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Abstract

We examine the distribution of hours of work across industrial
sectors in OECD countries. We find large disparities when sectors
are disaggregated into those that produce goods without home substi-
tutes, those that produce goods with home substitutes and health and
social work. We attribute the disparities to tax and transfer policies
in the presence of home production. High taxation reduces hours in
sectors with close home substitutes by more than elsewhere. Health
and social subsidies increase hours in that sector. We quantify these
effects using sectoral data and time use surveys for nineteen OECD
countries.

acknowledgements, key words, JEL classifications, to come

There are large differences in the kind of jobs that people do across the
industrial countries of the Organisation for Economic Cooperation and De-
velopment (OECD). Table 1 divides the two-digit industrial sectors into three
groups, and gives the percentage distribution of hours of work in three coun-
tries with different social support programs: the United States, Italy and
Sweden.1 The choice of industrial groups is governed by whether or not the
output of a sector has close substitutes in home production. Sector 1 com-
prises agriculture, manufacturing, business services and other services of a
specialized nature, which are activities that have no counterpart in home
production, as reported in time use surveys. Sector 2 is the health and social

1A discussion of social support programs and their differences is contained in the text.
For more information see Esping-Andersen (1990, 1999).
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Table 1:
Percentage Distribution of Hours of Market Work in Three Countries

Sector United States Italy Sweden

1 69 67 68

2 8 6 14

3 23 28 18
The full definition of sectors is given in Table 2. Sector 1 is mainly manufacturing and
business services, sector 2 is health and social work and sector 3 mainly unskilled or
semi-skilled services.

work sector, which has home counterparts, especially in childcare. Sector 3
consists of all other sectors, which produce less specialized services which also
have close substitutes in home production, such as retailing (a substitute for
shopping time) and catering (a substitute for cooking time).
The share of sector 1 is very similar across the three countries, taking up

about two thirds of market work. In contrast, there are large differences in
the shares of the other two sectors. Sweden has a relatively larger health and
social work sector, whereas Italy has the largest share in sector 3, exceeding
the Swedish share of this sector by more than ten percentage points.2 Why
these large differences in the distribution of work?
One possible cause of these differences is related to past total factor pro-

ductivity (TFP) growth. In our earlier work (Ngai and Pissarides, 2007,
2008) we showed that if final outputs are poor consumption substitutes for
each other, employment shares grow faster in sectors characterized by lower
rate of TFP growth. So if historically Swedish TFP growth in health and so-
cial work was much below growth in the United States and Italy, there could
be a TFP explanation for the large share of this sector in Sweden. Similarly
for unskilled services in Italy.
But this cannot be the main explanation for the type of cross-country

differences shown in Table 1. The cross-country differences shown are in
shares, i.e., in the ratio of hours in one sector to the sum of hours in the
other sectors. Such differences need to be explained by differences in relative
TFP levels. So if TFP is to explain the larger health and social care sector
in Sweden, the ratio of TFP in sectors 1 and 3 to TFP in health and social
work needs to be much larger in Sweden than in Italy or the United States.
Moreover, if TFP were the reason for the differences in time allocations,
the substitutions would not be exclusively between sectors 2 and 3 but they

2Similar differences exist in the absolute number of hours worked in each sector. We
define the data more precisely and discuss the experience of all countries in section 2.
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would affect all sectors. We compute the differences in TFP ratios required
to explain the different allocations shown in Table 1 for all countries in our
sample, and conclude that they are implausible.3

We argue that the key reason for the large differences in the cross-country
allocation of hours is policy and the home-market substitution. Sweden taxes
market economic activity more heavily than either the United States or Italy
do, and uses large parts of the revenue to subsidize the provision of social
care in the market. Rational individuals withdraw labor from other activities
and work more in social care. We study the policy differences across several
OECD countries and quantify their impact on the sectoral allocation of work.
The data requirements for this work are large and they are the main limiting
factor in our choice of countries and time period.
Taxes can have distortionary effects on the sectoral allocation of work

for two reasons. First, not all types of work are equally taxed. We find
that all countries subsidize health and social care, but Sweden and other
Scandinavian countries subsidize it much more than other countries do. The
tax differentials between social care on the one hand, and all other economic
activity on the other, vary a lot across countries, and this explains some of
the sectoral distortions.
But the observed tax differentials and the implied substitution of final

consumption goods across market sectors are not enough to explain the large
distortions in the allocation of work that we find. They are significant and
work in the right direction, but quantitatively the policy impact is not big
enough to explain the data. For example, when an accountant’s services are
taxed and a childminder’s services subsidized a family may hire an accountant
for fewer hours and take the child to a childcare center, but the elasticity of
substitution across these services is not big enough to give taxation the scope
for a large quantitative impact.
We argue that a main factor behind the large distortions across sectors is

the substitution between market and home production. We use data on home
production to show that the market-home substitution explains most of the
distortions that we see in the allocation of market work. We also investigate
the extent to which the market-home substitution is influenced by policy.
Intuitively the influence is obvious. When market goods and services are
taxed households turn to producing some of those goods in the home, where
work is untaxed. Similarly, when market-provided social care is subsidized,

3Another possible cause of the observed differences in the distribution of work are
differences in tastes. We do not model the origin of tastes, so we cannot properly evaluate
such an explanation. But we still find this explanation implausible because the differences
in tastes required to explain the data are very large and they are about market goods,
e.g., that Swedes like health and social care much more than Italians do.
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less of it is done at home and there is more take-up of social services in the
market.
We find support for this intuitive argument: policy is an important factor

behind the cross-country differences in the allocation of working time to the
market and the home, but it is not the only one, especially in social care.
Our model identifies the ratio of market to home technology and differences
in tastes over home and market production as additional influences on the
market-to-home substitution and further work is needed here to test whether
the reasons for the differences in home production not explained by taxation
are due to differences in tastes or technology, or to other factors.4

Market-home substitutions distort sectoral allocations in the market even
when taxation is uniform, because they are a cause of differences in the elas-
ticity of labor supply to different sectors. We argue that the elasticity of
substitution between home and market production is zero for some goods,
mainly manufacturing and specialized services, and positive for social work
and for other semi-skilled or unskilled services, such as shopping and cook-
ing. These substitutions, when combined with the differential tax treatment
of social care and other services, drive our results, as they explain why dif-
ferences in taxes and home production across countries have a differential
impact on the distribution of economic activity.
We are not the first ones to study the impact of market-home substi-

tutions on market economic activity, although we believe we are the first
ones to distinguish between different sectors in an equilibrium model, and
derive the distribution of market work across sectors. Freeman and Schet-
tkat (1995) study micro time use data for a small number of countries and
conclude that there is virtually one-for-one substitution between home and
market activities across individuals, a claim that was disputed by Burda,
Hamermesh and Weill (2008). Kelly Ragan (2006) looks at policy effects on
the choice between home and market, with direct reference to home produc-
tion time using various time use surveys, so in this respect her study is close
to ours. But unlike us she studies total hours of work in a small sample of
countries, using a variant of the model of Rosen (1997), one of the pioneers
in this area of research. Total hours of work (in Sweden and how they com-
pare with the Unites States) is also the focus of studies by Rogerson (2007)
and Olovsson (2009), whereas Prescott (2004) and Rogerson (2006) compare
taxation burdens and employment outcomes for several countries. Davis and
Henrekson (2005) study questions similar to ours in a partial equilibrium

