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Abstract
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1. Introduction

You may cook your dinner when arriving at home or you may heat prepared
food. Heating prepared food requires less time. Regardless of your decision, when the
price of prepared food increases it is more likely that you choose to cook your dinner. To
do this, you will stop working earlier to arrive earlier at home or you will decrease your
leisure time. Probably you will combine the two. Unless you decide to cut entirely from
your leisure time, you will decrease your hours of work in the market.

Taxes influence our behavior because they change relative prices, that is,
benefits and costs of different alternatives. The example above runs for a tax on
consumption. We have a similar effect of a tax on labor income. We care for the goods
that we can produce with our time. When the labor tax increases, we can buy less goods
with the same amount of labor in the market. Therefore, there are more incentives to use
our time in nonmarket activities as doing more domestic tasks, or increasing the leisure
time.

Hours worked per worker in Portugal decreased from 35.1 hours per week to
32.6 hours per week from 1986 to 2001. The data are from the Organisation for Economic
Co-operation and Development (OECD). Consumption and labor taxes increased during
the same period. If we adjust a model to the average levels of hours and taxes for Portugal
during 1986 to 1989 and let taxes vary but fix all other parameters, we can predict the
number of hours worked and compare the predictions with their actual values. This
exercise yields a prediction of 32.4 hours worked in 2001. According to these resuilts,
with only the change in taxes and abstracting from any other change in Portugal during
these 15 years, we can predict the number of hours worked with an error of a little more
than 10 minutes, or less than 1 percent from the true value! The same model predicts a
decrease in the number of hours to 31.9 hours per week if there is a further increase of
one percentage point of the taxes on consumption and labor.

The model does not make as precise predictions for al periods. It follows the
genera trend up or down of hours worked, but it misses, for example, a peak of hours
worked in 1995. Nevertheless, the model is surprisingly precise to follow the general
trend. Figure (1) shows the data and the predictions of the model in each year from 1986
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to 2001. The results in this figure are for the parameters of the model calculated for
Portugal. We will also calculate the parameters taking into account other countries and
compare the new predictions with the data.

Figure 1
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Predicted hours obtained from the model developed in sections 2 and 3.
Source of actual hours: OECD.

This paper is about the effects of consumption and labor taxes on labor supply. |
will make the model and the definitions more precise in the following sections. | will
focus on Portugal but | will also compare the predictions and the results with other
countries. To do this we need to use data the most comparable as possible. For this
reason, all data discussed here are from the OECD publications Revenue Satistics and
National Accounts and the OECD labor market statistics. | expect that using the same
source of data we can minimize the chance of committing errors as trying to explain
something that is only an effect of different measurement standards. The appendix
contains more details about the data sources.

Notice the implications of a decrease in hours worked in the market caused by an

increase in taxes. One effect is the decrease in total production. With less products we
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also have less consumption and investment and less welfare. But it can be the case that
the total number of hours stays constant but ssimply flows from market to nonmarket
activities. Evenin this case, we can till have welfare consequences.

When | say hours worked in the market | refer to hours used in the legal market
for production. Hours not used in the market can be used for leisure or for nonmarket
work. Leisure refers to activities that do not increase the quantity of goods and services
available. Nonmarket work refers to domestic labor, as cooking your own dinner or
teaching your children, or to work in the underground economy.

We use markets to specialize in some activities and increase our ability to
produce more goods. | can produce an apple planting an apple tree in my backyard or
buying it in a supermarket with my labor income. | prefer to use markets, that is, to use
the supermarket, because | know that | will use my time better in this way.

Therefore, even if the total quantity of time devoted to work does not change
when hours worked in the market decrease, we would probably be more efficient using
the time in market activities. Moreover, the decrease in market work can also correspond
to an increase in the underground economy. As taxes increase, the incentives for
nonmarket work increase and so the economy works less efficiently.

| use the annual hours of work from the OECD and divide by 52 to obtain the
weekly hours of work. | focus on the decision of hours worked and not worked in the
market. If the workers in a country have less vacation for the same number of hours per
working week then their annual hours of work in the market is higher. Consequently, their
average number of hours per week is also higher.

