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1. INTRODUCTION
In this  study, we construct  quarterly estimates of consumption, labour and capital tax rates for Canada, the United States, Germany, France, the United Kingdom and Italy  mainly following the methodology devised for annual data by Mendoza, Razin and Tesar (1994) (henceforth, MRT). Then, we use the «stylized facts» methodology (Kydland and Prescott, 1990) to evaluate the strength, sign and phase of the cyclical comovements between the estimated tax rates and the relevant labour market variables in each country.  Finally, we provide a preliminary structural analysis to assess whether consumption and factor tax rates are related to labour market performance in all countries.

Our sample refers to major OECD economies for which unemployment is an important issue and, in practice, corresponds to the G7 economies without Japan, i.e. to a group of countries displaying business cycles features that are fairly similar unless labour market and policy variables are considered (Fiorito and Kollintzas, 1994).  A second reason for considering these six countries is that they roughly correspond to the  rigid labor markets  of “continental Europe” (France, Germany and Italy) and to the admittedly more flexible product and labour markets of the «Anglo-Saxon» countries (US, Canada and the UK). 

We do not consider explicitly the role of labour market institutions in explaining different unemployment rates (Nickell and Layard, 1997). We focus  instead on the role of product and factor taxation for the representative agent. Hence, our labour tax rates are not confined to payroll taxes but include (progressive) labour income taxation while capital tax rates apply to all types of nonlabour income.

We should note at the outset that our tax rates, like those presented by MRT, are actual or average tax rates rather than marginal tax rates, which might seem more relevant to evaluate the impact of taxation on the growth of the economy (Koester and Kormendi, 1989). However, this point should not be overstated for several reasons: first, average and marginal tax rates are considerably correlated as shown by the OECD estimates used by Nickell and Layard (1997)
. Second, in our stylized fact analysis we use cyclical deviations from the trend, i.e. cyclical components of the estimated tax rates that are compared with cyclical deviations of the labour market variables. Finally, marginal tax rates are plagued by larger measurement errors than effective tax rates.

Unemployment is not considered here as the negative of employment  but rather  as the result of both labour force and employment decisions (Fiorito and Padrini, 1993). Accordingly, the labour force rather than worked hours has been chosen to approximate labour supply. Since population changes are comparatively small at business cycle frequencies, our cyclical deviations should approximate the comovements between the participation rate and factor tax rates sufficiently well.

We separate labour supply into female and male components because empirical studies generally show that the substitution effect is higher for women and smaller or negligible for men
. Our  results show that increasing taxation (especially labour taxation) negatively leads both the labour force and employment. Since the effect on employment is generally higher, increasing taxation positively leads unemployment.

The analysis for growth components confirms that taxation is negatively associated with both the supply of and demand for labour. In this case, however, the evidence that tax burdens are the crucial reason for explaining differences in unemployment rate is weak.

The paper is organised as follows. In Section 2 we describe the methodology used for constructing the quarterly tax rates. In Section 3 we evaluate the cyclical comovements between tax rates and labour market quantities. In Section 4, we calculate rank correlations between taxation and labour market performance in all countries. Section 5 concludes.

2. CONSTRUCTION OF QUARTERLY TAX RATES
In principle, the best strategy to estimate tax rates on consumption and factors of production would be to combine the analysis of statutory tax schedules with data on income distribution of the household and business sectors (Barro and Sahasakul, 1983). In this line, McKee, Visser and Saunders (1986) calculated the tax wedge on annual labour income data in 19 OECD countries using the “average production worker” income level
 and information on individual income tax and social security schedules.

However, estimates from statutory tax rates are complicated because each country has a range of exemptions and allowances that change over time and are difficult to aggregate in each period and even more so in a time-series setting. To calculate effective ad valorem tax rates on consumption, labour, and capital, an alternative strategy has been devised by MRT. They constructed the tax rates for annual G-7 data following the theoretical framework outlined by Lucas (1990) and Razin and Sadka (1993), and using actual tax payments and income data from national accounts. Additional annual data for 19 OECD countries have been provided by Mendoza, Milesi-Ferretti and Asea (1997) following the same methodology.