4Several writers have written about the differences in the way that OECD citizens
view the role of social care and family-related work in the home and the market. See for
example, Esping-Andersen (1990, 1999), and Algan and Cahuc (2009), where questions
related to religious beliefs and culture are investigated.
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task-assignment model, and estimate the impact of taxation on employment
in three sectors of economic activity, eating and drinking establishments,
lodging and retail trade.5 Their estimation results are consistent with the
results of our model.
We construct an equilibrium and quantifiable model with the smallest

number of sectors needed to capture the distortionary impact of uniform and
biased taxation. As in the example of Table 1, we distinguish between three
market sectors. One that includes all sectors that produce output that is not
subsidized and has no close home substitutes; one with health and social work
that has close home substitutes and is subsidized;6 and one that includes
all other sectors that have close home substitutes and are not subsidized
(a full listing of two-digit sectors is given later in this paper, in Table 2).
Corresponding to the three market sectors and given the assumptions that
we are making, there are two types of home-produced goods, which we also
call sectors for easier reference. One home sector produces goods that are
close substitutes to health and social care (essentially, and because of data
limitations, childcare) and the other produces goods that are close substitutes
to all other services.7

Our model has simple linear production functions with no capital, which
we believe is a useful restriction for the points that we want to make. The
key to the model are two elasticities of substitution, the one between market
goods and the one between market and home production. We show that
general taxation has a greater impact on sector 3 than on sector 1, because
neither sector is subsidized and sector 3 loses more hours of work to the
untaxed home sector. But market hours in sector 2 respond to both the
elasticity of substitution with home production and the subsidy given to
market activities, so its relative size depends on the relative magnitude of
each.
In order to confront our predictions to data we need three different types

of data. First, we need to know the hours of work allocated to different
sectors, which are available for a fairly large number of countries at the two-

5They deliberately omit child care because of difficulties in constructing comparable
subsidy rates across the countries in their sample, one of the challenges that we take up
in this paper. Their sample of countries for the employment regressions varies between 9
and 14 countries, depending on data availability.

6Unfortunately, it is not possible to distinguish between high-skill health care, e.g.,
hospital treatment, and social work, such as childcare centers or elderly care. Ideally, our
sector 2 should exclude high-skill health care which has no home substitutes.

7In Ngai and Pissarides (2008) we discuss in detail the kind of activities spent in home
production and review their historical development. The sector allocations that we are
adopting here are consisetent with that evidence. See also Robinson and Godbey (1997)
for the US and Burda, Hamermesh and Weil (2008) for cross-country comparisons.
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digit level through the data set KLEMS. Second, we need the size of social
expenditure on child care, which can be obtained from the OECD Social
Expenditure database SOCX. We compare the implied subsidy by combining
the social expenditure data with sectoral data on gross output fromKLEMS.8

Finally, we need to know the hours allocated to different activities at home,
which we obtain from time use surveys. We constructed comparable data
sets for 19 OECD countries and we focus on cross-country differences around
the time of the time use surveys, circa 2000. These countries include the
United States and Canada, Australia and New Zealand, Japan and Korea,
and several European countries from Scandinavia to the Mediterranean, so
we have a good mixture of welfare states and policy regimes.
Section 1 outlines our model of three market and two home sectors. We

derive equilibrium allocations as functions of three sets of parameters, pref-
erences, technology and policy. In section 2 we describe the relevant data
for the 19 countries in our sample and summarize their main features. In
section 3 we discuss the model predictions for the cross-country differences
in the distribution of hours of work, beginning with cross-market substitu-
tions (section 4) and following up with substitutions between market and
home production (sections 5 and 6). The role of policy in influencing the
marketization of time is more fully discussed in section 7.

1 The model

Consumer allocations. We solve the time allocations for a representative
agent who has a static CES utility function defined over consumption goods
produced at home and in the market, and over leisure. She is a price and
wage taker in the market, conditional on taxes and transfers chosen by the
government, and chooses home production conditional on linear production
functions. There is no capital in the model so it can be solved as a static re-
source allocation problem, with linear production functions for market goods
as well and market clearing throughout. There are no profits in equilibrium
and all income is in the form of wages. The government balances its budget
with lump-sum transfers.
Government plays a complex role in this economy. It taxes wage income

at rate τ and each market good at a net rate ti (the gross tax rate less any
subsidy). It also taxes or subsidizes employment, to be specified later. It
makes lump-sum transfers T to the representative agent, which are a com-
ponent of its social policy and include an item for balancing the budget. It

8For KLEMS see http://www.euklems.net/index.html, and for SOCX,
http://www.oecd.org/document/9/0,3343,en_2649_34637_38141385_1_1_1_1,00.html
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employs labor to produce and supply goods to consumers. Government goods
might be of many different kinds, but because our interest is in the distrib-
ution of hours, we can follow Prescott (2002) and simplify the formal model
by assuming that all goods are perfect substitutes for private consumption.9

The representative agent’s utility function is

U (c, lm, lh) = ln c+ v(1− lm − lh), (1)

where c is a consumption aggregate, lm is market work (private and govern-
ment), and lh is home work. v(.) is an increasing concave function. Aggregate
consumption is a CES aggregate of three types of goods, denoted by c̃i,

c =

∙
3P

i=1

ωic̃
(ε−1)/ε
i

¸ε/(ε−1)
, (2)

where ε ≥ 0 is the constant elasticity of substitution and ωi > 0, Σωi = 1.
Each c̃i is a composite of market-produced and home-produced goods in
sector i. Sector 1 is comprised of all goods that have no home-produced
substitutes, so c̃1 is the market good c1. In sectors 2 and 3, c̃i is a CES
aggregate of market and home produced goods,

c̃i =
h
ψic

(σi−1)/σi
i + (1− ψi)c

(σi−1)/σi
ih

iσi/(σi−1)
i = 2, 3, (3)

where ci is market-produced consumption, cih is consumption of goods pro-
duced at home, σi ≥ 0 is the elasticity of substitution between home and
market consumption for each good i and ψi ∈ (0, 1).
The disutility from work is independent of sector or location. Because of

perfect labor mobility, the wage rate is the same in all sectors, so the budget
constraint for market goods is,