The work is inspired by Prescott (2004) “Why do Americans work so much
more than Europeans’. He argues that the main factor able to explain the difference of
income per capita in the United States and in the group of European countries Germany,
France, Italy and the United Kingdom is the number of hours worked per person. The
number of hours worked, in turn, can be almost fully explained by the higher taxes in the
group of European countries.

Here | focus on the effects of taxation on the labor supply for different years. |
investigate whether only taxes are able to explain the behavior of the number of hours

worked in each year, and whether it can explain the difference in hours between
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countries. In addition to Portugal, | focus on the countries France, Spain, United Kingdom
and United States.

| find that the increase in taxes during 1986 to 2001 is very good in predicting
the behavior of labor supply in Portugal. Differences in taxes alone are not as precise in
predicting differences in labor supply across Portugal and the other countries, but they are
gtill able to explain a great part of the difference.

In section 2 below | discuss the effects of taxation on labor supply with an
economic model. We then have to calculate the labor and consumption taxes for Portugal
and other economies to compare the predictions of the model with the actual values of
labor supply. There are severa taxes in each economy with incidence on consumption
and labor. We have to find a way to aggregate all these taxes in one number for
consumption and another one for labor. This is done in section 3. In section 4, | use the
calculated taxes to discuss the implications of the model, and discuss additional evidence

on the effect of taxes on labor obtained in other settings.

2. Taxes and the decision of consumption and labor

What to expect from an increase in taxes regarding the decision of consumption
and labor? We need to build a model with the following ingredients: a decision of how
much to consume and work, taxes on consumption and labor, a government sector, and a
production sector.

The elements of the following model are standard, it is the same model used by
Prescott (2004). Its advantage is to model explicitly the decisions of consumers and firms,
and the possibility to confront the predictions with data. Different versions of the model
have been used in severa applications. They can be found, for example, in the papersin
Cooley (1995).

| treat all consumers in the economy as if they were represented as an average
consumer or a representative consumer. When | mention the consumer, | am in fact
making areference to this representative consumer.

The only taxes that affect the decision of consumption and labor in each period
are the consumption and the labor taxes. We can have other taxes in the economy as taxes

on capital gains or taxes on investment but only consumption and labor taxes are
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important for our purposes. It is interesting to look first to the budget constraint of an

average household to understand this behavior.

The budget constraint defines the resources available and their possible uses. Let
us talk first about the resources. If the consumer works the number of hours h, at time t
for awage w; then the labor income will be equal to wh . If thereis alabor tax Th then
the labor income after taxes, available for consumption, isequal to (1-7,)wh . Thetime
t subscript stresses that the consumer must make a decision for each period. If the same
consumer has a certain quantity of capital k, and the interest rate during the period is r,
then the capital income will be equal to rk. . If there is a tax on capital 7, then this
income will be subtracted by 7, (r, — &)k, , where & stands for the depreciation of capital
caused by its use. The government may also redistribute part of the taxes back to
consumers in the form of transfers T, , which are also part of the resources.

The possible uses of the resources are consumption, ¢, and investment, X, .
Consumption stands for consumption of goods and services. If the tax on consumption is
Tc then the price of a unit of consumption must be multiplied by (1+7,). Similarly, if
the tax on investment is Tx then the price of a unit of investment must be multiplied by
(1+7,).

Therefore, a consumer in this economy faces the budget constraint

(1+7,)c +(1+7,) % =(1-7,)wh +rk -7, (r, - d)k +T,. (D

The left-hand side shows the possible uses for the resources: consumption and
investment. The right-hand side shows the different resources: labor income, capital gains
and transfers. The consumer has to decide the levels of ¢, h and x such that the
constraint above is satisfied. The important variables for our purpose are ¢, and h,.