In the present paper, we generally follow MRT in calculating effective quarterly tax rates. However, our study differs in two important respects. First, MRT assumed that self-employment income consists of capital income only, whereas we follow the SNA definition  according to which self-employment income includes a labour income component  (United Nations et al., 1993). Operationally, we regard the individual labour income component of self-employment income as being equal to the per capita labour income of employees. The remaining component of self-employment income is therefore regarded as capital or business income. Second, MRT calculated yearly figures for the tax rates whereas we use the quarterly OECD/ADB database to obtain the relevant tax rates, facing additional statistical problems that will be discussed later on.  Data are seasonally adjusted and cover the period from 1970 to 1994. 

2.1 Theoretical framework

Three goods are present in the economy: consumption (c), labour (l) and capital (k). Labour can be supplied by employees or self-employed workers. We assume that their marginal productivity is identical. As a consequence, in equilibrium the producer pre-tax price is the same for both types of workers. 

Households' allocation of consumption, labour  and capital is x = (xc, xl, xk)(, while their endowment of the three goods is e = (ec, el, ek)(. Hence, the purchase vector is given by x - e. In particular, notice that xl - el and xk - ek are typically negative, i.e. el - xl and ek - xk represent the supply of labour and capital by households, respectively. 

The government exogenously determines its expenditures on the consumption good gc and on labour gl. The government finances its expenditures by imposing ad valorem taxes on the three goods. Let = (c, l, k)(  denote these tax rates. For the sake of simplicity, we assume that the tax rates on  employees and the self-employed are the same so that, in equilibrium, households' post-tax price also is identical for both types of labour.

Let p = (pc, pl, pk)( and q = (qc, ql, qk)( denote the vectors of post-tax and pre-tax prices, respectively. Typically, pc > qc, i.e. the post-tax price on consumption is higher than the pre-tax price while pl < ql    and  pk < q k  since the post-tax price on labour and capital are lower than the pre-tax price.  The ad valorem tax rates are thus given by i=pi - qi/q i for i=c,l,k.  Since time series on post-tax and pre-tax prices are not easily available,  is estimated by using data on tax revenues and tax bases. Revenues from consumption are given by (pc - qc)(xc - ec), whereas revenues from labour and capital are (qi - pi)(ei - xi) for i=l,k.

The relevant tax rates are  therefore:

(1)     c=[(pc - qc)(xc - ec)]/[qc(xc - ec)]

(2)     l=[(ql - pl)(el - xl)]/[ql(el - xl)]

(3)     k=[(qk - pk)(ek - xk)]/[qk(ek - xk)],

where the numerator and the denominator indicate the revenue from each tax and the corresponding tax base, respectively.

2.2 Effective tax rates 

The OECD series used for calculating the tax rates are the following:

WAGE = wages and salaries excluding social security contributions; WSSS = compensation of employees; EE = total employees; ES = self-employed; YSE = self-employment income; YPE = property and entrepreneurial income; CP = private consumption; CGNW =  government consumption excluding wages; TIND = indirect taxes; TYH = direct taxes paid by the households; TYB = direct taxes paid by the business sector; SSRG = social security contributions.

The effective tax rate on consumption is given by:

(4)     c = TIND/(CP + CGNW - TIND).

The numerator in (4) denotes the revenue from indirect taxation which approximates the difference between post-tax and pre-tax value of total consumption (private+government). The denominator is  the consumption tax base, i.e. the difference between the post-tax value of total consumption and the revenue from the tax. General government consumption is included because a breakdown of the indirect taxes paid by the private and the public sector is not available. 

While consumption taxes are often added to labour income taxes to define the total cost of labour
, in this study we keep consumption and labour tax rates separated in order to analyse their independent effect on labour supply and labour demand. 

