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ABSTRACT This paper implements the conceptual framework sketched by Pyatt(J990} to construct
an extended Social Accounting Matrix for Spain in 1995 (ESAM-95) to consider, in addition to the
market economy, the production ofsen'ices provided by households through unpaid work. In doing
so. the ESAM-95 integrates the accounts related to market activities (ESA accounts) wilh mm-market
activities inon-ESA accounts) in a consistent way. Additional classifications are introduced in both
ESA and non-ESA accounts in order to disaggregate the institutional accounts by household type
and those of production factors by educational levei ami gender. The extended SAM is useful to
calibrate CGE models in which tiie distrihution of time between paid and unpaid work is a
relevant variable.

KEY WORDS: Social accounting matrix, use of time, household production

1. Introduction

GDP has frequently been put on a par with living standards although it excludes large parts
of the economy. Tbus, the System of National Accounts 1993 (SNA-93) recognizes that
movements in GDP cannot be expected to be good indicators of changes in total
welfare unless all other factors influencing welfare remain constant (see the di.scussion
in van de Ven et at.. 1999). Household production (HP) for own account is one of these
factors. Households play an important role in the economy not only as consumers but
also as producers. However, only a small part of that production goes through the
market whereas a substantial amount (mainly services) is produced and consumed at
home. The omission of non-market household production in national accounts is proble-
matic because it can distort the true rate of growth of economic activity and comparisons
of output across countries.
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Not surprisingly then, although the national accounts exclude a large amount of the
household production of services for own final use. the SNA-93 suggests the elaboration
of an alternative concept of gross domestic product by estimating satellite accounts for
household production." "Although personal and domestic services produced for own con-
sumption within households fall outside the boundary of production used in the System, it
is nevertheless useful to give further guidance with respect to the treatment of certain kinds
of household activities which may be particularly important in some countries' (United
Nations et al., 1993. paragraph 6.23). The objective of this paper is precisely that. i.e.
to extend the production boundary of the SNA (or the European version, the ESA) to
include household production but, instead of estimating satellite accounts, to do so
using a social accounting matrix framework. Our work builds on the basis of the concep-
tual framework developed by Pyatt (1990). Thus, the Extended Social Accounting Matrix
for 1995 (ESAM-95) introduced in this paper integrates the portion of household
production currently outside the boundaries of the ESA into the market flows of a more
conventional social accounting matrix (Pyatt. 1985).

A social accounting matrix is a matrix representation of transactions in the economic
system, with special detail for factors and households. A standard SAM integrates the
input-output framework in a complete system, assigning the vaiue added to different
factors and distributing the income among different households. Production, income gene-
ration and the distribution of income are viewed in a comprehensive way. The extended
SAM introduced here keeps the basics of a standard SAM. but also includes a non-
market subsystem that mimics the market system while at the same time being related
to it. As is recognized in the ESA: 'integration of more basic data entails the possibility
of more policy issues being monitored and analysed in an interrelated way. Above all,
the linkage of employment and income distribution aspects to more macro-oriented objec-
tives such as NDP growth, balance of payments equilibrium, stable price levels, etc. comes
within reach with a SAM' (Eurostat. 1995. paragraph 8.152). Given that our matrix offers
a complete representation of the circular flow of income for both the ESA and the non-
ESA side of the economy, it proves to be a powerful instrument for checking consistency
between the observed and the non-observed economy.

The theory of home production and its main applications have been reviewed by Gronau
(1997). The idea of households behaving like enterprises using time, services of capital
and intermediate inputs to produce commodities for own consumption goes back to
Becker (1965) and has significantly infiuenced different areas of economic analysis by
imposing new restrictions on the general version of the utility maximization problem.
In the standard household model, utility depends on market goods consumption and
leisure, and leisure is understood as non-market time, so the demand functions are con-
ditioned by market prices and wages. However, allowing for the existence of home pro-
duction, which is a close but not a perfect substitute of market production (an idea that
is already present in Gronau. 1977). the household equilibrium will also be characterized
by implicit intemal prices that are different to observable market prices. This is an impor-
tant feature that is missing from the standard household model but is present in the
extended SAM, which can thus be used to provide empirical support to models including
household production.

Previous examples of extending a SAM to supplement national accounts with economic
topics falling outside the market mechanisms can be found in Bos et al. (1994) for R&D
issues, in and de Haan and Keuning (1996) for environmental accounts. As for household
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production, previous theoretical attempts to link home production and market production
are those of Chadeuu and Roy (1986) and Lutze! (1989). A pioneering empirical approach
can be found in Jorgenson and Fraumeni (1989). Also Gronau and Hammermesh (2003)
estimate household commodity production by age and educational attainment for the
United States and Israel. However, to our knowledge, a social accounting matrix combin-
ing market and non-market production has not yet been estimated. The approach most
closely resembling a SAM is the I-O table estimated by Landefeld and McCulla (2000).
In relation to this research, the present work constitutes a further step in two directions.
First, integrating an 1-0 table for household production into a more complete represen-
tation of economic flows. Second, going more deeply into the details of both institutions
(including households) and factors of production, most specifically, labour. However.
Landefeld and McCulla (2000) also estimate time series for the vaiue of household
non-market services, whereas we do not.