3P
i=1

(1 + ti)pici ≤ (1− τ)wlm + T. (4)

Government employment is included in lm, and the value of all goods and
services supplied by the government are in T .
It is important that government goods are rationed, either by the govern-

ment or by some external physical constraint. For example, free education
stops after a certain level, and before then it is rationed by the availability

9The assumptions made about the substitution possibilities between government-
supplied goods and goods bought privately influence only the size of the implicit lump-sum
transfer from the government to the representative agent, which plays no role in our analy-
sis.
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of time (i.e., the consumer cannot demand an infinite amount). We assume
that all handouts of government goods are less than the quantity that is
demanded privately, so the consumer tops up the government handout, and
market clearing is at the competitive level.
The government also subsidizes consumers when they buy some private

goods, or it may produce these goods and hand them out at a reduced price.
For these goods we assume that the consumer has unlimited choice to buy
as much quantity as she wants at the subsidized price, so we enter the goods
in ci and deduct the subsidy from ti.
The home production constraints for sectors 2 and 3 are,

cjh ≤ Ajhljh, j = 2, 3, (5)

where ljh is the time allocated at home to each activity j and Ajh is labor
productivity in each activity.
In order to solve the problem it is convenient to define a new budget con-

straint for total work l ≡ lm+lh, that incorporates the production constraints
(5). Define “total” after-tax income by (1− τ)wl, and re-write (4) as

3P
i=1

(1 + ti)pici ≤ (1− τ)wl − (1− τ)w(l2h + l3h) + T. (6)

Next, substitute ljh from (5) into (6), to obtain,

3P
i=1

(1 + ti)pici +
3P

j=2

pjhcjh ≤ (1− τ)wl + T, (7)

where pjh = (1 − τ)w/Ajh is a net implicit price for home-produced goods.
The numerator is the net wage that the household could get by supplying
one unit of labor to the market, and the denominator is the number of units
of the home good that she could get by supplying the same unit to home
production.
The consumer problem is the maximization of (1)-(3) subject to the single

constraint (7). The first-order conditions for market goods, home goods, and
time are, respectively,

1

c

∂c

∂ci
− λ(1 + ti)pi = 0, i = 1, 2, 3 (8)

1

c

∂c

∂cjh
− λpjh = 0, j = 2, 3 (9)

−v0(1− l) + λ(1− τ)w = 0. (10)

λ is the undefined multiplier for the budget constraint. From these we derive
some key results.
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Total work hours. From (8), (9) and (7) we obtain

λ =
1

(1− τ)wl + T
, (11)

and so (10) gives the condition for total work hours, l :

1

v0 (1− l)
− l =

T

(1− τ)w
. (12)

In the absence of lump-sum transfers, total work depends only on preference
parameters, because of the logarithmic utility of aggregate consumption. The
supply of hours to the market then varies only to the extent that there are
substitutions between home and market production (which we call, follow-
ing Freeman and Schettkat, 2005, “marketization”). In Ngai and Pissarides
(2008) we showed that such substitutions can give non-trivial labor supply
dynamics, driven by the dynamics of technology, which mimic some key long-
run dynamics of hours of work in the United States. We show below how
marketization can vary with technology and policy parameters in this model.
If T > 0, both the dynamics and cross-sectional properties of the supply

of labor become richer, because now there are two substitution margins,
the one for overall leisure and marketization. Focusing on the former, higher
transfers or taxes imply lower overall hours of work and more leisure, whereas
higher wages imply more work.
Marketization. The composite good c̃j can be acquired by buying some cj

from the market at price pj, or by producing it at home as cjh at a (shadow)
unit cost pjh.We define “marketization” as the substitution of one unit of cj
for cjh. The extent of marketization is obtained by dividing condition (9) by
(8), for good j and jh respectively:

cjh
cj
=

µ
ψj

1− ψj

pjh
(1 + tj) pj

¶σj

j = 2, 3. (13)

Recalling that pjh = (1− τ)w/Ajh, it follows that consumers marketize more
of good j if they have higher net wages, if the market good is cheaper or
if labour productivity in home production is lower. The impact of these
parameters depends on the elasticity of substitution between market and
home goods. In the limit, as σj → 0, the two types of goods are consumed
in fixed proportions. But for σj > 0 there can be a lot of differences in the
marketization of home production across individuals, countries or over time,
depending on the values taken by taxes and market prices.
Relative demand for market goods. We next solve for the ratio of real

demand for market goods 2 and 3, which have home substitutes, to the de-
mand for good 1. The objective is to obtain from these ratios the employment
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shares in each sector of market activity. Dividing condition (8) for good j by
the one for good 1, we obtain,

cj
c1
=

µ
ωjψj

ω1

¶εµ
(1 + tj)pj
(1 + t1)p1

¶−εµ
cj
c̃j

¶1−ε/σj
, (14)

We note that cj/c̃j is the share of good j that is marketized. It follows that
the relative market demand for good j is a decreasing function of its relative
price and, under the plausible restriction ε ≤ σj, an increasing function
of the extent of its marketization. This is an important channel through
which policy influences relative market shares. Higher and uniform taxes on
all goods (i.e., tj = t1) do not affect relative consumption shares for given
marketization, but they imply less marketization for good j and so a lower
market share for this good.
The sectoral allocation of time. In order to derive the market employment

shares we make use of market clearing and the production functions for each
market good. Let the production functions be

ci ≤ Aili, i = 1, 2, 3. (15)

The notation parallels that for home production, with Ai standing for the
(market) labor productivity of good i and li for the number of hours allocated
to it.
The revenue from the sale of good i is piAili, and is used to pay for wages

and employment taxes net of subsidies. Denote the net employment tax rate
by te. Free mobility of labour implies that wages are the same in all market
sectors, so relative market prices are given by the ratio of the technology
parameters:

(1 + te)wli = piAili =⇒
pi
pj
=

Aj

Ai
. (16)

The relative price of the market good to the implicit price of the home good
is also obtained from (16), by substituting w from it into the condition pjh =
(1− τ)w/Ajh,

(1 + tj)pj
pjh

=
(1 + tj)(1 + te)Ajh

(1− τ)Aj
. (17)

We define the “tax wedge” that applies to sector j, denoted twj, by10

twj = 1−
1− τ

(1 + tj)(1 + te)
. (18)

10For small tax rates this is approximately equal to the tax wedge used in econometric
studies, twj = τ + tj + te, but taxes in our sample of countries are not small and the
approximation is not good.
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Relative prices for all goods then are,

pi
pj

=
Aj

Ai
(19)

(1 + tj)pj
pjh

=
Ajh

(1− twj)Aj
(20)

i = 1, 2, 3 j = 2, 3.