As in MRT, the calculation of the labour and capital tax rates is complicated by the fact that tax returns cover all of a taxpayer’s income sources. Conversely, the official data on tax revenues do not provide a breakdown of direct taxes between labour and capital income. MRT faced this problem by assuming that all households' incomes are taxed at the same rate. Accordingly, the first step in calculating the tax rates on labour is to compute the tax rate on total income:

(5)     h = TYH/(YPE + YSE + WAGE).

The numerator in (5) is the total revenues from households, which amounts to the difference between  their pre-tax and post-tax total income. The denominator is the pre-tax total income of households, which is made up of  entrepreneurial and property income, income from the self-employed and income from the employees (excluding social security paid by the employers).

As stated earlier, our method for calculating labour tax rates differs from MRT because we do not assume that all income from self-employment is capital income. Hence, let EE and ES be the number of employees and self-employed, respectively. W = WAGE/EE therefore denotes the per capita wages and salaries (excluding contributions) of employees. We assume that the imputed  labour income for the self-employed (YSEL) is 

(6)     YSEL = W*ES.

Hence, labour income revenues are h(WAGE + YSEL) while the tax rate on labour is 

(7)     l = [h(WAGE + YSEL) + SSRG]/(WSSS + YSEL).

In (7), the numerator approximates the difference between pre-tax and post-tax labour income by adding social security contributions to the labour income taxes paid by the household. The denominator is the estimated pre-tax labour income, obtained by summing the compensation of  employees and the imputed labour income of the self-employed.

The computation of the tax rates on capital also requires that the tax rates on households' income be the same for labour and capital. As a result, the taxes paid by households on their capital income are h(YPE + YSEK), where YSEK denotes the self-employment income imputed to capital:

(8)    YSEK = YSE – YSEL. 

The tax rate on capital is then:

(9)     k = [h(YPE + YSEK) + TYB]/(OS - YSEL),

where OS is the total operating surplus in the economy
. In the numerator we add the taxes paid by the business sector to the taxes on capital paid by households. Hence, the numerator indicates the difference between pre-tax and post-tax income from capital. In the denominator, we subtract the imputed income from labour of the self-employed from the total operating surplus in order to obtain an estimate of pre-tax income from capital.

 Figs. 1-3
 show the effective tax rates on consumption, labour and capital for the six countries while Fig. 4 illustrates the relative weight of each tax in each country
. 
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FIG 4. EFFECTIVE TAX RATES

Key: C = effective tax rate on consumption; L = effective tax rate on labour; K = effective tax rate on capital.

Consumption tax rates appear about constant in all countries. While they are always lower in the US than elsewhere, the increasing convergence of the consumption tax rates in Europe probably reflects the European Commission's Directives aimed at eliminating cross-border distortions in the EU goods markets.

Conversely, all countries except the UK show an upward trend in the labour tax rate. The most pronounced trends are those experienced by Germany, France and Italy. In particular, in Germany and in Italy the rise accelerates from the beginning of the 1990's. In Canada, the US and the UK labour tax rates are much smaller, emphasising a widely recognised difference between “continental European” and  “Anglo-Saxon” labour markets. 

The same distinction is not found for capital tax rates, which are characterised by a variety of patterns over time, though capital tax rates are similar in the US and Canada. It should be noted that the increasing convergence of capital tax rates since the 80's is not confined to common areas such as Europe or North America but involves all economies, presumably as a result of increasing capital markets liberalisation. 

In terms of relative volatilities, labour tax rates are – except for the US – smoother than consumption tax rates, while capital tax rates are uniformly the most volatile.

Looking at the relative burden of each type of tax, two patterns emerge from our data: “Anglo-Saxon” countries seem to tax capital more than labour, though to a smaller extent over time. Conversely, “continental-European” countries tax labour more than capital and labour tax rates have increased impressively over time.