In the following sections, a methodology that naturally fits into a standard SAM is intro-
duced, and we carry out the corresponding estimations for Spain in 1995. The ESAM-95
follows the intemational tendency to improve social statistics^ by taking advantage of
recent developments in national accounts, household surveys, and procedures for adjusting
data that comes from different sources.^ Although the starting point for the design of the
ESAM is a standard SAM. the methodology followed in this paper for integrating non-
market values into national accounting implies the estimation of unpaid work not only
in physical terms, but also in monetary units.

The paper is organized as follows. The next section summarizes the main characteristics
of the ESAM-95 and the section after explains the classification used in the matrix. The
fourth section outlines the estimation method for market accounts and the fifth section pro-
vides information on how the non-ESA accounts of the ESAM-95 have been estimated.
The subsequent section presents the values for a complete but aggregated version of the
social accounting matrix and the final section concludes.

2. Outline of the Extended Social Accounting Matrix

The extended SAM displayed in a schematic way in Table I is a balanced square matrix.
This means that any input or imputation of an income (in the rows) is always matched by
an output or imputation of an outlay (in the columns). The ESAM-95 is composed of
different blocks of accounts: current accounts and capital accounts corresponding to insti-
tutional sectors; accounts related to productive factors; accounts for activities; accounts
for Commodities I: and accounts for Commodities IL Within each block the accounts
are broken down into ESA accounts (market transactions) and non-ESA accounts (non-
market flows). The remainder of this section is devoted to the description of the
ESAM-95 and the accounting relations appearing in the matrix. First, the production
accounts of the ESAM-95 are described. Given that the integration uf household pro-
duction is made within a standard SAM framework, the non-ESA part is looked at sepa-
rately, using the ESA part as the point of departure.

The cost of ESA production consists of taxes, social security contributions, value added
by factors of production and intermediate consumption, all appearing in the columns cor-
responding to ESA activities. All of them are also disaggregated by sector of activity. The
corresponding rows of ESA activities represent the sales of products or the income gene-
rated by them across Commodities I, which is represented in the sub-matrix transforming
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activities in Commodities I {i.e. 'Domestic supplies of commodities F). Commodities I are
used to distribute the production, so the classification for both ESA activities and Com-
modities I is the same and the largest figures are displayed in the main diagonal of the
sub-matrix.

The columns of Commodities I contain the total costs of domestic production and the
cost of imports, while the corresponding rov ŝ display the total demand for Commodities
I, which consists of Commodities 11 (final demand including gross capital formation), plus
intermediate consumption of ESA and non-ESA production, plus exports. The matrix
that in this paper is called 'Supplies of commodities II' is used for converting Com-
modities I into Commodities II, which are the relevant goods and services for final con-
sumption. For example, when buying a home, the activity of building and the planning
or management are not considered separateiy. In other words, households acquire goods
and services once they have been transformed into consumables and are readily available
to consumers and investors.

The columns for Commodities II show the transformation matrix of goods and services
to consumable goods. The total supply of goods and services for ESA consumption and
investment is obtained by adding the taxes on products. In the rows corresponding to Com-
modities II the households' direct consumption and the gross capital formation of the ESA
part are found. Both of them form the demand for consumption and investment.

Moving on to the accounts of the Institutions, the rows corresponding to the Cuirent
Accounts are dealt with first. These rows contain the income coming from: (i) current trans-
fers from the rest of the world: (ii) taxes and social security contributions collected by public
administrations; (iii) income from factors, that is, labour income and mixed income
received by households, and capital income received mainly by corporations but also by
households; and (iv) transfers between institutions. In this last case, among others, the fol-
lowing items are found: transfers from public administrations to households (pensions and
subsidies); transfers from corporations to households (distributed profits and interest reven-
ues); transfers from non-profit corporations to households (social assistance) and transfers
between households. It also includes 'transfers' between the ESA part and the non-ESA
pan. by household type. They basically consist of the household's endowments for non-
ESA intermediate consumption and the purchasing of durables for domestic use.

All transfers to households, both of the ESA part and the non-ESA part, appear in the
columns of the accounts of Institutions. The columns of the current account of institutions
also include transfers from households to public administration (mainly the personai
income tax). The remaining payments refer to ESA savings and consumption. Consump-
tion includes household direct final consumption, government consumption and the non-
profit corporation consumption. Finally, the rows of the Capital Account of the institutions
capture the savings from the ESA side of tbe economy, the capital transfers and the
borrowing from the rest of the world. Capital transfers, gross fixed capital formation
(GFCF) and loans to the rest of the world appear in the corresponding column.

To summarize, ESA production is obtained by summing the value added of production
factors, intermediate consumption of the ESA part and taxes and social security contri-
butions. Total supply consists of domestic production of goods and services plus imported
production. This total supply of the ESA side equals the total demand of wbat is called
Commodities I. It has to be noted that total demand for commodities has been rearranged
between the ESA and non-ESA part in connection with intermediate consumption, final
consumption, and fixed capital formation.
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The novelty of the ESAM framework, however, is the non-ESA part. Following the
pattern used to describe the ESA side, we will now describe the non-ESA part of the
economy. First, the columns of non-ESA activities contain the cost of non-ESA pro-
duction, classified by function of household production. These costs are made up of
taxes, intermediate consumption and the value added of household production. The last
component is also disaggregated by gender and educational level. The corresponding
rows display a sub-matrix that transforms all activities of household production into
non-ESA consumption functions, always within the same function. All the elements of
this sub-matrix, except those in the main diagonal, are zero. That is to say, in order for
households to consume (e.g. education and childcare), a previous transformation of the
non-ESA activity that supplies these services into services liable to be consumed is
necessary.