Everything is in terms of the price of the consumption good. Therefore, if the
consumer works one hour, it will be possible to consume (1-7,)w, units of the
consumption good.

The tax systems in the world are much more complicated than what we have in

the budget constraint above. There are tax brackets, exemptions, subsidies for some
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investments and so on. But considering these complications will not change the basic
point of the analysis. In section 3, | map the tax revenues and the tax bases to the relevant
taxes in the model.

The quantity of capital and the quantity of investment are related. The quantity
of capital tomorrow is equal to the quantity of capital today minus the depreciation from
the use of capital plus any investment made today. In symbols, write

Kt =(1_6)kt X %)

What isinvested today will be available tomorrow in the form of capital and will
generate an additional form of income tomorrow. Therefore, investment is only a way to
connect consumption today with consumption tomorrow. As consumption and investment
are connected, apart from the taxes 7, and z,, the price of a unit of investment is equal to
the price of aunit of consumption. It isonly a decision of consuming today or tomorrow.

The decision of working and consuming, on the other hand, affect the consumer
in the same period. As capital will sooner or later be transformed in consumption, we can
consider only the quantity of consumption and labor as the variables of interest in each
period.

It is reasonable to admit that any additional amount of consumption makes the
consumer happier. It is also reasonable to say that the quantity of time available for the
consumer is fixed, and that any increase in the time available after working also makes
the consumer happier. The time not working can be used to a nonmarket activity, as the
production of goods to be consumed at home, or to be enjoyed as leisure. The number of
hours h refer to the quantity of work in the market. The model, therefore, considers the
decision of consumption, labor and savings of an employed worker. It does not consider
the decision of entering or not in the labor force as ajob searcher.

If the quantity of hours worked in period t increases one unit then the quantity
of leisure decreases. If it were for only this effect the consumer would be worse off. But,
from the budget constraint, the amount of resources will increase by (1-7, )w, and this
will alow the consumer to consume more. If this additional resource is used for
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(1-7,)
(1+7,)

consumption, the consumer will be able to consume

w, units of the consumption

good.

The ratio (1_ T“)V\4 is key for this analysis. It relates how many units of the
consumption good we+a€fa able to consume when we give up one unit of leisure. If taxes
on labor or on consumption increase then the number of consumption units decrease.
There are two important aspects to pay attention. The first is that taxes on capital income
do not appear in this ratio. The second is that taxes on labor and on consumption have
similar effects: a unit more of work will bring less goods if the labor tax is higher or if the
consumption tax is higher. In fact, for small values of 7, and 7., the number
(1-7,)/(1+7,) can be approximated by 1-7, —7, .

We need to be more explicit in the way the consumer weights the benefits of
consumption and labor in order to make predictions as the ones contained in Figure (1).

Suppose that consumption and labor in each period yield alevel of welfare given

by
logc, +alog(100—-h). ©))

The number 100 comes from the assumption that the consumer has 100 hours available
in each week. The number of working hours have to be taken from these 100 hours. The
parameter o is a positive constant. It will be used later to calibrate the model to the
actual economies. The logarithmic function log X is increasing in X . Therefore, as

consumption or leisure hours increase, the welfare in each period increases.

Our consumer evaluates consumption and leisure for al periods. But recent
periods are valued more than later periods. That is, the period t is discounted by the
value ', where B is greater than zero but less than one. The welfare of all periods is
given by the sum of the terms ' x(logg, +arlog(100—h)) for t=0, 1, 2 etc. Asthe
decision of consumption and labor depends on the values within a certain period, the
parameter S will not play an important role for our purposes

To close the model we need to define how products are produced and the role of

government in this economy.
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Products are produced by firms. They combine capital and labor to produce
goods. Capital corresponds to the machines, tools and instruments used to manufacture
the products. Capital and labor must be hired in the market, their prices are given
respectively by r, and w, . Let y, denote the value of production. Capital, labor and
production are related by the production function

Y, = Ak (4)

The constant @ is positive and between zero and one. So, when capital or labor
increase, production increases. € is equal to the fraction of capital income in the total
income. Correspondingly, 1-6 is equal to the fraction of labor income in the total
income. This parameter does not vary much from country to country and during different
time periods. The parameter A is called total factor productivity. According to this
model, if two countries use the same quantity of labor and capital but produce different
quantities of the consumption good it is because A is different between them. But A
will not affect the quantity of hours worked and will not be important for our purposes.