Given now the linear production functions, the marketization condition
(13) translates into the following condition for the marketization of time in
sector j :

lj
ljh
=

µ
1

ψj

− 1
¶−σj µ Aj

Ajh

¶σj−1
(1− twj)

σj j = 2, 3. (21)

The marketization of time is driven by three sets of variables, preferences,
productivity, and taxes. For σj > 1,more is marketized when market produc-
tivity is higher than home productivity.11 More importantly for our present
objectives, the impact of policy is summarized in a single composite, the tax
wedge. Higher tax wedge leads to less marketization and the impact is bigger
when the elasticity σj is bigger.
Turning now to market sectors, we derive the employment ratios of sectors

from (14) and the linear production functions:

lj
l1
=

µ
ωjψj

ω1

¶εµ
A1
Aj

¶1−εµ
1 + tj
1 + t1

¶−εµ
cj
c̃j

¶1−ε/σj
. (22)

Calculating cj/c̃j from (3), (13) and (20), we obtain

cj
c̃j
= ψ

−σj/(σj−1)
j

"
1 +

µ
1

ψj

− 1
¶σj µ Ajh

Aj(1− twj)

¶σj−1
#−σj/(σj−1)

. (23)

(22) is a key equation for the model because it gives the dependence of mar-
ket sectors on policy. For given taxes and subsidies, employment shares are
driven by technology. Under the plausible restriction ε < 1, technologically
less advanced sectors attract bigger shares (Ngai and Pissarides, 2008). Pol-
icy influences employment shares in two ways. If two sectors are equally

11To see the intuition, suppose the goods are perfect substitutes, then σj →∞ and all
production moves to the more productive location. If σj = 0 the goods are produced and
consumed in fixed proportions, and so more labor moves to the less productive location
to compensate.
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taxed, policy influences their relative size only because of the substitutions
between home and market production. Intuitively, the elasticity of the sup-
ply of labor to a sector is higher when the sector produces goods that have
close substitutes in home production (σj > 1). But not all sectors are equally
taxed, because of social subsidies. If tj < t1, as would be the case if sector j
is subsidized and sector 1 is not, the relative employment of sector j is higher
because the demand for its final output is higher.
The model makes strong predictions about two features of sectoral al-

locations that can be confronted with data. first, the relative employment
shares in (22) can be obtained for a large number of countries from industry
employment data, and second the marketization equation (21) can be tested
against data that combine time use surveys with industry employment data.

2 Data derivation and description

Time use surveys have proliferated recently but with very minor exceptions
they are still mainly one-off surveys that follow similar principles across coun-
tries and over time. The United States began an annual survey in 2003 and
the European Union is in the process of setting up Europe-wide standards
for regular surveys across the European Union. However, for the purposes
of this study we are restricted to a small number of surveys; we selected one
survey for as many countries of the OECD as we could find, undertaken as
close to the turn of the millennium as possible. For most countries this was
the only available information.
Time use surveys record "market work" as the aggregate of the number

of hours spent at the place of work, time taken to travel to work and any
other activities related to market work, such as working at home in evenings
or weekends, job search, reading literature connected with the job etc. For
this reason market work reported in time use surveys exceeds hours of work
reported in household or employer surveys. In the countries of our sample
the mean log difference between market work reported in time use surveys
and the total hours reported by employers over a comparable period of time
is 27.3, with standard deviation 4.7, so differences across countries are of a
comparable order of magnitude.
Time use surveys, however, do not report the occupational or industrial

breakdown of market hours. The only source of the industrial breakdown
of hours of work that is comparable across countries is the OECD KLEMS
database, which is employer-based. We use this survey to get the percentage
distribution of total market hours across the model’s three sectors but either
the same data set or the time use surveys for two different sources of total
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Table 2:
The three sectors of market work

production and business services health other services
agriculture
and allied wholesale trade health and

social work
sale, motor repairs
retail trade

mining and
quarrying

air transport,
post and telecom

hotels and
restaurants

manufacturing
finance, insurance,
real estate and
business services

inland transport
water transport
aux. transport

gas, electricity,
water education

refuse disposal
recreational,
other personal

construction
membership
organizations,
media activities
public admin.
and defence,
soc. security

All economic sectors in KLEMS are included except for the sector "private households with
employed persons", which is excluded from the analysis because of apparent inconsistencies
in the data.

hours of work.
Consider first the distribution of aggregate hours of market and home

work in the nineteen countries in our sample.12 Figure 1 shows a clear nega-
tive relation between market and home hours. Both home and market hours
are from the same time use surveys. A regression line through the points
has slope −0.55 with an R2 = 0.56, indicating that for every extra hour of
market work, home work falls on average by about 33 minutes. With regard
to levels, market and home work are about the same on average but there
are variations across countries, with the two Asian countries at one extreme
in favor of market work over home production, and the continental European
countries at the other extreme of more home hours relative to market.
We obtained the rest of our data mainly from two large OECD databases,

KLEMS and SOCX. KLEMS gives hours of work for two-digit sectors with
very few gaps for most countries, and covers all countries in the sample except
for Canada, Norway, and New Zealand.13 We grouped the two-digit sectors
into the model’s three sectors according to the classifications in Table 2. The
market activities in the sub-sectors included in sector 3 broadly correspond
to the home-production activities reported in time use surveys, e.g., hours
of work in the retail sector correspond to time spent shopping in time use

12Full definitions, year of the survey and source are given in the data Appendix.
13For Canada and Norway we used KLEM’s predecessor, STAN, and for New Zealand

we used country sources on employment shares and total hours to get sectoral hours.
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surveys, restaurants match time spent cooking, etc. For sector 2, all time
use surveys report hours of childcare, which is a close substitute for market-
based childcare, and some report a much smaller number for care of other
dependents. Given this information, ideally we would have wanted to split
the sector into two, one for health services such as hospital treatment, which
has no home substitutes, and one for caring services, with home substitutes.
However, this is not possible with the available data sets, so we treat the
aggregate of health and social care as the market activity with childcare as
its close home substitute.
The average shares of each of our three sectors for the last ten years of the

sample are shown in Figure 2. Sector 1 is the biggest sector in all countries,
but the most interesting fact that emerges from this figure is that despite its
size, the cross-sectional variation in the share of sector 1 is less than that in
the other sectors. This is consistent with our model, to the extent that the
two asymmetric influences on hours of market work, the subsidization of some
activities and the market-home production substitution, impact directly on
the other two sectors.
The largest shares of sector 2 hours are in the four Scandinavian countries,