As the columns corresponding to Commodities I mostly concern ESA producfion, the
non-ESA production being a very small part of it, the columns of non-ESA Commodities
II are looked at directly. They contain a sub-matrix transforming activities in products, i.e.
'Supplies of commodifies (HP)'. Tbe total supply of goods of the non-ESA part is obtained
by adding to the columns of this sub-matrix the sale of goods for non-ESA gross fixed
capital formation - which are basically durable goods. The sum of the rows of Commod-
ities II, in tum, reflects the total demand for non-ESA goods, which is made up of total
consumption of household production plus investment.

The rows of the Institutions related to household production include those household
expenditures that have been redefined as intermediate consumption or investment ('trans-
fers* from the ESA to non-ESA households), as well as the imputed rent of factors
employed in domestic production. The 'transfers" referred to above can also be considered
as an endowment for intermediate consumption and investment in household production.
In other words, a typical household spends part of its income on market goods for direct
consumption (e.g. a dress), but another part of the income goes to the purchasing of dura-
bles (e.g. a cooker), or intermediate goods that will be used, say, in the elaboration of home
meals (e.g. flour). Thus, the total income required to buy both intermediate goods and dur-
ables comes from the transfers that ESA institutions pay to non-ESA institutions. In the
second block of columns of the current institutions are the payments to the non-ESA
capital account that are originated by the part of total income reserved to buy durables.
These payments can also be considered as household savings for home production.
Lastly, the final consumption of home produced goods and services is obtained by
adding up intermediate consumption, taxes on products and the household production
factor incomes.

In short, non-ESA production is formed of value added generated by factors of house-
hold production, intermediate consumption of activities for household production and
taxes. Non-ESA supply is composed of non-ESA production of goods and services plus
the gross capital formation for household production. Of course, the non-market supply
of goods and services must be equal to the demand for goods and services of the household
production.

3. Classifications in the Extended Social Accounting Matrix

The classifications used in the ESAM-95 depend on infomiation requirements (see
Table 2). Thus, the current accounts for institutional sectors are classified by households.
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Table 2. Classifications of the ESAM-95

Institutions
Households

Tercile 1 (up to 3.345,529 pesetas per year)
Tercile 2 (from 3,345529 to 6,253.079 pesetas per year)
Tercile 3 (more than 6,253,079 pesetas per year)

NPISH
Companies
Government

Labour income and Mixed income
Primary education men
Primary education women
Secondary education men
Secondary education women
Tertiary education men
Tertiary education women

ESA Activities and Commodities 1
Agriculture
Industry
Construction
Commerce and repairs
Hotels and restaurants
Transports and communications
Financial intermediation
Real estate, renting and business activities
Other service activities

Commodities II
Consumption:
Food, beverages and tobacco
Clothing and footwear
Housing, water, electricity, gas and other fuels
Furnishings, household equipment and routine maintenance of the house
Health
Transport
Leisure, entertainment and culture
Education
Hotels, cafes y restaurants
Miscellaneous goods and services
Social services
Collective services
Gross Capital Fonnahim:
Housing
Other construction
Transport equipment
Other products
Changes in inventories

Non-ESA Activities and Commodities
Providing food
Providing shelter
Providing clothing
Providing care and education
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non-profit making organizations, companies and public administration. Households, in
tum, are disaggregated into three groups according to tercile breaks of income, tbe first
tercile representing the lowest level of income and the third tercile the highest one. In
Table 2 is the marketed income range covered by each tercile. Also a variety of taxes
are considered in the current accounts, such as business tax, value added tax and contri-
butions to social security." Capital accounts for institutions are also accordingly broken
down by households, non-profit institutions serving households (NPISH), companies,
and public administration, applying the above classification for households. Housing
investment by type of household is considered separately from the rest of investment,
as we consider it relevant to take different channels for direct savings into account. As
for the non-ESA side of the economy, current accounts of households are also classified
into three groups, according to an income criterion, although only one account for house-
holds in non-market capital accounts is considered.

Regarding the accounts related to factors of production, we follow the recommen-
dations from the Leadership on Social Accounting Matrices (SAM-LEG) of the European
Commission and consider different groups of rents, depending on the source. In particular.
a distincfion between labour income, mixed income (only for market activifies) and capital
income is outlined. Labour and mixed incomes, in turn, arc disaggregated according to
educational level and gender. The educational levels considered are the following: less
than secondary education, secondary education, and university degree. The classification
for labour, together with the detail for households, offers a rich representation ofthe dis-
tribution ofthe full income in the economy. In Pyatt (1990) a discussion on this typology
as opposed to others based on occupational groupings can be found.

The division between the ESA and the non-ESA economy also applies to production
acfivities. These activities in the ESA economy are disaggregated into ten groups, inclu-
ding one for the financial intermediation services indirectly measured (FISIM). Eor the
non-ESA economy we consider a division based on four household production functions.
Household production is intended to satisfy basic necessities for the tnembers of the family
sucb as provision of food, provision of sbelter, provision of clothing and provision of care
and education (Varjonen. 1998). These functions are considered in a broad sense. Thus, for
instance, the function of provision of food consists of the preparation of meals at home, but
also iticludes the services of washing up all the instruments required for cooking. A
common characteristic of all these products is that although all of them could be traded,
they are not. We do not consider in our analysis any other category of activities that are
clearly non-tradable because they are inalienably personal. These activities are marked
by Pyatt as 'personal' and include sleeping, relaxing or travelling to work. In our frame-
work the commuting costs arc implicitly included in the total wages. However, the time
spent by the person accompanying children and elderly members of the family to the
doctor is included in the evaluation ofthe 'provision of care' activity.

