — ) which implies that H.* > H/l»

no—com. com.

> 0.When the marginal
utility for the wife from having children is higher than that for her husband, the

wife will contribute more time into household than in the case of commitment.

(ii) If the spouses have identical preferences we have (1 — a) = (1 — §) which
implies that H!* = HJ* > 0. In this case (71) reduces into the following:

no—com. com.

(wg + w;”)

w]

H* =(1-a) >0 (72)

It is seen that in the case of no-commitment with identical preferences the wife’s

time allocation, and the demand for children are independent of the decision power
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in the household. Noteworthy result here is that even in the case of no-commitment
identical preferences lead into the solution where the joint consumption of the
household good is independent of the decision of power in the household. However,
the private demands do depend on the decision power and since the wife has less
say in the household in the second period her private demand will be lower than

in the first period.

(iii) If the husband values relatively more having children than his wife, we
have (1 —a) < (1 — ) which implies that H;* < HI*

no—com. com.*

In this case it is
possible that the wife’s time in household work is greater than zero only if the

following condition is satisfied. From (71) it can be seen that H;* > 0 when

no—com.

(wf+oF) pa-a)sa-0)a-p)

Divide both sides of (73) by 0; (1 — «) + (1 — 61) (1 — ).
wf
(1-p)> 2 +(1—a) (74)

0, (wg + w%”)

Since 0; = w! by (22) and w! = w] by (24) then 6, = w! = w] and therefore
(74) further reduces into:

1

0> )

+(1-a) (75)

From (75) it is seen that, if the husbands marginal utility from having children
is sufficiently large, then it is possible that the household will have children even
if the wife values relatively more her own private consumption in the case of no-
commitment. If the equation (75) above is satisfied as an equality then the wife

will not allocate her time into household work and the optimal number of children
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is zero. This is because if (75) is satisfied as an equality it implies that (71) equals
zero. Further, it is seen that the larger is the household income Y = w/ 4+ w™
the smaller is the first term on the right hand side of (75). While the lower is the
household income the larger is the first term on the right hand side of (75). With
low household income the husbands’s preference for children has to be significantly
larger than that for the wife in order the couple to have children. Thus, when the
household income is low it is more likely that H/ = 0 when (1 —a) < (1—3),
while when the household income is high it is possible that H/ > 0 even when
(1-a)<(1-5).

The conclusion from this section is that it is possible that in the case of no-
commitment the wife allocates time into rearing and caring for children in the
second period despite the reduction in her decision power in the household. The
wife’s private consumption in the second period is always lower than in the first
period when the couple decides to have children. While the time devoted to caring
children may be equal to or deviate from that in the case of commitment. The
conclusion is that in the case of no-commitment the household will have children
when the marginal value from having children is larger for the wife than for the
husband and when the spouses have identical preferences. In case of identical
preferences the model reduces into full efficiency model where the joint demand for
the household public good does not depend on the decision power in the household.
Finally, even in the case where the marginal utility from having children is lower for
the wife than that for the husband it is possible that the couple will have children
if the marginal utility for the husband from having children is large enough. These
results are in line with those obtained in the section two of this paper, where one
period version of the collective household model with endogenous balance of power
and household production was analyzed. The analysis presented here shows that
introducing dynamics into a collective household model with endogenous balance
of power and household production does not change the conditions under which the
household equilibrium is determined. Consider next the conditions under which

the household second period solution will be on the efficient frontier.
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4. Intertemporal efficiency

In the current model the gains from marriage come from the possibility to have
children in the second period. In the first period the household members gain
utility only from private consumption. If children can be seen as household public
goods enhancing the parents utility, then N* > 0 implies an outward shift of the
household utility possibility frontier. In the case the household decides to have
children the household second period utility possibility frontier lies outside the
first period utility possibility frontier. If the two frontiers are parallel then every
point in the outer frontier is Pareto preferred to an allocation in the inner frontier.
In this case N* = 0 would imply inefficiency in the sense that the potentially
Pareto improving move has not taken place.

In the collective household model the decision process is not explicitly modelled,
it is assumed instead that the result is Pareto efficient and that the Pareto weight
’summarizes’ the process leading to this specific efficient outcome. In this section
the allocations between the two periods are compared in order to see whether the
household will have children in the second period. Household allocations in the two
periods are compared by using the concepts of Pareto criterion and compensating
criterion from welfare economics. According to Pareto criterion the second period
allocation with children €2, Pareto dominates the first period allocation €, if both
souses prefer 25 to Q. If one of the spouses prefers 2;to {25 while the other spouse
prefers €5 to 1, it is possible that €2 is potentially Pareto preferred to §2; if there
is some way to reallocate (25 so that both spouses prefer the reallocation of €2 to
the original allocation €2;. In order the second period allocation €25 to be Pareto

preferred to the first period allocation €2;it has to be that:
Ui <Us, i=fm (76)

It is easy to see that in the case of commitment this condition is always satisfied.