Profits are given by the difference between revenue and costs. Profits are

therefore given by

AK’R™ —wh —rk. ©)

A useful result is that, in order to maximize profits, each firm will set the quantity of

capital and labor so that wages and the production function are related by
w = (1- e)% (©6)

There is also another condition for the interest rate. As interest rates do not enter in the
decision of consumption and labor within periods, we will not use this additional

condition here.
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Total production is used for consumption and investment. The government also
uses part of the production to provide goods for the citizens. Let g, denote the quantity of
goods consumed by the government and left to the consumer. Some examples of this kind
of good are public schooling, police service and the maintenance of public parks. Total
consumption in this economy is given by ¢, +g,. As consumption and investment must

come from production, we have

C+X%+0 =Y (7)

The government collects taxes to pay for government consumption. Any
difference between the government's revenue and the government consumption is given
back to consumers in the form of transfers T,. Therefore, the government budget

congtraint isgiven by g, +T, = revenues from taxes.

Solving the model

The variable that we do not know and need to find is the number of hours
worked in each period, h . Solving the model means writing h as a function of the tax
rates and of the parameters @ and « . We do not know ¢, x and k_either and a full
solution also involves obtaining these variables. Here we are concerned with the behavior
of hours worked and so we will concentrateon h .

The value of h depends on how consumers value consumption and leisure, and

on how firms value the use of labor and capital.

From the standpoint of consumers, when they increase one unit of labor they
have a decrease in welfare of

as implied by how they value consumption and

leisure in (3). On the other hand, thTs unit of labor allows them to buy

the consumption good and yields an increase in welfare of 11_ i
+7,

Th

W, units of

+7, .
w, . Consumers will

increase the quantity of labor until the benefits are greate(r:[ than"the loss in welfare.

Therefore, they will choose consumption and labor so that
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o _1l-7
100-h ¢ 1+7,

®)

Firms choose capital and labor so that w, = (1-6)y, / h . With this, we have

o :ll_rh(l_g)l,
100-h ¢ 1l+7, h
or

h =100x ©)

1—6’+05—i
y, 1-7

where 1—r=1_—7h.
1+t

Cc

Equation (9) is the key to understand how taxes influence labor supply. If taxes
on labor or on consumption increase, then 7 increases, the denominator increases and so
the number of hours worked, h, decreases. The ratio of consumption to production,
c. /'y, , depends on the expectations about the future. For example, if taxes are higher in
the future relative to today then it is better to work more now, save the additiona
proceeds, and use the savings in the future. The additional savings will decrease the ratio
of consumption to production.

Figure (2) shows data on hours per worker for Portugal and for the United States
from 1986 to 2001 and the values of 7 for the two countries in the same period. We see
that hours per worker decreased more in Portugal and that taxes increased more in
Portugal. This observation agrees with the model. To be more precise, we have to

substitute the values of 7 and ¢, /'y, in the formula above and compare the predictions of

the model and the actual values of hours per worker. This is the subject of the next

sections. First, we have to calculate the tax rates to be used in equation (9).
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Figure 2
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Source for Hours: OECD. Tax rates: calculations by the author following section 3.
3. Taxes on labor income and consumption

We have to caculate the value of taxes over the years. Consider the tax on
consumption for example. We have different taxes with incidence over the various goods
and services traded in the economy. Usually taxes are small for basic food and high for
luxury goods. In the model, the unique good represents al kinds of goods and services.
Therefore, the tax on consumption 7, must represent the tax on all goods and services.