Commodities I are introduced to distribute the production. An almost perfect
correspondence exists between production activities and the classification used for
Commodities I, except for the FISIM activity that obviously allocates all its production
to financial institutions, and therefore disappears from Commodities I.

The ESAM-95 also considers ten groups of goods and services for consumption, accord-
ing to the international classification COICOP. Nevertheless, some ofthe consumption of
non-profit making organizations and public administrations do not fit into the COICOP
classification. For this reason, two additional groups are introduced. The group of
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'collective services' includes all public expenditures that are devoted to the satisfaction of
exclusively collective functions. The la.st group introduced is called 'social services' and
includes expenditures on behalf of public institutions and NPISH that are actually house-
hold consumption but do not fit in any of tbe COICOP classifications (e.g. trade union
expenditures).

With respect to investment functions, gross capital formation is disaggregated into five
groups, which are identical to the ones used in national accounts, that is: housing invest-
ment, other construction, transport equipment, machinery equipment and variations in
stocks. Finally, looking into the consumption of services for non market household pro-
duction, the same four functions of household productions mentioned above are found.

4. The Estimation of the ESA Accounts

The elaboration of a standard SAM for Spain 1995, which does not include home pro-
duction, has been explained in detail in Uriel et al. (2004).*' Here we only comment on
the basic sources of information etnployed there in order to focus on how the non-ESA
accounts have been estimated. The general method for the estimation of the standard
SAM has been a 'top-down' approach. That is, totals are controlled according to national
accounts and disaggregated using information from other sources, usually microdata that
come from surveys.

The core of the ESA side of the ESAM-95 is the last available Input-Output Frame-
work (IOF-95) of National Accounts for Spain, elaborated according to the ESA-95 guide-
lines. Nevertheless, tbe information provided by the IOF on tbe accounts of sectors of
activities and products needs to be disaggregated using complementary sources in order
to transform products into consumption and investment functions, and to obtain the
income of a wide set of productive factors. Moreover, in order to establish the correspon-
dence between the income of factors and the different types of households, information
from the European Cotiutiunity Household Panel (ECHP) has been used. Although the
ECHP is also tbe main source of data to estimate transfers from households to other insti-
tutional sectors, or within households, other sources of statistical information have also
been used (see Uriel et al., 2004, for details). Finally, the distribution of consumption
by household type is obtained from the Household Expenditure Survey (HES).

5. The Estimation of the Household Production Accounts

From a supply point of view, the household production within the ESAM-95 frainework is
valued at the cost of inputs, with two main components that are represented by the means
of two matrices: intermediate consumption for home production and the value-added gene-
rated. As for the demand side, the estimation of home production requires the distribution
of household consumption into direct final consumption, intermediate consumption and
gross capital formation. To estimate all of these accounts, in addition to the data provided
by the IOF, the ECHP and tbe HES, other information on tbe allocation of time is required.

5./. The Distribution of Household Consumption

Family expenditure is classified into three components: direct final consumption, inter-
mediate consumption and household gross capital formation. In addition to this, direct
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final consumption is disaggregated into consumption of durables and consumption of non-
durables. Before assigning expenditure to each ofthe above categories, a clear definition is
needed whereby a decision can be made as to whether the expenditure corresponding to a
group of goods and services (according to the HES survey) should be assigned to one of
those categories in its entirety or only in part.

Direct final consumption of non-durables consists of goods and services that do not
require any transformation at all in order to be consumed. For example, within the con-
sumption group of 'food and non-alcoholic beverages' in the HES, bread or mineral
water is seen to be assigned 100% to direct final consumption. Health services are
another example. On the other hand, household intermediate consumption consists of
those goods requiring some transformation previous to consumption. Raw food such as
fish, meat or vegetables that need to be cooked before consumption, are good examples.
Household gross capital formation is made up of tbose goods and services that are pur-
chased to be used in the production process at bome for a period longer tban one year,
such as dishwashers, washing machines or refrigerators.

Above, simple examples have been used to illustrate the differences among consump-
tion categories. However, they are the exception to the general rule by which we need to
establish the part of a specific good or .service to be allocated to each category. Thus, for
example, expenditures in the COICOP category 'housing, water, electricity, gas, etc',
should be distributed both into intermediate consumption and final consumption of non-
durables. Furthermore, expenditure on new cars should be distributed between final con-
sumption of durables and gross capital formation. Then, the imputation of expenditures to
each category has been carried out in a first step.

5.2. Fixed Capital Consumption in Household Production

Fixed capital consumption, which is a part of the value added of home production, cap-
tures the cost that bouseholds incur through the use of durable goods in home production,
due to depreciation. The procedure used to estimate household fixed capital consumption
is the permanent inventory method, which consists of the application of the following
steps to Spanish data for 1995: (i) collection ofthe series of durable goods; (ii) calculation
of the capital stock; and (iii) estimation of fixed capital consumption. Tbe stock of capital
depends on previous inve.stments. We can derive capital stock series without knowing
initial stocks by assuming that the assets disappear after a sufficiently long period of
time. Consequently, given that tbe maximum life of durable goods has been established
at 15 years, we need a series of acquisitions from 1980 onwards.

