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The literature on tax systems generally considers each type of tax in a selfcontained way, with its own distributive characteristics. While the income tax is considered as a progressive tax, social insurance contributions are seen as being regressive, namely because of ceilings. Using a database of comparative micro-data at the household level (LIS data, 22 OECD countries, 1999-2016 period), supplemented with OECD data on employer contributions, we measure effective tax rates over the entire income distribution. Our results jeopardize the conventional economic wisdom on the role of income and payroll taxes in tax progressivity, and on their respective impact on inequality reduction. We show that, in all countries of our sample, the progressivity of income tax increases as soon as the progressivity of social insurance contributions decreases. This implies that income and payroll tax schedules are not independent. Even more, they act in a complementary way. While payroll tax heavily compress inequalities at the bottom of the income distribution, income tax reduces inequalities at the top.

Introduction

In general, the literature on tax systems considers each type of tax in a self-contained way, with its own distributive characteristics. Broadly speaking, the income tax is considered as a progressive tax, while social insurance contributions are seen as being regressive, namely because of ceilings which apply to the taxable wages. Scholars often classify countries as more or less progressive according to the relative weight that governments assign to payroll and income taxes.

The renewal of the literature on redistribution, following the multiplication of empirical data [START_REF] Atkinson | The Luxembourg Income Study (LIS): Past, Present and Future[END_REF][START_REF] Piketty | Le capital au XXIe siècle[END_REF][START_REF] Sutherland | EUROMOD: the European Union Tax-Benefit Microsimulation Model[END_REF], has produced analyses going a step further in international comparison. Rather than comparing tax scales or tax mixes, researchers can now measure effective tax rates over the entire income distribution.

Effective tax rates are computed by recovering data on actual tax payments and income.

In this article, we look at the equalizing effect of taxes that directly affect the amount of resources available to households: personal income tax (PIT) and social insurance contributions (SIC). Although there is an extensive literature on personal income tax progressivity (see, for example, Wagstaff et al., 1999), international comparative studies on the joint impact of PIT and SIC are rather scarce. Among recent papers, [START_REF] Verbist | The Redistributive Effect and Progressivity of Taxes Revisited: An International Comparison Across the European Union[END_REF] examine the overall redistributive effect of income taxes, including SIC, for 15 EU-countries.

As the authors point out, the distinction between PIT and SIC has become increasingly blurred, justifying the inclusion of both types of taxes in the analysis of tax redistribution (Verbist and Figari, 2014, p.8). Historically, SIC and PIT have been created to serve different purposes. Personal income tax was levied to finance the government budget over a fixed period (one year) and to redistribute between different income groups. Social contributions were closely tied to the social insurance system and therefore aimed at redistributing income over the entire life cycle. However, successive reforms of social security systems in OECD countries, particularly in the 1990s, have increased the weight of personal income tax in the financing of social protection. At the same time, governments have gradually transformed social insurance contributions, so that they now take on the suit of income tax [START_REF] Koreh | A Silent Revolution in the Contributory Social Insurance Method: A Comparative Analysis of OECD countries, 1980-2016[END_REF]. From a policy point of view, it is therefore more interesting to investigate the redistributive role of direct taxes as a whole.

This is what we are doing in this article, using household survey data from the Luxembourg Income Study (LIS) after imputing missing payroll tax data for 22 OECD countries over the 1999-2016 period (this dataset has first being explored by Guillaud et al., 2019a).

Our results jeopardize the conventional economic wisdom on the role of income and payroll taxes in tax progressivity, and on their respective impact on inequality reduction.

We show that, in all countries of our sample, the progressivity of income tax increases as soon as the progressivity of social insurance contributions decreases. This implies that income and payroll tax schedules are not independent. While payroll tax heavily acts as an income gap reducer at the bottom of the income distribution, income tax reduces inequalities at the top. In sum, income tax and social insurance contributions act in a complementary, rather than opposite, way: it takes two to tango, or to reduce income gaps through taxation.

Data

The Luxembourg Income Study dataset

We use micro data from the Luxembourg Income Study (LIS), a database on income received and taxes paid by households, collected at the national level for most OECD countries. These data mainly come from survey data and, for some countries, administrative data. It is harmonised ex post by the LIS team. Our sample includes 90 observations, covering 22 OECD countries over the period 1999-2016.