3. TAX RATES AND LABOUR MARKET COMOVEMENTS
3.1 Methodology
In this section, we use the stylized fact methodology (Kydland and Prescott, 1990) to evaluate the strength, sign and phase of cyclical comovements between the effective tax rates and the pertinent labour market variables. As is usual, we adopt the Hodrick and Prescott filter (1997) (henceforth, HP) to extract the unobservable cyclical component in the data. We shall not discuss the technical characteristics of the filter for which there is a specialised literature
 that examines its properties vis-à-vis other approaches which, however, are virtually absent in the field
.

The HP filter defines the growth component gt at time t=1,..,T of the series Yt  as the value that minimises the following expression:
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The main characteristic of the HP procedure is that the resulting trend is stochastic and moves slowly. When compared with the peaks and the troughs indicated by the “classical” NBER chronology, HP-filtered business cycles look generally similar in contrast with trend-stationary methods or difference-stationary methods (Canova, 1994).  Moreover, the same transformation applies to all variables and there is only one parameter to set. We set =1,600 which is the value commonly used for quarterly time series.

In the tables presented in Section 3.3 we report the cross-correlations (j), j=-5,..,0,..5, between the cyclical components of the estimated tax rates and the relevant labour market variables. As in Fiorito and Kollintzas (1994), we say that the tax rates are leading, synchronous, or lagging the labour variables if │(j)│ is maximum for a negative, zero or positive j, respectively. When statistically significant
, positive correlations indicate procyclical comovements while negative correlations indicate countercyclical comovements.

As in Fiorito (1997), we report the Ljung-Box statistics associated with all lags or leads because the “peak” correlation criterion introduced by Kydland and Prescott (1990) to characterise the phase and the sign of comovements can be misleading when the absolute difference between two or more correlations is too small to discriminate, say, between opposite phases. Finally, we also report the standard deviation of the cyclical components (Vol) to compare relative volatilities.

3.2 Some tentative taxonomy

In this section, we provide a tentative taxonomy to interpret – wherever possible – the cyclical comovements we found in the data. In Tables 1-3, rows define procyclical (+) or countercyclical (-) comovements, while columns indicate the leading or lagging phase of the tax rate with respect to labour force, employment and unemployment. For example, a leading negative correlation between the labour tax rate and the employment level indicates a dominant countercyclical comovement in which a rise in the labour tax rate is followed by a fall in the employment level. 

Since we do not provide a structural model here, our tentative taxonomies are merely intended to  classify each possible comovement  in terms of some plausible economic interpretation of the ‘stylized fact’ evidence. 

In some cases, the stylized facts may be consistent with more than one interpretation, while in others we are unable to find any widely accepted explanation of our evidence. In these cases, we insert question marks in Tables 1-3. In this respect, it is generally difficult to find an explanation consistent with lagging tax rates either because optimal tax rates should be set in advance, regardless of the state of the economy (Barro, 1979), or simply because statutory tax rates are by definition set before the economy responds to them.  However, effective tax rates obtained as ratios between a tax revenue and a tax base might introduce spurious cyclicality by construction as long as revenues and tax bases are correlated
.

Consumption tax rates and the labour market
Table 1 presents a possible taxonomy of cyclical comovements between consumption tax rates and labour market variables.

It is relatively easy to interpret the consumption tax rate as leading labour supply.  Thus, when the consumption tax rate positively (negatively) leads labour supply, we interpret this result to be consistent with the prevalence of the income (substitution) effect over the substitution (income) effect in agents’ choice between labour and leisure.
 

The possible comovements between a leading consumption tax rate and labour demand should reflect the relative speed of adjustment of wages and prices. Hence, if prices (wages) adjust more slowly than wages (prices) to an increase in the consumption tax rate, the dominant comovement should be negative (positive) and leading with respect to the employment level at cyclical frequencies
.

Once again, lagging tax rates are difficult to account for, especially when dealing with consumption tax rates, which generally look flatter and are less contingent on business cycle realisations  than effective factor tax rates.