The same idea applies to the labor tax. The income tax systems are progressive
over income and allow for exemptions and deductions. We also have socia security taxes
paid by workers. Moreover, we have to consider the difference between marginal tax
rates and average tax rates. Consumers decide over consumption or labor according to the
tax rate paid over one additional unit of labor. This is the margina tax rate on labor.
Hence, consumers make decisions according to the marginal tax rate, and not according
to the average tax rate.

The calculations follow the same principle: dividing the revenues from the tax
by the tax base. We have data of tax revenue detailed by the origin for all OECD
countries from the OECD database. We aso have data for National Accounts aggregates
as consumption and GDP from the same database. Using this data and the procedure
described in detail in the next paragraphs, | obtained the taxesin figures (3) and (4).
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Figure 3

Taxes on Consumption
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Figure 4

Marginal Taxes on Labor
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The idea of using National Accounts aggregates to calculate effective tax rates
has its origins in Lucas (1990) and was extended by Mendoza, Razin and Tesar (1994).
Prescott (2002) and Prescott (2004) also used this method and | am following closer his
calculations. There are some differences in my calculations in order to yield longer series
and being the most comparable as possible. Calculating directly using Mendoza-Razin-
Tesar's method yields dlightly different values. But the differences do not modify the
conclusions as | calculate the taxes for each country using the same procedure.

The sources of data are from the OECD publications National Accounts,
Detailed Tables: vol 11 and Revenue Statistics of OECD Member Countries. The codes of

theitems used in the calculations are in the appendix.

For the tax on consumption 7, | divide the revenues from indirect taxation by
household fina consumption expenditure minus indirect taxation. The revenues
considered for the consumption tax come from general taxes from goods and services and
from excise taxes. Final consumption expenditures takes into account indirect taxation in
the National Accounts. Therefore, we have to subtract these taxes to find the relevant tax
base.

As Mendoza-Razin-Tesar note, part of the indirect taxation comes from taxes
paid by the government. This requires summing the tax base by the difference between
government consumption and wages paid to government employees. As the denominator
is bigger with the government sector, the tax on consumption calculated in this way is
smaller. However, | compared the calculations with the two methods and the two series
are very close, moving amost in parallel. For Portugal, the OECD database would allow
us to calculate consumption taxes only for the period 1995-2001. The difference between
the calculations with or without the government sector are about five percentage points
for this period. The advantage of using the ssimpler formulation is that it is possible to
construct alonger series.

For the tax on labor income 7, we have to calculate the social security tax and a
measure for the marginal income tax not including the social security tax.
The social security tax is obtained by dividing the social security contributions

by the labor income. From equation (6) of the model in section 2, the share of labor
income over total production is equal to 1-6. Therefore, | use (1-6) times GDP less
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indirect taxes as an estimate of the labor income. We have to subtract indirect taxes from
GDP because the National Accounts figures include the payment of taxes. | set
1-6=0.7. This share is approximately constant over countries and time and the number
used is conventional in models of this type. Gollin (2002) obtains further evidence for this
number and for the stability of the labor share across countries. The difficulty for the
calculation of the labor shares results from the estimation of the labor income of the self-
employed. Gollin (2002) finds that the labor shares are approximately constant, in the
range of 0.65 and 0.80, once the labor income of the self-employed is treated carefully.
The conclusions of the present analysis do not change if we consider other values for this
parameter in thisrange.

The average income tax is calculated by dividing the revenue from taxes of
individuals by GDP less indirect taxes |ess the depreciation of capital. Consumers care for
the tax payments of an additional unit of labor. This marginal tax rate is higher than the
average tax rate because tax rates are usualy higher when incomes are higher. To obtain
the marginal tax rate, | follow Prescott (2002, 2004) and multiply the average tax rate by
the factor 1.6 . The labor income tax is then obtained as the sum of the social security tax

and the marginal labor income tax.