Spanish National Accounts (CNE-95), which follow the ESA-95, use the COiCOP
classification for grouping consumption goods. However, the COICOP groups into
which durables fit actually include a mixture of goods and services, some of which are
non-durable. Moreover, tbe COICOP classification does not allow us to distinguish, on
the one hand, between durable goods used for hou.sehold production and those used for
leisure, which should no longer be considered as an input of home production (a TV for
instance), and, on the other hand, among durable goods with different life-spans. Thus,
to obtain the desired disaggregated series of durable goods employed in home production,
an exploitation of the structural Household Expenditure Survey for the years 1980 and
1990 and the Continuous Household Expenditure Survey (CHES), with quarterly data
from 1985 to 1995, up to tbe most detailed level by product, has been performed.
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Interpolation according to CNE-95, for years in which there is no possibility of deriving
direct information from HES or CHBS, has been necessary.

The series of different durable goods was finally transformed to constant prices,
assuming that the price indices for each group or subgroup in consumption, according
to the Consumer Price Index, applies to each product inside the group. Once the relevant
variables have been identified, the next step is to calculate the stock of capital (SC) avail-
able for home production, according to tbe permanent inventory procedure with linear
depreciation. Tbe stock of capital is then obtained from tbe following expressioti.

where: GFCE,i is the gross capita! formation at constant prices of good / in period t
(purchasing of durables), and ULj the life-span of good i (maximum 15 years).

Finally, tbe calculus of fixed capital consumption (FCC) for period / of good / is
obtained from:

5.3. Estimation of the Value Added of Household Production

The gross value added of household production is obtained by adding up the following com-
ponents: housework, household fixed capital consumption and net taxes on production.
Household fixed capital consumption was obtained in the previous section. Net taxes on pro-
duction are those associated with intermediate consumption for hotTie production. They are
obtained by function of household production and disaggregated by sector. In this subsection
we focus on how the estimation of unpaid household work is addressed.

In order to obtain the monetary value of housework for Spain in 1995, an imputation
approach assigning wages of substitute household workers is used. Broadly speaking,
the market wages of domestic workers (net of taxes) are applied to the hours spent on
household ta.sks by the Spanish population in 1995. According to Goldschmidt-Clermont
(1993), these are the most satisfactory wages for performing a wage-based valuation of
households' productive time. A classification of functions of household production
broken down by gender and educational level has been used. We have proceeded accord-
ing to the following five steps.

Step 1 involves the estimation of average unpaid hours spent in household production.
To estimate working time at home we use data from a survey on the use of time provided
by the Spanish Women's Institute (Instituto de la Mujer). Table 3 offers the annual
average number of hours spent in the four main functions of providing food, shelter, cloth-
ing and care (distinguishing between women and men and between educational levels).

It is important to note that, as Table 3 sbows, on average, women of all educational
levels spend more than double the time spent by men on household tasks, which is a
kind of stylized fact of household production (see Goldschmidt-Clermont and Pagnossin-
Aligisakis, 1999). However, the lower the level of education, the more tbe difference
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Table 3. Average time dedicated to household produclion in annual terms (1996, hours)

Primary
education

Secondary
education

University
education

Total

Men
Women
Men
Women
Men
Women

Men
Women

Providing
I'OOLI

107.1
862.7
94.5

454.2
96.5

403.0

298.1
1719.9

Functions of household production

Providing
shelter

118.4
445.8
144.7
304.5
171.1
243.8

434.2
994.1

Providing
clothing

6.9
350.4

2.7
169.6

2.5
69.7

12.1
589.7

Providing care
and education

258.3
322.2
183.2
352.4
148.4
204.4

589.9
879

Total

490.8
1.981.0

425.1
1.280.8

418.5
920.8

1334.3
4182.7

grows. Participation of women in relation to men also varies by function. Comparing the
tasks of cooking and caring, women of middle and upper educational levels are found to
spend, on average, more than five times the time spent by men on these tasks, while less
than double the time is spent on caring and education.

Step 2 covers the estimation of lotal unpaid hours worked in household production. To
obtain hours worked at home, we first estimate lhe distribution of the Spanish population
over 18, by educational level, using the Spanish Labour Force Survey 1995 (EPA), given
that the survey on the use of time refers to this age group. Furthermore, in order to obtain
meaningful comparisons between paid and unpaid work, we need to take this age group as
the minimum statutory working age. The average number of hours spent by women and
men in different functions is then applied to the population over 18. in order to calculate
the total number of hours used in household production. As Table 4 shows, overall, the
female share in total working hours for household production is 79%. This percentage
ranges from 61.3% in childcare provision to 99%' in the function of providing clothing.