Tab 1. Consumption tax rates (c) and labour market taxonomy

                  Labour  Force                                     Employment

c       Leading              Lagging               Leading                      Lagging

__________________________________________________________________

+     income effect              ?                  real wage fall                       ?

__________________________________________________________________

 -   substitution effect         ?                  real wage rise                      ?

___________________________________________________________________

Labour tax rates and the labour market 
Table 2 offers a tentative taxonomy for the cyclical comovements between the labour tax rate and labour market quantities.

The interpretation of labour tax rates leading the labour force is standard in the literature, although much of the empirical research has no explicit time dimension. Labour tax rates lead labour supply positively or negatively depending on which effect (income or substitution) prevails.

Mainstream results emphasise different labour supply elasticities for different groups of the population (Killingsworth, 1983; Blundell, 1992). In this respect, there seems to be a broad consensus that males show low elasticities to changes in labour tax rates, mainly because adult men usually work full-time. In some countries, the income effect for men seems to prevail over the substitution effect. Juhn, Murphy and Topel (1991), for example, find that male labour supply for the US is negatively elastic to decreases in the tax rates. The same result is shown for the UK by Blundell and Walker (1982).

Conversely, females, and married women in particular, are likely to respond more and faster to changes in the tax rates. The same should be true for single mothers, since they are often eligible for benefits and their participation choices are highly sensitive to the relative weights of taxes and benefits. In fact, for these groups the empirical literature shows significant positive labour supply elasticities in response to lower tax rates
.

On the labour demand side, labour tax rates negatively leading employment are interpreted as being equivalent to an adverse aggregate supply (AS) shock that shifts labour demand negatively and thus depresses the employment level after some time.

Tab 2. Labour tax rate (l) and labour market taxonomy  

            Labour  Force                                           Employment  

 (         Leading                      Lagging                  Leading                     Lagging

+      income effect             progressivity                     ?                       progressivity

-    substitution effect                  ?                AS  negative shock                  ?

When labour tax rates positively lag either labour force or employment, we interpret this result as the effect of the progressivity that characterises our definition of labour taxation. 

Capital tax rates and the labour market
In an intertemporal setting, the effect of higher capital tax rates on labour supply should be similar to that induced by higher labour tax rates. In fact, increasing the capital tax rate reduces lifetime income since it decreases the future return on the share of labour income that is saved. This effect might either stimulate extra work (income effect) or cause a shift from labour supply to leisure (substitution effect).

Tab 3. Capital tax rate (k) and labour market taxonomy

                  Labour  Force                                           Employment   

k       Leading                  Lagging                  Leading                   Lagging

_____________________________________________________________

+      income effect         progressivity           lowering K/L            progressivity   

_______________________________________________________________

-     substitution effect             ?                 AS negative shock              ?            _______________________________________________________________

Capital tax rates can lead employment positively as long as higher capital costs induce firms to reduce the capital/labour (K/L) ratio. However, for a fixed capital/labour ratio, higher capital tax rates may also amount to a negative aggregate supply shock, to be balanced by lowering employment to re-establish the required  ratio.

As in our interpretation for labour tax rates, we deem capital tax rates that positively lag labour force and employment as essentially resulting from the progressivity of the tax system.

Implications for unemployment

Overall, the critical survey in OECD (1995) stresses that while tax rates are important for the labour supply and demand decisions of households and firms the correlation found for tax rates and unemployment is, in general, not significant. We will see in the following sections that disentangling the labour force and employment can easily account for this paradox.

3.3 Business cycle comovements
Tables 4-8 show the cross correlations between the cyclical deviations of tax rates and labour market variables from their stochastic trends. In each table, the number in bold marks the highest (peak) correlation while the Ljung-Box (LB) statistics tests the null hypothesis of absence, on the whole, of a lead (-) or lag (+) correlation between each pair of variables. 