In the case of commitment the household members’ individual utilities in each
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period are:

Ul* = ozl (77)
v = o [a nad* + (1 - a)ln N;om} (78)
and
U™ = (1—6;) Bz (79)
U™ = (1—-061)[BInag" + (1 - 5)In N, ] (80)

From the section 3.1 we know that in the case of commitment the private
demands of the household members are equal between the two periods. Thus,
we have z{* = #J*, and 27 = 2J"*. In the case of commitment the household
will have children in the second period since both spouses get the same level of
private consumption as in the first period plus the utility gain from having children.
Thus in the case of commitment the Pareto criterion is satisfied for both spouses.
The conclusion is that the solution to the full efficiency model is always on the
efficient frontier which, of course, is an obvious result. For similar results see
Lundberg&Pollak (2003) and Mazzocco (2004).

What can be said about intertemporal Pareto efficiency in the case of no-
commitment. From section 3.2 we know that in the case of no-commitment the
private demands satisfy x1* > xg*, and "™ < 25", Further, it was shown that the

demand for children N*

no—com.

can deviate from that indicated by the commitment
(full efficiency) model depending on the preferences of the household members.
In the case of no-commitment the wife’s individual period utilities are found

from the following:
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Ul f1aIn 2] (81)

Ul

no—com.

6o [alnxg*—l—(l—a)lnN* } (82)

= (1-H)o, {alnmg*—k(l—a)ln]\f* }

no—com.

The second period allocation is Pareto preferred by the wife if Ulf < U2f *. In
the case of no-commitment the wife’s private consumption is lower in the second
period than in the first period when the couple decides to have children. Therefore
the decrease in the wife’s private consumption in the second period has to be
compensated by the gain in utility obtained from the number or well being of
children in the second period. N* > 0 would imply welfare gain at the household
level and an outward shift of the utility possibility frontier, but this will not occur
unless the wife is compensated for her welfare loss. Insert the the wife’s period

utilities into the Pareto criterion to get:
no—com.

Oralnal* < (1—H)0, [alnxg*—l—(l—a)ln]\f* } (83)

Solve (83) for H/. It is seen that the wife Pareto prefers the second period
allocation €2y to the first period allocation €2; if the level of her household time

satisfies the following condition:
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0, [alnx2*+(1foz)lnN* } —Oralnzy”

Hf S no—com.
91 |:CM In (EQ* + (]- - O[) In N:;o—com.:|
=
I fx
o< 1 alnaxy :1_U1f* (84)
|anad" + (1= a)In Ny, Us

From (84) it is seen that the higher is the wife’s utility in the first period com-
pared to her utility in the second period, the less time she optimally allocates into
household work. While the lower is the wife’s first period utility compared to her
utility in the second period the more she will allocate time into household. Fur-
ther, it is seen that full specialization is not possible in the case of no-commitment.
From (84) we have 0 < H/ < 1. This result slightly differs from that obtained in
Iyigun (2005) where even full specialization is possible. Iyigun (2005) introduces
a process of spousal matching into a household labour supply model in a Nash
bargaining framework. There are potential gains from specialization but special-
izing in household production lowers market wages. Iyigun shows that assortative
mating in large and asymmetric marriage markets induces spousal cooperation so
that full specialization is possible. Marriage market competition ensures that each
spouse is compensated according to his/her marginal contribution to the marriage.
But when there are equal numbers of men and women in the marriage markets,
spousal specialization may not occur unless there exists a commitment mechanism.

For the husband the period utilities in the case of no-commitment are:

U = (1-461)Bnat™ (85)
U™ = (1-10y) [ﬁ Inzy™ +(1-5)In Nrtofcom-] (86)
(- ) 8) [+ (B N ]
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It was shown that in the case of no-commitment the husband’s private con-
sumption is larger in the second period than in the first period if the couple decides
to have children, i.e. " < 25"*. The conclusion is that the husband always Pareto
prefers Qs to Qywhen N* > 0, since this always implies welfare gain for him. For
the husband even a small level of H/ and thus of N will be Pareto improvement
to €. This result, of course, is due to the stereotypical assumption according
to which only the wife allocates time into rearing and caring children. This sim-
plifying assumption on the spouses’ time use is made here in order to pinpoint
the functioning of the collective household model when the decisions taken by the
household members affect the future decision power in the household. Further,
another rationale behind the assumption made is the fact that this type of time
allocation structure depicts reality quite well (see, for example, Burda et al., 2006;
Blundell et al., 2005; and Donni, 2005).