4, Data and predictions

We now turn to the predictions of the model. | repeat the key equation for the

predictions of the model for convenience

h =100x 1-6 , (9)
1-0+a% 1
Yi 1-7

1-7,

+7,
The objective of this section is to use the same model for different countries and

where 1-7 = . Thetaxes 7, and 7, arethe labor income and consumption taxes.

verify if the difference in the tax rates is able to explain most of the difference in hours
worked. In addition to Portugal the countries chosen for this study were France, Spain,
United Kingdom and United States. | first focus on four periods: 1970-1974, 1983-1986,
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1993-1996 and 2000-2002. The first period is the first that we have data available for
France, United Kingdom, and United States. The first observation available for Portugal
isin 1986", therefore | included the period 1983-1986. The period 2000-2002 is the last
period that we have data avail able. Prescott (2004) focuses on the periods 1970-1974 and
1993-1996.

Several other important features may affect the number of hours worked and
labor market statistics. For example, Bover, Garcia-Perea and Portugal (2000) and
Blanchard and Portugal (2001) analyze how ingtitutional structures such as
unemployment benefits, unions and other factors can affect unemployment and

unemployment duration. Here | focus on taxes and the differences in hours worked.

| used two estimates for ¢, in equation (9). In the first case | considered only
private consumption net of indirect taxes. In the second | also considered government
consumption. So, ¢, =C, — Indirect Taxes in the first case and ¢, =C, +G, — Indirect
Taxes in the second case. C, and G, are the figures of private and government
consumption in the National Accounts data. The value of 'y, is the same in the two cases:
y, = GDP — Indirect Taxes.

The justification for considering government consumption as part of ¢, is that

this value may substitute part of private consumption. However, | do not have a clear
estimate of the degree of subgtitution between private and government consumption.
Therefore, | calculated the predictions for the two extreme cases, with zero or one-to-one

substitution, and compared with the actual values.

The parameter o sets the weights between consumption and leisure. It should
have the same value for all countries to assess how much of the difference in hours is
explained by the difference in taxes only. This parameter is obtained so that the difference
between the actual and the predicted values of hours worked is minimized for the period
1970-1975 for France, United Kingdom and United States. It yields o =1.39 and
a=1.02 when we consider respectively private consumption only and private and
government consumption. The predictions of figure (1) were obtained for a value of «
set to minimize the difference during the period 1986-1989 for Portugal, with only private

1 Labor income taxes are available since 1989 for Portugal. | maintained the labor income tax rate during

1986-1988 equal to itsvaluein 1989 to calculate 7 from 1986 to 1988.
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consumption. This yields o =1.47 and is used to assess how much of the change in
hours during the period 1986-2001 may be accounted for changes in the tax rates for
Portugal.

Therefore we estimate the parameter o in two ways. In the first way we focus
on Portugal and obtain the first predictions in figure (1) as a starting point. In the second
way we do not use the data for Portugal and use other countries and another period. In
this second way the parameter « is set independently from the data for Portugal. Any
difference in the predictions of hours worked across countries and through time is
because of the difference in taxes and the difference in the ratio of consumption to GDP. |
now focus on this second estimation of « .

Table 1 compares the actua hours and the predicted hours using the model for
the countries studied. Each period has the average of the actual and the predicted values.
Each column for a prediction fixes the same value of o for all countries. Therefore, | fix
tastes on consumption and leisure and al kinds of institutional arrangements across
countries. | allow only taxesto vary and the corresponding equilibrium value c, /vy, .