and the smallest in the two Mediterranean and two Asian countries covered
by the sample. Although naturally no country is exactly the same as another
in its treatment of welfare, there are country clusters with broadly similar
policies that correspond to the rankings in Figure 2 (see Esping-Andersen
1990, 1999). The Scandinavian countries have the highest levels of overall
taxation but they use a large part of the revenue to subsidize market-based
social services. They have the largest sector 2 share. Next come the con-
tinental European countries, which also have high taxation and subsidize
heavily social services but not to the extent of the Scandinavian countries.
Anglo-Saxon countries have generally lower taxation and welfare transfers,
so they have relatively larger sectors 1 and 3, and correspondingly smaller
sector 2 share. Finally, southern European countries do not give support
to market-based social care and have the smallest relative size for sector
2. Japan and Korea are in line with southern European countries with no
subsidy to market-based social care.
Policy is characterized by three types of instruments, taxes, health and

social care subsidies and lump sum transfers. We focus on employment shares
and marketization, which are independent of lump sum transfers, so we do
not attempt a calculation of them. The tax rates on labor income, consumer
spending and employment are given in OECD publications (see the Appen-
dix). For each country we also calculate the employment subsidy rate as the
ratio of total spending on “active employment measures” to the wage bill.
The combination of these taxes net of the employment subsidy gives the tax
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wedge for sectors 1 and 3.
For the health and social work sector, different countries follow different

subsidization policies, and detailed case by case modeling for each country
is not feasible. We follow a common approach to defining the subsidy rate,
which captures the extent of subsidization of this sector. We calculate two
alternative subsidy rates, one applying to social care only and one including
health subsidies.
The main substitution between market and home is in social care, which is

primarily childcare. Our first subsidy measure includes the value of “benefits
in kind” in social care, reported in SOCX, which is the money governments
spent in subsidizing day care centers.14 The second subsidy adds to this
health spending on benefits in kind. Health spending is on average much
larger than social care spending but it encompasses both medical services
and drugs and medical equipment, which are not part of the output of the
health sector. Health expenditure data for the United States shows that
about half the health spending is on drugs and equipment and the other half
on medical services.15 We applied this fraction to all countries and so divided
by 2 the total health subsidy reported in SOCX. Adding the result to social
care spending yields our second health and social care subsidy.
The subsidy rate on health and social care is defined as the ratio of each

subsidy amount calculated as in the preceding paragraph to the gross output
of the health and social work sector. As the value-added of private health and
social care services is not taxed, the subsidy rate calculated for each country
is the net expenditure tax on the model’s sector 2. The simple correlation
coefficient between the two calculated subsidy rates is 0.87, so countries that
subsidize social care heavily (as a rule, the Scandinavian countries) also sub-
sidize health more generously. Figure 3 shows the calculated tax wedge on
all sectors except for health and social care and the tax wedge calculated for
sector 2 with the broader subsidy that includes health. Countries are sorted
according to the differential between the two rates. The Scandinavian coun-
tries have the biggest differential between the two tax rates and the southern
European and North American countries the smallest, with the correlation
coefficient between the two wedges equal to −0.41.
14There are two types of residential care (for old age and incapacity-related) and one of

family day care. In addition, all three types have some other benefits in kind associated
with them.
15reference?
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3 Explaining country differences

We are interested in making quantitative predictions of the percentage dis-
tribution of hours of work across the model’s three sectors, roughly corre-
sponding to manufacturing and business services, health and social work and
unskilled services. Given the structure of the model, it is convenient to derive
these predictions from the model’s predictions of the ratios l2/l1 and l3/l1,
by making use of the relation linking the percentage hours distribution with
the ratios of hours,

sj = 100
lj/l1

Σ3i=1li/l1
j = 1, 2 (24)

s1 = 100− (s2 + s3).

The key equations used in the predictions of the ratios are (21), (22) and
(23). Equation (22) shows that the impact of the parameters on the ratio
of hours can be divided into the impact of the substitution across the three
market goods and the impact of the substitution between market and home
production. We approach the problem by first investigating the strength
of the substitution across the three goods and then introduce the market-
home substitution. We investigate how much the model contributes to the
explanation of country differences compared with a “naive” prediction that
all percentage distributions are equal to the sample means except for random
terms.
In order to make the predictions we need values of the two substitution

parameters, ε and σj for j = 2, 3.16 Previous estimates of the parameters give
the plausible values of the elasticity of substitution between manufacturing
and services in the range 0.0−0.3.Given that in our model ε is the elasticity of
substitution between a component of service consumption and other services,
a value in the upper bound of this range seems more plausible, so we choose
ε = 0.3 as our benchmark. The value of the elasticity of substitution between
home production and all market goods is in the range 1.5−2.3.Again, because
in our model σj is the elasticity of substitution between market and home
goods in sub-sectors of the economy with higher substitution possibilities, a
value in the upper range of the aggregate estimates is more appropriate. We
choose σj = 2.3 as our benchmark, although even higher values might be
appropriate.

16For estimates of the elasticity of substitution between home production and all market
goods see Rupert, Rogerson and Wright 1995, McGrattan, Rogerson and Wright 1997 and
Chang and Schorfheide 2003. The elasticity ε is further discussed in Ngai and Pissarides
(2008).

16



4 Substitutions across market goods

If we shut down the market-home substitution margin (e.g., by evaluating the
model solutions at ψj = 1), the cross-country hours distribution could differ
for two reasons: different tax rules across sectors or different productivity
ratios. For ψj = 1 equations (22) and (23) yield,

lj
l1
=

µ
ωj

ω1

¶εµ
Aj

A1

¶−(1−ε)µ
1 + tj
1 + t1

¶−ε
. (25)

For sector 2, t2 < t1 in all countries in the sample, but for sector 3, t3 = t1.
Taxes therefore cannot predict differences in the ratio l3/l1, but they could
predict differences in the ratio l2/l1. These differences are measured by the
last term in (25). In deviations from log means we obtain,

ln
l2k
l1k
−E ln

l2
l1
= −ε

µ
ln
1 + tjk
1 + t1k

− E ln
1 + tj
1 + t1

¶
(26)

where k denotes the country index and E in front of the log denotes the
sample mean. We use (26) to obtain a prediction for the ratio l2/l1 for each
country. Using this prediction in (24) along with the actual l3/l1 we obtain
a prediction for the share of market hours in sector 2.
Figure 4 reports the results of these calculations. Panel a (figure 4a)

reports the results for ε = 0.3, which we consider the most reasonable value
at this level of aggregation. The predictions are highly correlated with the
data (ρ = 0.87), which shows that the impact of taxes and subsidies on sector
2 share is significant. But the quantitative impact of the calculated tax rates
when only market substitutions are considered is too small to explain the
data. The predicted series in figure 4a does better than the naive prediction
that equates each country’s share to the sample mean, but has much less
variation than the data series, as the deviations about the 450 line show.
The root of the mean squared error (rmse) under the naive prediction is 3.33
and under the model’s prediction 2.81, showing a clear improvement.
The predictions in Figure 4a were derived with the tax rate obtained when