Step 3 determines the number of full-time equivalent jobs in household production.
According to the legal regulation provided by the Spanish Worker's Statute, the maximum
number of yearly working hours has been set at 1826. Now, if the hours worked in household
production are divided by the legal maximum number of working hours per year, the number

Table 4. Total time dedicated to household production (millions of hours in annual terms)

Primary
education

Secondary
education

University
education

Total

Women
Men
Women
Men
Women
Men

Women
Men

Providing
food

7.856.3
794.9

2.396.6
556.0
584.2
134.1

10,837.1
1.485.0

Functions of household production

Providing
shelter

4,059.4
879.1

1,606.7
851.0
.353.4
237.7

6,019.6
1.967.8

Providing
clothing

3.190.6
51.3

895.0
15.9

101.1
3.4

4.186.6
70.7

Providing care
and education

2,933.9
1,917.7
1.859.2
1,077.6

296.3
206.2

5.089.4
3.201.6

Total

18,040.1
3.643.1
6.757.6
2.500.5
1.335.0

581.4

26.132.7
6.725.0
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Table 5. Equivalenl full-time jobs (thousands of jobs)

Primary
educiiliot)

Secondary
educaiion

University
education

Total

Women
Men
Women
Men
Women
Men

Women
Men

Providing
food

4,302.4
435.3

1,312.5
3(M.5
319.9

73.4

5.934.9
813.3

Functions of

Providing
shelter

2,223.1
481.4
879.9
466.0
193.6
130.2

3.296.6
1.077.7

household production

Providing
clothing

1.747.3
28.1

490.1
8.7

55.3
1.9

2,292.8
38.7

Providing care
and education

1,606.7
1.050.2
1.018.2

590.2
162.3
112.9

2.787.2
1.7.=) 3.3

Total

9,879.6
1.995.1
3.700.8
1.369.4

731.1
318.4

14,311.4
3,682.9

of full-time equivalent posts in household production is obtained. As Table 5 shows, there are

approximately 14 million full-time equivalent posts in household production that correspond

to women and only 3.5 million that correspond to men. Comparing our estimation of non-ESA

production in Spain in 1995 with the ESA production, we find that the number of full-titne

equivalent jobs potentially generated by household production is much higher than the

number of jobs generated in the labour market (which amounts to approximately 13

million). It is interestitig to note that, given the actual distribution of unpaid working

hours, the household chores that potentially generate more full-time equivalent jobs for

women are connected to f(K)d provision. For men, however, this is the ca.se with care and edu-

cation provision, albeit to a con.siderably lesser extent.

Step 4 deals with the estimation of yearly net wage of a paid Job in the domestic service

sector. The data to estimate the yearly net wage of a market full-time equivalent domest ic

service j o b are obtained from the primary input matrix of the IOF-95, corre.sponding to

the sector of domest ic services with wage earners. Given that unpaid work does not pay

social security contributions, we then proceed to estimate the net wage of domestic

workers after social security contributions. Taking into account that total social security con-

tributions paid by the employers and employees were 18.3% and 3.7% of gross wages respect-

ively, we use the ratio 3 .7 /18 .3 to obtain an estimation for the stxrial security contributions

paid by employees from the figure of 17,263 million pesetas in the national accounts .

Thus, as Table 6 shows, we estimate that total net wages amount to 729,522 million

pesetas (1995 prices).

The full t ime equivalent posts corresponding to domest ic workers can also be obtained

from the IOF-95 . Thus , dividing the est imate of total net wages by the total number of

full-time equivalent posts provided by the IOF-95 , the average yearly wage of a full-

t ime equivalent domest ic service j o b is obtained, which amounted to nearly two mil l ion

pesetas.

Step 5 determines the value of unpaid household work by mult iplying the average

yearly wage of full-time equivalent domest ic workers by the number of full-time equiva-

lent j obs in household product ion. The method used to est imate imputed values is also

subject to criticism.^ For instance, one could argue that housework is overvalued by

using the going wage of domest ic service because it is only those for w h o m the
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Table 6. Household services in the IOF 95 (millions of pesetas)

Concept
Household

services

Salaried workers remuneration 750,275
Employers" social contributions 17,263
Salary and wages before tax 733,012
Employees' social contributions (estimation) 3,490
Wages and net salaries (estimation) 729,522
Gross added value in basic prices 750,275
Output at basic prices 750,275
Jobs 632.6
Full-time jobs 418.9
Annual net average salary for full-time 1,741,517.5

household service (millions of pesetas)

opportunity cost of do-it-yourself activities is less than the cost of hiring help that do their
own housework. This criticism assumes a perfect labour market, and can be mitigated once
flaws in the labour market are taken into account. In particular, Pyatt (1990) points out two
aspects to bear in mind. The first is related to transaction costs and tbe second refers to the
fact that not all individuals are free to allocate their time across different activities in con-
tinuously variable amounts. Given that diverse imperfections in tbe labour market do exist,
the estimation of housework could even be conservative in some cases, because the wage
for domestic workers was applied to all working hours, regardless of the qualifications
required for eacb specific task. However, the wage for a general worker or housekeeper
is one of the lowest in the entire Spanish labour market.

Table 7 shows that the value of unpaid household work provided by women in Spain in
1995 was 24.9 trillion pesetas compared with only 6.4 trillion pesetas provided by men.
According to Spanisb National Accounts, the Gross Domestic Product (GDP) amounted
to 72.8 trillion pesetas in 1995. Consequently, the value of unpaid household work pro-
vided by both women and men in Spain was approximately 43% of GDP in 1995. This

Table 7. Household production work value (billions of pesetas)