Table 1. Actual and Predicted Hours

Portugal France Spain
Actual Pred 1 Pred 2 Actual Pred 1 Pred2 Actual Pred 1 Pred 2
1970-74 - - - 35.9 37.2 36.4 -
1983-86" 35.1 36.2 37.7 31.6 31.9 29.6 36.0 35.3 36.8
1993-96 33.9 33.6 335 30.2 32.6 29.9 34.9 33.9 34.0
2000-02"" 32.6 335 32.4 28.3 324 29.8 34.9 34.6 34.7
United Kingdom United States

Actual Pred 1 Pred 2 Actual Pred 1 Pred 2
1970-74 36.6 34.8 34.8 36.3 37.0 38.1
1983-86 335 34.4 33.2 35.1 35.2 36.5
1993-96 333 337 334 35.2 33.8 35.9
2000-02 32.8 323 32.3 34.8 32.1 34.5

Hours per week per worker. Pred 1: predictions with private consumption. Pred 2: predictions with private and
government consumption. * 1986 only for Portugal. ** 2000-01 only for Portugal.
Source of actual hours: OECD.

Although the model abstracts from several potentially important features of the
labor market, it is able to generate very reasonable estimates based only on the tax rates.

Most of the numbers are around one hour of error from the actual value of hours worked.
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Only five predictions misses the actual numbers for more than two hours.

According to table 1, the predictions for hours worked for Portugal are above the
actual values for 1986 and are much closer for 1993-96 and 2000-01. For Spain, in only
one period the model predicts the hours with more than one hour of error. For the United
Kingdom it misses the period 1970-74 but it is good in predicting the other periods. For
France, the model predicts more hours of work than the actual values specialy for the
period 2000-2002. It can be an effect of the new legidation on the reduction of the
working week in France, and it can have a greater role than the change in taxes for this
period.

Therefore, the model is good in predicting the general pattern of hours worked
even though it misses some observations. As everything is fixed across countries and only
taxes are allowed to vary, this shows that taxes have an important effect in the number of
hours worked. The good fit is more surprising for Portugal and Spain as | have not used
these countries to estimate the value of « , and we could believe a priori that they are
much different from the other countries apart from the difference in taxes. See figures (5)-
(8) for the comparison of actual and predicted hours year by year.
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Source of actual hours: OECD. Pred 1: predictions using only private consumption net of indirect taxes. Pred 2:
predictions with private and government consumption net of indirect taxes



Taxes and Labor Supply: Portugal, Europe, and the United States 59

Figure 6
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Source of actual hours: OECD. Pred 1: predictions using only private consumption net of indirect taxes.
Pred 2: predictions with private and government consumption net of indirect taxes.
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Source of actual hours: OECD. Pred 1. predictions using only private
consumption net of indirect taxes. Pred 2: predictions with private and
government consumption net of indirect taxes.

| am using hours per worker as a benchmark to compare the predictions of the
model. We can also think about using hours per capita, or hours per person in the active
population. In the model, the worker decides how much to work in one job, and therefore
hours per worker seem appropriate to use as the benchmark. It states how many hours
someone will work, given the fact that the decision of entering the labor market has

already been made. If the consumer is an average worker, taking into account those that
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arein the labor force and those there are not, hours per capita may also seem appropriate.

Hours per working age person in Portugal are on average 2.4 hours lower than in
the United States during 1986 to 2001. During the same period, however, hours per
person were more or less constant as the number of people in the labor force increased.
Prescott (2004) uses hours per working age person (by convention, people aged 15 to 64)
and he also finds an important effect of taxes on the supply of labor. He notes, however,
that hours per capita increased in the United States during 1970-1990 although taxes
increased or remained approximately constant. He then notices that househol ds switching
from one wage earner to two wage earners may explain this behavior. In my analysis, |
abstract from this possibility.

Davis and Henrekson (2004) show further evidence on the impact of
consumption and labor income taxes on labor supply. They use an empirical analysis to
study the relation between taxes and labor supply. They find that a 12.8 percentage points
increase in the tax rate implies 122 market work hours per year per adult, a decrease of
4.9 percentage points in the employment-population ratio, and an increase in the shadow
economy equal to 3.8 percent of GDP. It also decreases employment in retail trade and
repairs, and in eating, drinking and lodging. The increase in taxes affect more heavily
these industries with less-skilled labor as it is easier to substitute market work for
domestic work in these sectors.