only social work subsidies are taken into account. The predictions with the
broader measure of subsidies that includes also half of health spending by the
government are very similar and not reported. The correlation coefficient of
these predictions with the data is ρ = 0.85 and the rmse of the prediction is
2.71. This similarity is implied by the correlation between the two tax series
and the fact that the predictions are obtained by comparing deviations form
sample means (the countries that subsidize social work more heavily than
the mean also subsidize health care more heavily than the mean).
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The substitution margin that drives the results in Figure 4a is across
market sectors only. It requires that as health and social care are subsidized,
and the other sectors taxed, consumers switch their consumption from the
other goods to health and social care. Our finding is that such a switch takes
place, but there is no evidence that health and social care goods are suffi-
ciently close substitutes to these other goods to justify large substitutions,
even when there are large subsidies to health and social care. It is natural
to conclude from this that had there been more substitution possibilities the
model would have performed better. Indeed, a log-linear regression of the
ratio of hours in sectors 2 to 1, to their tax ratio yields a coefficient estimate
of 1.57. Figure 4b shows the predicted series for the hours share for ε = 1.57.
A regression line through the points virtually coincides with the 450 line, and
gives a good fit (R2 = 0.72), which shows that the best-fitting specification
explains a large part of the variation in the employment share of health and
social care. The rmse of this prediction goes down to 1.80. Korea is the only
outlier, which is not surprising given its very small employment share in this
sector. However, the caveat remains that the value of the elasticity required
to give this fit is far off the range of plausible values estimated in a number
of studies.
The cross-country differences predicted for sector 2 influence the shares

of the other two sectors symmetrically, because the denominator in (24) is
common and the numerator is unchanged for both sectors. This goes against
the evidence shown in Figure 2, where there is more variation in the share
of sector 3 and its share is better (negatively) correlated with the share of
sector 2 than is the share of sector 1. Computing the implied share of sector
3 for ε = 0.3 and ε = 1.4 improves the prediction of the sector 3 share over
the naive one, but only marginally. The rmse for the naive specification
(all countries have the same share 3 sector as the sample mean) is 3.42, for
ε = 0.3 it is 3.34 and for the best fitting ε = 1.57 it is 2.97. This is further
evidence that although taxation contributes to the cross-country variation
in employment shares it is not the only (or even main) explanation of such
differentials.
Of course, it is possible that the part of the variation not explained by

tax differentials can be explained by productivity differences across countries.
To investigate the contribution of productivity differences we require data
for the productivity ratios in sectors 2 and 3, Aj/A1. Given the difficulty
of obtaining good estimates of relative productivity differentials, which are
also comparable across countries, we approach the problem in reverse. We
calculate the productivity differences required if market productivity is to
explain the observed differentials in the cross-country hours distributions,
given the observed tax differentials for sector 2.
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From (25) we obtain the following equation for the productivity ratios:

Aj

A1
=

"µ
ωj

ω1

¶−εµ
lj
l1

¶µ
1 + tj
1 + t1

¶ε
#−1/(1−ε)

. (27)

As with the tax predictions, we take logs and compute the difference from the
log mean required to match the tax predictions with the data. We normalize
the mean to 1 for both sectors 2 and 3 and report the results in Figure 5.
The required productivity ratios in most cases are implausibly large. The

best way to see the intuition behind these results, given that they are ratios
of ratios, is to conjecture that because tradeables are concentrated mainly
in sector 1, productivity differences across the open economies of the OECD
should be less for sector 1 than for the other sectors. Suppose for the sake
of the intuitive argument that sector 1 productivities are the same in all
countries. Figure 5 then shows that in order to explain the larger relative
employment in health and social care in Denmark, hourly productivity in
that country in health and social care has to be half of the sample mean.
Similar results hold for the other Scandinavian countries. Similarly, in order
to explain the smaller size of this sector in Spain, hourly productivity in
that country has to be 65% more than the average hourly productivity in
the OECD sample. The most extreme case is Korea, where the health and
social sector is so small that productivity in that sector needs to be nearly 8
times as high as the mean to explain it.17 The differentials required for the
allocations in sector 3 are of a similar order of magnitude.
Such differences in relative productivities are implausible, given measured

productivity differences. But we find even more implausible the requirement
that the productivity differences in sector 2 and 3 should be negatively cor-
related. The simple correlation coefficient of the points shown in Figure 4
is −0.35, and if Portugal and Korea are excluded it rises to −0.70. Thus, if
productivity differences are to explain the observed differences in hours, the
countries that are more efficient than the average in sector 2 have to be less
efficient in sector 3. There is no reason for such a ranking in productivities.
Of course, the reason that the model requires this negative correlation is that
the countries that have large social sectors, like the Scandinavians, are also
the countries that have small unskilled sectors, so the required productivities
have to go in opposite directions.

17Korea is an outlier not shown in figure 5. Undoubtedly, trade and its more recent
development plays a role in explaining the large manufacturing sector in that country.
Nevertheless, the required productivity difference required to explain its relative sector 3
size is not an outlier, so the feature that drives the very high productivity requirement in
the health and social sector is the very small size of that sector.
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5 Substitutions betweenmarket and home pro-
duction

Our main argument is that because there are strong substitution possibili-
ties between market and home goods, home production can explain both the
bigger impact of policy on the hours distribution across countries and the
asymmetric response of sectors 1 and 3 to it. We investigate first the impact
of home production on the hours distribution whatever the source of differ-
ences in home production across countries. By doing this we are allowing for
the possibility that our model of home production does not capture all the
influences on home production, in particular on activities such as childcare,
which might be influenced by cultural attitudes.18 We follow this analysis
by investigating the impact of policy on cross-country differences in home
production.
Formally, in this section we are fixing the home production time ljh for

sectors 2 and 3 at the observed values in all countries, and derive the optimal
allocations between the three market goods. So home production plays a role
in market choices through the substitution between market and home goods
in final consumption, but the equation for the optimal allocation of time to
the market and the home, (21), is not imposed. The outcome for the market
allocations is (22), with the consumption levels replaced by their production
functions:

ci
c̃i

=

"
ψi + (1− ψi)

µ
ci
cih

¶−(σi−1)/σi#−σi/(σi−1)

= ψ
−σi/(σi−1)
i

"
1 + (

1

ψi

− 1)
µ
Ai

Aih

¶−(σi−1)/σi µ li
lih

¶−(σi−1)/σi#−σi/(σi−1)
(28)

Substitution of (28) into (22) yields

ln
lj
l1

= ε ln
ωj

ω1
+

σj(1− ε)