Primary
education

Secondary
education

Universitv
education

Totals

Men
Women
Men
Women
Men
Women

Men
Women
Both sexes

Providing
food

758.2
7,492.8

530.3
2,285.8

127.9
557.1

1,416.3
10,335.7
11,752.0

Households

Providing
shelter

838.4
3,871.6

811.6
1,532.4

226.7
337.1

1,876.8
5,741.1
7,617.8

pr{>duction functions

Providing
clothing

48.9
3,042.9

15.2
853.6

3.3
96.4

67.4
3,992.9
4,060.3

Providing care
and education

1,829.0
2,798.1
1,027.8
1,773.2

196.7
282.6

3,053.5
4,853.9
7,907.4

Total

3,474.6
17,205.5
2,384.8
6.445.0

554.5
1,273.2

6,413.9
24,923.6
31,337.5
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figure is in line witb the estimates for different countries provided by Goldschimdt-
Clermont and Pagnossin-Aligisakis (1999). However, for the United States, Landefeld
and McCulla (2000) estimate that the inclusion of household production would increase
the GDP by 50% in 1946 and by 36% in 1992. According to these figures the importance
of unpaid labour at bome is, in tbe 1990s, considerably higher in Spain than in the US,
indicating perhaps a narrower gap in economic activity than the official GDP measures
reflect. Moreover, there is a different behaviour on behalf of women and men for
the non-ESA side, and tbe opposite occurs in the ESA part of the Spanish economy.
The male share in the value of paid work is 72.23%, but only 20.46% in the estimated
value of housework, as Table 7 shows. This fact actually introduces an important
gender bias in tbe standard measures of the contribution of women to aggregate welfare.

5.4. Intermediate Consumption

To fit intermediate consumption into the ESAM it is necessary to disaggregate it by dom-
estic production function and products. Table 8 contains both intermediate consumption
and net taxes on goods associated with intermediate consumption. The figures indicate
that the weight in intermediate consumption of agricultural products is only significant
in the function of providing food at home, tbat real estate and renting are the main com-
ponents in the intermediates needed to provide shelter, and that industrial products are, in
general, the most demanded intermediate products for household production.

5.5. The Value of Household Production

The value of household production is obtained by summing the value of unpaid work at
bome, net taxes on products, consumption of fixed capital and intermediate consumption,
whereby tbe sum of the first tbree factors is the value added of household production. The

Table 8. Intermediate consumption (billions of pesetas)

Providing Total
Providing Providing Providing care and intermediate

food shelter clothing education consumption

Agriculture
Industry
Construction
Commerce and repairs
Hotel trade
Transports and communications
Financial intermediation
Real estate, renting and

business services
Other services
Total
Net taxes over products
Total (including net

taxes over products)

364.2
2,146,0

27.2
1,300.8

0.0
182.0
11.9

410.1

202.4
4,644.7

449.6
5.094.3

1.0
222.2

17.0
115.4

0.0
29,7
16.8

255.5

175.6
833.3
75.0

908.3

0.4
123.3

7.5
75.5
0.0

20.5
4.0

113.0

69.5
413.7
37.9

451.7

1.0
301.8

16.9
223.5

0.0
88.8
9.0

254.9

178.2
1,074.3

98.4
1.172.7

366.6
2.793.3

68.6
1,715.3

O.i
321.1
41.7

1,033.5

625.7
6,966.0

660.9
7,627.0
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Table 9. Value of household production (billions of pesetas)

Value of non-remunerated
household work

Fixed capital consumption
Product net taxes
Gross added value
Intermediate consumption
Household production values

Providing
food

11.752.0

484.9
449.6

12.686.5
4.644.7

17,331.2

Providing
shelter

7.617.8

219.3
75.0

7.912.1
833.3

8.745.4

Providing
clothing

4.060.3

146.3
37.9

4.244.6
413.7

4.658.3

Providing
care and
education

7.907.4

445.6
98.4

8.451.4
1.074.3
9,525.6

Total

31.337.5

1.296.1
660.9

33.294.5
6.966.0

40.260.6

value of household production appears in Table 9. classified by function of household pro-
duction. Note that most of the value of household production is value added (82.7%). the
remaining 17.3% being intermediate consumption. Similarly, housework contributes
94.1% to the value added of household production; Hxed capital consumption represents
only 3.9% and the remaining 2% are net taxes on goods associated to intermediate con-
sumption. The function of providing food represents 38% of the total value added of
household production, followed closely by care provision with 25.4%.

5.6. Distribution of the Factor Labour in Hou.sehold Production

The value of household unpaid work obtained earlier is distributed among the households
classified into three groups according to the distribution of income. To do so we follow a
similar procedure, with the following steps: (a) estimation of average hours devoted to
household production, by income-tcrcile. educational level and gender: (b) estimation
of the population older than 18. by income-tercile. educational level and gender: (c)
total time devoted to household production, classified by income-tercile. educational
level and gender; (d) full time equivalent jobs in household production; (e) total value
of household unpaid work, classified by educational level and gender accruing to families.
The result is shown in Table 10. This table offers an immediate but interesting conclusion
because the column with totals clearly shows thai the initial market distribution of income
is greatly affected once the imputation of labour income is taken into account, given that

Table 10. Distribution of the factor labour for household production

Tercile
Tercile
Tercile

Total

1
2
3

Piimary
education

men

2.511.1
380.9
582.5

3.474.6

Primary
education
women

8.595.5
3.593.2
5.016.8

17.205.5

Secondary
education

men

494.7
1,318.4

571.7

2.384.8

Secondary
education
women

1.586.4
3.432.7
1.425.9

6.445.0

University
education

men

24.6
95.9

434.1

554.5

University
education
women

101.9
282.7
888.6

1.273.2

Total

13.314
9.103
8.919

31.337

.2

.8

.6

.6
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Table 11. Dislrihution of non-ESA consumption

Providing food
Providing shelter
Providing clothing
Providing care and education

Total

Tercile 1

5.831.2
3,401.3
1,811.3
3,591.1

14,634.9

Tercile 2

5,080.3
2,545.6
1.354.9
2.770.0

11.750.8

Tercile 3

6,419.8
2,798.4
1,492.1
3.164.5

13,874.8

Total

17.331,3
8,745.4
4.658.3
9,525.6

40.260.6

the imputed income varies inversely with the market income. This result is also present in
Bonke (1992) and Jenkins and O'Leary (1996).