From the analysis presented in the section 3.2 of this paper it is known that
there is one case where the household will not have children in the second period.
This is in the case of no-commitment where the husband’s marginal utility from
having children is larger than that for his wife, but his marginal utility is not large

enough. This is when the equation (75) is satisfied as an equality:

Q- =t (1-a) (87)

(1t o)

In this case the wife prefers Q;to {25 while the husband prefers €2, to ;. Does
this imply inefficiency? The question is that, is there a reallocation of 25 such that
the wife would Pareto prefer it to the first period allocation €. From (87) it is
seen that if there is an exogenous increase in the household income Y = wg +wy?,
the above relationship does no longer hold as an equality. The right hand side
of the equation (87) decreases when Y = wg -+ wy' increases. This is just what
is required in order the household to have children in the case of no-commitment
where the wife’s marginal utility from having children is lower than that for her
husband. Thus, the conclusion is that, if there is even a small transfer from the
government to the households with children then it is guaranteed that the second

period allocation €25 is Pareto preferred to the first period allocation €2; and the
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household solution will be on the efficient frontier.

Gains from marriage come from the possibility to have children in the second
period. Therefore, N* > 0 implies that household second period utility possibility
frontier lies outside the first period utility possibility frontier. If the two frontiers
are parallel then every point in the outer frontier is Pareto preferred to an allocation
in the inner frontier. In this case N* = 0 would imply that the solution fails Pareto
efficiency in the sense that the Pareto improving move does not take place. Further,
if attention is given only on private consumptions, the conclusion would be that
in the case of no-commitment the wife would always prefer ;to Q5. This would
imply that the potentially Pareto improving move does not take place and the
household would be stuck into an inefficient situation. When the welfare gain
from the home time is taken into consideration in the form of household good it is
possible that the wife will be willing to allocate time into household even when this
implies that her say in the household will decrease. However, it has to be noted
that, if the two utility possibility frontiers representing the first and the second
period are intersecting then every point in the second period frontier is not Pareto

preferred to the allocation in the first period frontier.
5. Conclusions

This paper considered a collective household model where the decision power
in the household is driven by the household members’ actual earnings. It is widely
argued in the literature that combining dynamics with endogenous decision power
in the collective household model will lead into solutions that fail Pareto efficiency.
The household dynamic efficiency was analysed in this paper with a two period
model where the gains from marriage come from the possibility have children in the
second period. Devoting time into rearing and caring children implies decreasing
say in the household. It was shown that in the case where the household members
can commit to refrain from exploiting the future bargaining advantage there always
is a solution where the time allocated into household is greater than zero and where
the household is on the efficient frontier. For the case of no-commitment the
conclusion is that the household will have children when the marginal value from
having children is larger for the wife than for the husband and when the spouses

have identical preferences. In case of identical preferences the model reduces into
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full efficiency model where the joint demand for the household public good does
not depend on the decision power in the household. Finally, even in the case where
the marginal utility from having children is lower for the wife than that for the
husband, it is possible that the couple will have children if the marginal utility
for the husband from having children is large enough. Further, it is shown that in
the case of no-commitment even a small exogenous transfer from the government
guarantees that the household solution will be on the efficient frontier. The one
period version of the collective household model with endogenous balance of power
and household production was analysed as well, and the results are in line with
those obtained for the two period version of the model. Thus the results show that
introducing dynamics into a collective household model with endogenous balance
of power and household production does not change the conditions under which
the household equilibrium is determined.

The main conclusion of this paper is that introducing dynamics into a collective
household model with endogenous decision power does not necessarily lead into
solutions that fail Pareto efficiency when the joint consumption of the household
good is taken into consideration. It was shown that increase in an individual’s say
in the household always leads to increase in his/her private consumption. Thus,
decrease in say implies less private consumption. If only private consumption is
taken into consideration, the conclusion is that the household is stuck into an
inefficient situation where the potentially Pareto improving move does not take
place, since the individual losing his/her say in the household is not compensated
for his/her diminished private consumption. In the current model the gains from
marriage come from the possibility to have children in the second period while in
the first period the household members gain utility only from private consumption.
If children can be seen as household public goods enhancing the parents utility,
then the presence of the children implies an outward shift of the household utility
possibility frontier. If the first and second period utility possibility frontiers are
parallel then every point in the outer second period frontier is Pareto preferred
to an allocation in the inner first period frontier. In this case the decision not
to have children would imply inefficiency in the sense that the potentially Pareto

improving move does not take place.
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