Tax rates and the labour force
The comovements between tax rates and labour force are shown in Tables 4-6. In general, female and male labour forces differ both in terms of the sign and the phase of the comovements with the exception of the US and Germany whose patterns could be aggregated without serious loss of information.

Substitution effects seem to dominate comovements between the labour force and consumption tax rates in Germany, in the UK and in Italy for females, and in Canada and in the US for males. In contrast, consumption tax rates positively lead female labour force in Canada. Substitution effects seem also to dominate comovements between labour force and labour tax rates for females in Canada and in France, for males in Italy, and for both in Germany. 

Labour tax rates and female labour force comovements are synchronous with a positive sign in the US and France. Finally, the income effect seems to prevail in the comovements between the male labour force and labour tax rates in the US, while in Canada labour tax rates positively lag the female labour force.
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Tab 4. Correlation Coefficients of the Female Labour Force (Y) with
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Tab 5. Correlation Coefficients of the Male Labour Force (Y) with
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Tab 6. Correlation Coefficients of the Total Labour Force (Y) with


Labour force comovements confirm for some countries that the substitution effect is higher for women than for men, though a negative leading correlation is found in three cases for women and in four cases for men. Actually, if one wishes to give a “structural” interpretation to our results, it can be easily recognised that  - whenever labour tax rates negatively lead labour force - the implied regression responses are always higher for women than for men. A policy implication is that taxing labour reduces female labour supply more sharply. In turn, this has a number of implications for social security systems, given that women generally work fewer years and have a longer life expectancy.

In the aggregate, we found that labour tax rates were negatively leading in Canada and Germany, synchronous with a negative sign in Italy, and synchronous with a positive sign in the US.  Thus, substitution effect seems to prevail in most cases.

Capital tax rates negatively lead the female labour force in France and the UK, and the male labour force in Canada. Tax rates and the female labour force are synchronous with a negative sign in Italy. In these cases, the reduction in expected future income from savings discourages labour force participation. In France, capital tax rates positively lead the male labour force, whereas tax rates and the female labour force are synchronous with a positive sign in the US. 

Tax rates and employment
Table 7 reports the cross correlations between tax rates and employment. 
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Tab 7. Correlation Coefficients of Total Employment (Y) with


Consumption tax rates are not significant in two cases (UK, Italy), positively lead employment in France and lag employment in three cases, positively in Canada, and negatively in Germany and the US. In all countries but France and the US, labour tax rates negatively lead private employment. In the US, labour tax rates lag employment positively, a result that is probably related to spurious cyclicality in the tax rate data.
In most cases capital tax rates are procyclically lagging, leading negatively in the UK only. The first result seems to imply an endogeneity problem which should reflect the progressivity of capital tax levying and the typical volatility of its base (Fiorito, 1997). The result for the UK seems to indicate that shifting taxation from labour to capital should be roughly neutral at cyclical frequencies

Tax rates and unemployment  

The relations between tax rates and unemployment can be better understood as the combination of the labour force and employment components that do not need to respond or to respond equally (in absolute terms) to the same shocks. Thus, the fact that unemployment cycles are in some cases weakly or not related to changes in tax rates, does not imply that tax rates do not distort the labour market. Rather, it implies that the labour force and employment distortions are roughly symmetric and may cancel out when net effects on unemployment are considered.
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-0.24

-0.22

31.3

21.5

France

0.028

5.7

0.19

0.17

0.13

0.06

-0.05

-0.08

-0.06

-0.07

-0.04

-0.02

-0.01

9.4

1.1

UK

0.056

16.7

0.57

0.48

0.38

0.22

0.06

-0.13

-0.29

-0.44

-0.56

-0.60

-0.62

79.9

141.2

Italy

0.020

6.4

0.09

0.19

0.27

0.24

0.18

0.02

-0.08

-0.19

-0.23

-0.30

-0.33

21.7

31.3

Tab 8. Correlation Coefficients of Unemployment (Y) with


As Table 8 shows, as far as consumption tax rates are concerned most comovements are synchronous or lagging. However, while countercyclical comovements can be accounted for by considering that unemployment could be followed by lower consumption and revenues, the procyclical lag found for Italy and the US has no immediate interpretation in our taxonomy. 