σj − 1
lnψj − (1− ε) ln

A1
Aj

(29)

−ε ln
µ
1 + tj
1 + t1

¶
− σj − ε

σj − 1
ln

Ã
1 + xj

µ
lj
ljh

¶−(σj−1)/σj!

where xj ≡ (1/ψj − 1) (Aj/Ajh)
−(σj−1)/σj is a function of preference and

productivity parameters. Taking a log-linear approximation to the last term

18See the references in footnote 4.
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of (29) about the sample mean we obtain,

ln

Ã
1 + xj

µ
lj
ljh

¶−(σj−1)/σj!
(30)

= ln (1 + xje
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xje
z̄j

1 + xjez̄j
σj − 1
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µ
ln
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¶
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¶¶
(31)

where zj = ln (lj/ljh)
−(σj−1)/σj . The prediction in deviations from the log

mean for sector 2 is therefore the sum of two terms, the tax terms in (26)
and a second home production term, which, noting the coefficients in (29)
becomes

xje
z̄j

1 + xjez̄j
σj − ε

σj

µ
ln

µ
lj
ljh

¶
−E ln

µ
lj
ljh

¶¶
. (32)

For sector 3 the only term in the prediction is (32) for j = 3, as there are no
tax terms.
The first coefficient in front of (32) is a number between 0 and 1 but

we have no information on its value, being a combination of preference and
technology parameters over market and home consumption. If this coefficient
is 0 home production plays no role in the allocation of market work, so it is
obviously important for our results. However, it turns out that the results are
robust to a large range of values for this coefficient, once it exceeds a value
such as 0.2 or 0.3.We followed the following approach to finding a value for it.
z̄j can be calculated directly from the data on home and market production.
To get a value for xj we assume that the productivity ratio Aj/Ajh is 1 in
both sectors and that the preference ratio (1−ψj)/ψj is equal to the average
ratio of the shares of market to home production. These targets hold exactly
for σj = 1 but we do not impose this restriction on σj in any of the other
calculations. The outcome for each sector is,19

x2e
z̄2

1 + x2ez̄2
σ2 − ε

σ2
= 0.61 (33)

x3e
z̄3

1 + x3ez̄3
σ3 − ε

σ3
= 0.80. (34)

The model predictions with these values are shown in Figures 6a and 6b.
The model fits the data well except for one outlier in sector 3, Korea. The

19A log linear regression estimate of (29) and (32) over the cross section of 19 countries
fits the data well and gives the following estimates for this coefficient: 0.67 for sector 2,
with p value 0.0003, and 0.34 for sector 3, with p value 0.0007. The regression for sector 2
also gives a new value for ε but still one that we would regard to be too high, 0.77, with
p value 0.03.
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rmse for sector 2 is reduced from 2.81 when only the impact of taxes is taken
into account, to 1.66, and for sector 3, when Korea is excluded, from 3.34 to
2.49.20

6 Full model predictions

We now come to the predictions with the full two-equation model, shown in
(21) and (22). Noting that the consumption ratio in (22) can be written as
in (28), we make use of (21) to substitute out the unobserved productivity
and taste parameters to arrive at an expression that contains only observed
variables and a very small number of parameters with known values:
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¶ε
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(35)
Taking logs and assuming that preference and productivity parameters are
common across the countries of our sample, we obtain predictions for the de-
viations from log means in terms of the marketization ratio, tax rates and the
two preference elasticities. The result of these predictions is shown in Figures
7a and 7b. We emphasize the main difference between these predictions and
the ones shown in Figures 6a and 6b: whereas in Figures 6a and 6b home
production is assumed to be exogenous, in the predictions in Figures 7a and
7b it is assumed that it satisfies (21). However, the predictions in Figures 7a
and 7b do not impose equality of productivity of home production, i.e., the
ratios Aj/Ajh can differ across countries.
Imposing the restrictions in (21) should be expected to increase the pre-

diction error of the equations but the fact that these equations can predict
the market shares without imposing equality of the home productivity ratios
or use any approximations is an advantage. It turns out that the predictions
with the full model are slightly worse than the ones when home production is
exogenous, but they still track the cross-country data well. In Figure 7a the
rmse is 2.40, compared with 2.81 when only expenditure taxes and market
substitutions are taken into account and 1.66 when home production time
is exogenous and the log-linear approximation used. In Figure 7b Korea is
still a large outlier, essentially because the very small number of hours of

20The calibrated value of the coefficient on home production in sector 2 is very close to
the regression coefficient, which by definition gives the best fit. In sector 3, although the
calibrated value is 0.80 and the regression coefficient 0.34, the predictions for the shares
are very close to each other. A value of 0.34 in the predictions gives a rmse, excluding
Korea, of 2.14 instead of 2.49.

22



home production reported in the time use survey combined with the low tax
predict a very large market share for this sector. Excluding Korea the rmse
of the prediction is 3.26, compared with 3.34 when only expenditure taxes
are taken into account and 2.49 when home production time is exogenous.21

7 Can taxes and subsidies explain marketiza-
tion?

In the predictions with the full model we imposed equation (21), which makes
the marketization of time a log-linear function of preference parameters, pro-
ductivity parameters and the tax wedge. We now look deeper into that
equation and investigate the extent to which taxes explain the variation in
the marketization rates across the countries in our sample. Figures 8a and
8b show the results with the elasticities of substitution previously used, 2.3
in both sectors.22 The model picks up well the difference between the Scan-
dinavian countries and the rest of the sample in the marketization of child
care, but the elasticity used (or the specification, which assumes common
technologies and preferences) cannot distinguish between the other countries
on the basis of the tax wedge alone.
In contrast, the marketization of other services is explained well by the

different tax rates, with the exception of Korea, which is an outlier. As
before, the problem with this country is that its time use survey reports ex-
tremely low levels of home production when compared with the other OECD
countries, which cannot be explained by policy.

8 Conclusions

We summarize the main findings as showing that the large differences in
the allocation of market work across the countries of the OECD can be
attributed to the differences in taxation, the subsidization of social work and
the market-home production substitution. Taxes and subsidies alone without
the market-home substitution explain some of the differences in the allocation
of time but not enough. Moreover, there are facts that they cannot explain
at all, such as the fact that the main differences in the allocation of hours of
work across countries are in two types of sectors, health and social work and

21The tax data for Korea is likely to be measured with error because of the different
sources used.
22Simple log-linear regressions of equation (21) with the 19 observations for sectors 2

and 3 give respectively σ2 = 1.3 (p = 0.057) and σ3 = 2.2 (p = 0.0005).
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unskilled services. When the market-home substitution is included in the
model both the larger response of market hours to taxes can be explained
and the fact that the main impact of taxes is on health and social care and
unskilled services, which have close home-produced substitutes.
The key mechanism of the model is two-fold. Taxes and subsidies cause

substitutions across market goods, with consumers switching from taxed
goods to subsidized ones. The elasticities involved here, however, are too
small to explain the differences that we see in the data. But the taxation of
market work makes people substitute home production for market produc-
tion, and this margin is powerful enough to explain larger responses of market
work to policy in sectors that produce goods that can also be produced at
home. In addition, we found by using data on home production form time
use surveys that although taxation explains a large part of the differences
that we see in home production time across the OECD, there are also un-
explained differences, especially in childcare. These unexplained differences,
which may be due to differences in tastes or technology, also contribute to
the explanation of the differences in the allocation of market work across the
countries in our sample.