5.7. The Distrihution of Consumption for the Non-ESA Households

All household production is consumed by families. To obtain the consumption we esti-
mate how the value of such production, classified by the four hou.sework production
functions, is distributed among the three groups of families. The result is displayed in
Table I I . It indicates that the richer the household, the less important (in relative
terms) the activity of providing care and education, and the more important the activity
of providing food.

6. The ESAM-95: Aggregate Estimates

Table 12 displays the estimated flows of the ESAM-95 in a very summarized version.''
The equality between totals by rows and columns, reflecting the consistent connection of
household production and market production, should be noted. The ESAM-95 encom-
passes the usual measurements of household production, such as the labour valuation
of household production, but also other new concepts, such as the extended private
consumption introduced in Goldschmidt-Clermont and Pagnossin-Aligisakis (1999).

In the first column, called ESA households, the transfers between the ESA and non-ESA
part of the households appears, amounting to 8767. In a conventional SAM this amount
would be included in final consumption, but now it reflects the value of intermediate
goods and durables necessary to carry out the household production. The part of this
expenditure going to durables is captured in the second column called HP households
and amounts to 1140 gross of taxes. The part allocated to purcha.sing intermediate
goods is displayed in the column Non-ESA Activities and amounts to 6966 net of taxes
and 661 paid in the form of indirect taxes. Also, from the 1140 billion pesetas paid for
purchasing durables, 99 billion go to taxes as is shown in the column Non-ESA Commod-
ities II.

The imputed value of work at home (31,337) and the consumption of fixed capital
(1296) are paid by Non-ESA activities and returned to the household in the columns
called HP Labour Factor and HP capital factor. Together with the transfers received by
the ESA part of the economy, they determine the consumption of the services produced
at home (40,261) in the second column.
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7. Concluding Remarks

This research has implemented a methodology for integrating household production
accounts into a social accounting framework. The procedure for estimating the com-
ponents of the non-ESA part was made following the rules applied to the ESA part.
The new flow of income is fully consistent with the market side of the economy and pro-
vides information to ascertain in some detail a part of the economy not accounted for in the
national accounting system. The estimated Hows obtained in this paper confirm the impor-
tant volume of non-ESA production in the Spanish economy.

Recently. Apps (2(X)4) called for a modelling approach that fully integrates the economics
of household production. The incorporation of household production into the economic
analysis at both levels, theoretically and empirically, is fundamental for the study of a
variety of issues, including the intra-household allocation of resources and the distribution
of real income, the real household living standards and the effects of changes in policy vari-
ables. In that sense, an extended SAM with household production, such as the one intro-
duced here, can be used as benchmark information for computable general equilibrium
(CGE) models in which the distribution of time between market and non-market activities
matters. Some examples of applications to economic policy would include the following.

First, development policy. Household production in underdeveloped countries is of a
sizeable weight and social accounting matrices have proved there to be a useful tool for
modelling (see Round, 2003), either by obtaining multipliers directly from the table or
as the benchmark for computable general equilibrium models. An example of the latter
is provided by Fontana and Wood (2000), who analyse the effects of trade using a CGE
model calibrated to a compacted social accounting matrix extended to consider household
production. Second, environmental policy, by including intermediate inputs in household
production that contaminate with different intensities (an idea that is developed in Pfaff
et al., 2004) and tackling the implications of policies to reduce the amounts of pollution
as in Babiker et al. (200.3). Third, tax policy in a general equilibrium context, by taking
account of the fact that the welfare impact of taxes depends on how different households
combine unpaid work and goods to produce goods and services (see Piggott and Whalley,
2001; Iorwerth and Whalley, 2002; Kleven, 2004; and Apps and Rees, 2004), and allowing
both efficiency and equity effects.
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Notes

'other groups of activities nol considered by national accounts are: underground activities, ilk-gal activities
or the inlormal sector (OECD <>/«/.. 2002). A classiticalioti of household activilicscan he round in Chudeau
and Roy (1986).

^See Holloway et al. (2002) for a recent developmeni.
Keuning (1998) provides a description of the relationship between national accounts and socio-economic
policies. Two examples of improvements in this sense are the Leadership Group on Stwial Accounting
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Matrices (SAM-LEG), which was bom under the recommendations of the European Economic Council, and
the Siena Group for Social Statistics of the United Nations.
We use the cross entropy method (Robin.son et al.. 2001).

^Income tax and corporation tax are considered transfers from households and corporations lo the public
administration.

"The data a.ssociated with this SAM are available from the authors upon request.
Hor a discussion of valuation issues arising in estimating the value of labour services in household pro-
duction see Goldschmidt-Clemiont 11993) and also Landefeld and McCulla (2000).

^The detailed lable is available at http://www.ivie.es. WP-EC 2005-08, tnstituto Valenciano de Investiga-
ciones Economicas, Valencia.
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