In several cases (Canada, Italy and the UK), the labour tax rate positively leads unemployment. In the remaining cases, the phase and the sign are reversed. In Germany and France, unemployment procyclically leads the labour tax rate. Given the social security requirements and the employment performance in “continental Europe”, the number of those paying for social security is probably too small relative to the number of recipients so that higher taxation is required. By contrast, unemployment negatively leads the tax rate in the US. This result might be explained by the fact that, in a recession, the tax progressivity of personal income might cause a reduction in the effective tax rate.

Capital tax rates are lagging in most cases while they positively lead unemployment in Germany only. In Canada, the US, the UK and Italy these tax rates negatively lag unemployment. As before, this result might be the combination both of the progressivity and the methodology used to construct the effective tax rates. 

4. GROWTH COMPONENTS
In this section, we analyse the long-run relations between the effective tax rates and the relevant labour market variables that (except for the unemployment rate) are expressed as percentage changes.  First, tax rates are averaged over five subperiods chosen to give a sufficient number of data points and to eliminate possible cyclical effects.  We then compute Spearman's rank correlations (rs) between the tax rates and the corresponding labour market data: 
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where Di  is the difference between the rank order of the tax rate and the relevant labour market variable, and where N is the number of observations. In our sample, N=30. The Spearman's correlation coefficient is approximately normal with mean square error equal to 1/(N-1)1/2. 

In principle, there is no reason why  these results must replicate the cyclical results, both because of the different frequency and detrending. Bearing  this caveat in mind, the five subperiods  can  be  characterised as follows:

1970-75: labour and oil shocks

1976-80: responses to the oil shocks

1981-85: rising interest rates

1986-90: high debt

1991-94: fiscal consolidation.

Table 9 shows the rank correlations of the consumption, labour, and capital tax rates with the labour force and employment growth rates and the unemployment rate, respectively. The results seem to suggest a negative association between labour force growth and consumption tax rates. At the same time, they suggest that real wages adjust to increases in the consumption tax rates so that employment falls, despite  the presumption  that consumption tax rates should be neutral in the long run for real wages. However, the correlation between the consumption tax rates and unemployment is positive though small (.11).
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Male Labour Force growth rate

-0.36

0.05

-0.17

0.36

-0.20

0.27

Female Labour Force growth rate

-0.08

0.67

-0.38

0.04

-0.08

0.67

Total Labour Force growth rate

-0.24

0.19

-0.28

0.12

-0.11

0.57

Total Employment growth rate

-0.27

0.14

-0.33

0.08

-0.12

0.53

Unemployment rate

0.11

0.56

0.22

0.23

-0.01

0.97

Capital tax rates

Tab 9. Ranking correlations of tax rates with labour market variables

Consumption tax rates

Labour tax rates


The rank correlations of the labour tax rate are negative and significant both for female and male labour force growth  rates though - as expected - to a different extent (-.38 and -.17, respectively). The negative rank correlation with  employment is relevant  in itself (-.33) and  also because it exceeds in absolute value the correlation between the labour tax rate and the total labour force (-.28). As a result, the correlation with the unemployment  rate is positive but smaller (.22).

On the whole, the correlations between consumption tax rates and the unemployment rate and between labour tax rates and the unemployment rate confirm the results in Daveri and Tabellini (1997). Using panel estimation, they find a positive relationship between labour tax rates and unemployment rate, which is especially significant in “continental Europe”.

 Finally, the capital tax rate has smaller rank correlations with labour market variables except for male labour force growth. The rank correlation with unemployment is about zero, marking a difference with respect to the corresponding business cycle results. 

5. CONCLUSIONS
We construct quarterly tax rates on consumption, labour and capital for selected “continental European” and  “Anglo-Saxon” countries by using OECD national accounts and revenue data. Labour taxes are not confined to payroll taxes but include taxes on labour income. Capital taxes apply to all non-labour income.