9 Data appendix

to come

References

[1] Algan, Y. and P. Cahuc (2009). Civic Virtue and Labor Market Institu-
tions.” American Economic Journal: Macroeconomics 1: 111-145.

[2] Bertola, G., F. D. Blau, and L. M. Kahn (2007). “Labour Market Insti-
tutions and Demographic Employment Patterns.” Journal of Population
Economics 20: 833—867.

[3] Blanchard, O. J. (2006). “European Unemployment: The Evolution of
Facts and Ideas.” Economic Policy 21: 5-59.

[4] Burda, M., D. S. Hamermesh and P. Weil (2008). “The Distribution
of Total Work in the EU and USA”, in T. Boeri, M. C. Burda and F.
Kramarz, Working Hours and Job Sharing in the EU and USA: Are
Europeans Lazy? Or Americans Crazy? Oxford: University Press.

24



[5] Chang, Y. and F. Schorfheide (2003). “Labor-supply shifts and economic
fluctuations”, Journal of Monetary Economics 50: 1751-1768.

[6] Daveri, F. and G. Tabellini (2000). “Unemployment, Growth and Tax-
ation in Industrial Countries.” Economic Policy 30: 49-90.

[7] Davis, S. J., and M. Henrekson 2005. "Tax Effects on Work Activity,
Industry Mix and Shadow Economy Size: Evidence from Rich-Country
Comparisons". NBERWorking Paper No. 10509. In R. Goméz-Salvador,
A. Lamo, B. Petrongolo, M. Ward and E. Wasmer, eds., Labour Supply
and Incentives to Work in Europe. Aldershot: Edward Elgar.

[8] Esping-Andersen, G. (1990). The Three Worlds of Welfare Capitalism,
Princeton: University Press.

[9] Esping-Andersen, G. (1999). Social Foundations of Postindustrial
Economies, Oxford: University Press.

[10] Eurostat (2005). “Comparable Time Use Statistics: National Tables
from 10 European Countries”, Working Papers and Studies, Luxem-
bourg: Office for Official Publications of the European Communities.

[11] Faggio, G. and S. Nickell (2007). “Patterns of Work Across the OECD.”
Economic Journal 117: 416—440.

[12] Freeman, R. B. and R. Schettkat (2005). “Marketization of Household
Production and the EU-US Gap in Work.” Economic Policy 1: 5-50.

[13] Lindbeck, A. (1988). “Consequences of the Advanced Welfare State”.
World Economy 11: 19-37.

[14] Lindbeck, A. (1997). “The Swedish Experiment”, Journal of Economic
Literature, 35: 1273-1379.

[15] McGrattan, E., Rogerson, R. and R. Wright (1997) “An Equilibrium
Model of the Business Cycle with Household Production and Fiscal Pol-
icy.” International Economic Review, 38: 267-90.

[16] Ngai, L. R. and C. A. Pissarides (2007). “Structural Change in a Multi-
Sector Model of Growth”, American Economic Review, 97, 429-443.

[17] Ngai, L. R. and C. A. Pissarides (2008). “Trends in Hours and Economic
Growth”, Review of Economic Dynamics, 11: 239—256

25



[18] Nickell, S., L. Nunziata, and W. Ochel (2005). “Unemployment in the
OECD since the 1960s. What Do we Know?” Economic Journal 115:
1-27.

[19] Nickell, W. (2006). “The CEP-OECD Institutions Data Set (1960-
2004)”, Centre for Economic Performance, London School of Economics,
Discussion Paper No. CEPDP0759, November.

[20] Olovsson, C. 2009, “Why Do Europeans Work so Little?”, International
Economic Review, V50, No 1, p39-61.

[21] Prescott, E. C. (2004). “Why Do American Work So Much More than
Europeans?”, Federal Reserve Bank of Minneapolis Quarterly Review,
28: 2-13.

[22] Ragan, K. S. (2006). “Taxes, Transfers, and Time Use: Fiscal Policy in
a Model with Household Production”, University of Chicago mimeo.

[23] Robinson, J. P. and G. Godbey (1997). Time for Life: The Surprising
Ways Americans Use Their Time. University Park, Pennsylvania: State
University Press.

[24] Rogerson, R. (2006). “Understanding Differences in Hours Worked.” Re-
view of Economic Dynamics 9: 365-409.

[25] Rogerson, R. (2007). “Taxation and Market Work: Is Scandinavia an
Outlier?”, Economic Theory, 32: 59-85.

[26] Rosen, S. (1997). “Public Employment, Taxes, and the Welfare State
in Sweden”, in The Welfare State in Transition, ed. R. B. Freeman, R.
Topel, and B. Swedenborg.

[27] Rupert, P., R. Rogerson and R.Wright. (1995).“Estimating Substitution
Elasticities in Household ProductionModels.”Economic Theory, 6: 179-
193.

26



Figure 2. Percentage distribution of hours of work, 1994-2003, 
sorted according to sector 2 size
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Figure 1. Weekly hours of market and home work, population 15+, 
time use surveys circa 2000
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Figure 3. The calculated tax wedge, 1994-2003 (social subsidies only)
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Figure 4a. Predicted impact of taxation, share of health and 
social care sector
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Figure 4b. Predicted impact of taxation, share of health and 
social care sector, epsilon=1.57
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Figure 5. Required productivity ratio to match relative 
hours, deviations from log mean (mean=1)
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Figure 6a. Predicted sector 2 share, home production 
exogenous
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Figure 6b. Predicted sector 3 share, home production exogenous

AL

BE

CA

DE
FI

FR
GE

IR

IT

JA
KO

ND

NZ

NO
PO

SP

SW

UK

US

15

20

25

30

35

40

45

15 20 25 30 35 40 45

model prediction

da
ta



Figure 7a. Actual and predicted share of health and social care, full 
model
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Figured 7b. Actual and predicted share of other services sector, full 
model
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Figure 8a. Actual and predicted marketization in health and social 
work
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Figure 8b. Actual and predicted marketization in other services
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