There are also other explanations for the difference of labor supply in Europe
and in the United States. Alesina, Glaeser and Sacerdote (2005) state that policies of the

unions and labor market regul ations are able to account for most of the difference in labor

supply.

5. Conclusions

Tax rates affect the decision of labor supply by changing the relative benefits
and costs of work and consumption. The effect is large. For Portugal, France, Spain,
United Kingdom and United States, taxes are able to predict the pattern of the labor
supply over the years.

| first estimate the tax rates for the countries considered during 1970 to 2001.

For al countries, taxes increased during the period and the number of hours worked
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decreased. | then compare the predictions of the model on hours worked per worker with
the actual values for each country. Most of the predictions are different from the actual
values by one hour or less. The model is able to follow the general pattern of labor
supply.

Hours refer to hours working in the market. When the number of hours worked
decreases, the number of nonmarket hours increases. These hours may be leisure hours or
hours used in the production of nonmarket goods, as domestic production. Productionis a
function of hours worked. With a decrease in the number of hours worked, the number of
consumption goods decreases. Therefore, when consumers decide to work less hours,
they consume less products in the market and increase their consumption of leisure or
nonmarket goods.

If we are more efficient trading goods in the market, a decrease in market hours
makes consumers less efficient. A result in Economics is that decisions are efficient when
the costs and benefits are equalized by consumers and firms. With taxes, consumers
receive a wage but can buy goods only with the after-tax wage. Therefore, firms and
consumers do not equalize the costs and benefits of the labor decision.

GDP per capitain Portugal increased from US$ 10,700 to US$ 17,100 during the
period from 1986 to 2003. These are figures in dollars of 2000 corrected for purchasing
power. Relative to the United States, GDP per capita in Portugal increased from 41 to 48
percent during this period. In order to continue growing at high growth rates we have to
look for ways to make the economy more efficient. Paying attention to the incentives that

make consumers decide on their use of time is one of them.

Appendix - Data Sources and Formulasfor the Tax Rates

The sources of data for National Accounts and Revenue Statistics are from the
OECD (Organisation for Economic Co-operation and Development) publications
National Accounts, Detailed Tables: vol 1l and Revenue Satistics of OECD Member
Countries. | use the OECD online dataset SourceOECD. For the labor force, | use the data
available online from the OECD following the path Statistic¥Data by
Topic/Labour/Labour Force Statistics - Data, “Average actual annual hours worked per

person in employment”. | divide the annua hours by 52 to write the values in weekly
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hours. For the figures of GDP per capita, | use the “Comparative tables based on
exchange rates and PPPS’.
The formulas for the tax rates on consumption and labor are
IT

T, =T +1.67779.

7, and 7, denote respectively the tax rate on consumption and the marginal tax rate on
labor income. 7, and 7, denote respectively the social security tax and the average tax
rate on labor income. C denotes consumption expenditures and IT denotes indirect
taxes on consumption. In the National Accounts, the final price of the products are used
to calculate aggregate consumption expenditures C . Therefore C takes into account the
indirect taxation. Therefore, we have to subtract indirect taxation from consumption
expenditures to find the relevant tax base.

The social security tax and the average labor income tax are obtained by

S Social Security Contributions
= (1-6)(GDP-1T)

_ Direct Taxes of Individuals
GDP—IT — Depreciation

avg
h

The parameter 6 is the fraction of capital income in the total income. Hence, 1-6 is
equal to the fraction of labor income in the total income. In the Revenue Statistics, socia
security contributions are given by the item 2000, IT is given by the sum of the items
5110 and 5121 and Direct taxes of individuals is given by the item 1100. We have to
subtract indirect taxes from GDP because the value of the GDP in the National Accounts
includes indirect taxes. See section 3 for the explanation of the formulas.
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