Our results deal first with the unconditional features of the tax rates data and then with cyclical comovements between tax rates and labor market variables in each country. Finally, we evaluate as a whole the statistical association between the ranking of each tax rate and the growth of labour force and employment and the resulting unemployment rate.

Given the large body of evidence, it is not an easy task to account for all results. However, some common patterns emerge, both in general and between countries sharing similar labour market features. The most notable and robust common patterns also constitute our main findings:

1. Labour tax rates have steadily increased in “continental Europe” and are much higher       than in “Anglo-Saxon” countries.

2. Capital tax rates show a strong tendency to converge in all countries.

3. Except for the US, labour tax rates are usually smoother than consumption tax rates. 

4. Capital tax rates are always the most volatile.

5.   Both the labour force and employment shrink when taxation on labour increases. This       holds true for growth components and, in most cases, at cyclical frequencies. 

6.   The impact of taxation on employment appears stronger than the impact on the labour       force.   

7. The impact of labour taxation on unemployment is smaller because the reduction in  the labour force partially offsets the decrease in employment.

The main policy implication of our findings is that reducing tax rates on factors (especially, labour) and on consumption stimulates labour participation, and – most importantly - increases employment, i.e. a major policy goal in itself and an instrument for financing social security programs. At the same time, however, it seems that cutting the fiscal burden cannot be the only policy for solving the unemployment problem in “continental Europe”.
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Endnotes

�. The correlation for countries for which both types of data are reported is .63 as can be calculated from their Table 5.


�.See OECD (1995) and Zee (1996).


�. The average production worker income is the average employee income in manufacturing. See, for example, OECD (1995).


�. See Razin and Sadka (1993) and MRT.


�. See, for example, McKee, Visser and Saunders (1986) and MRT.


�. Quarterly figures for OS are not available in the OECD/ADB database. For the US and Canada we used the OS series reported in the OECD Quarterly National Accounts. For Germany, France, Italy and the UK we first calculated quarterly figures for the gross operating surplus as the difference between GDP and compensation of  employees + net indirect taxes which are available in the quarterly OECD/ADB database. Then, for Germany and Italy  we obtained quarterly figures of the consumption of fixed capital from the annual figures in the OECD National Accounts by assuming that the quarterly shape of this variable is the same as the reported government consumption of fixed capital in the quarterly OECD database. For France and the UK we obtained quarterly figures for consumption of fixed capital from the corresponding annual figures of the OECD National Accounts by regressing capital depreciation on capacity utilisation and on lags of investment expenditures. Then, quarterly figures of OS for the relevant European countries were obtained by subtracting the estimated consumption of fixed capital from the gross operating surplus.


�. Symbols for countries are the following: CAN (Canada), USA (the United States), DEU (Germany), FRA (France), GBR (the United Kingdom), ITA (Italy).


�. The quarterly tax rates are available on request.


�. For a comprehensive discussion, King and Rebelo (1993) is a benchmark reference.


�. Among the relevant applied studies see, for example, Backus and Kehoe (1992), Danthine and Donaldson (1993) and Fiorito and Kollintzas (1994) .


�. With our number of data points the cutoff value for the relevant t-statistics (.05) is .197


�. Especially because revenues lag real GDP procyclically (Fiorito, 1997).


� Higher tax rates could also be set to finance government spending, which should increase aggregate demand to an extent consistent with some displacement in private spending. However, previous stylized fact evidence shows that government spending countercyclically lags rather than procyclically leads real GDP (Fiorito, 1997).





� According to Knoester and van der Windt (1987), wages adjust more slowly to consumption taxes than to income taxes or social security contributions.





�. See Eissa (1995) and Hausman (1980) for the US and Blundell and Walker (1982) for the UK.


�. We use cyclical deviations from the unemployment level to match differences between the labour force and employment.
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