The LIS data is relatively close in spirit to EU-SILC data, which is an alternative dataset covering European countries, sometimes run by scholars in combination with the EUROMOD microsimulation model. For many European countries, the same survey is used to compile LIS and EU-SILC data [START_REF] Marx | The Paradox of Redistribution Revisited: And that it May Rest in Peace?[END_REF].1 Given the importance of non-European countries in welfare state analyses (United States, Canada, Australia in particular), we have chosen to use LIS data. In addition, LIS data has gradually become a baseline for comparative redistribution studies, demonstrating its quality (see [START_REF] Prasad | Taxation and the Worlds of Welfare[END_REF][START_REF] Kenworthy | Progress for the Poor[END_REF][START_REF] Immervoll | Redistribution Policy and Inequality Reduction in OECD Countries: What has Changed in Two Decades?[END_REF][START_REF] Brady | Paradoxes of Social Policy: Welfare Transfers, Relative Poverty, and Redistribution Preferences[END_REF]Caminada et al., 2017, for instance).

The imputation of social insurance contributions

We complete the data by imputing missing taxes: employee social contributions are missing for some country-years (France in particular), while employer social contributions are missing for all country-years. Imputations have been constructed in a previous work (Guillaud et al., 2019a,b).2 These data on payroll taxes are simulated at the individual level, applying the statutory rates provided by the OECD Taxing Wages series to individual labour income.3 Implicitely, we assume the incidence of all payroll taxes to fall on the employee (see [START_REF] Gruber | The Incidence of Mandated Maternity Benefits[END_REF][START_REF] Gruber | The Incidence of Payroll Taxation: Evidence from Chile[END_REF]Anderson andMeyer, 1997, 2000;Murphy, 2007, for a survey). This assumption has also been made, for instance, by [START_REF] Immervoll | Household Incomes and Redistribution in the European Union: Quantifying the Equalizing Properties of Taxes and Benefits[END_REF] on international series, or [START_REF] Bozio | Le modèle de micro-simulation TAXIPP-version 0.3[END_REF] in their analysis of the French tax-benefit system.

By including employer's contributions into the analysis, we follow the recommendation provided by the Canberra Group's Handbook on Household Income Statistics (Canberra, 2001). As shown in Figure 1, the split between employer and employee social contributions greatly varies from one country to another. While Sweden mostly relies on employer contribution (9.8% of GDP in 2005, versus 2.5% for employee contributions), the Netherlands rely more on employee contributions (7.6% of GDP in 2013, versus 4.8% for employer contributions). Other countries, such as Germany, have an equal split between both (6.5% for employer contributions, and 6.2% for employee, in 2015). 4The imputation of missing social insurance contributions significantly increases the tax coverage of the dataset: after imputation, we cover up to 65% of national tax revenue (with a median at 55%), as opposed to 35% in the original LIS data. The remaining tax revenue is mainly due to consumption and corporate taxes.

The measurement of tax redistribution

Distributional analyses usually distinguish between several income levels: market income (labour and capital), gross income (including pensions and transfers) and disposable income (after contributions and taxes). Since our analysis concerns solely taxes, we rely on gross income (or super-gross as it is commonly understood), before any contributions and taxes, but after transfers. Many countries tax transfers and replacement incomes, which justifies including them in the base from which we compare the different taxes.

We conduct the analysis on the entire population, including pensioners in the sample.

Our pre-tax income therefore includes pension-related social contributions both in the pretax income of workers (in the form of social contributions) and in the income of pensioners (in the form of pensions). Although this involves a double counting issue, it is consistent with the microeconomic perception of households: before tax, working households earn a super gross salary, while pensioners receive their pensions. Another solution would have been to remove pension-related social contributions from workers' pre-tax income. This is done, for example, in the DINA methodology [START_REF] Garbinti | Income Inequality in France, 1900-2014: Evidence from Distributional National Accounts (DINA)[END_REF]. But such an approach artificially reduces the redistributive role of social contributions -especially at the bottom of income distribution. Alternatively, we reproduce our analysis on a reduced sample that only includes households under the age of 60, as a robustness test (see Appendix C).

We divide the population of each country-year in the sample into 100 equal shares (percentiles).5 Within each percentile, we measure the average income received, and the contributions and taxes paid, in order to compute average payroll and income taxes. 6 We do not address the issue of taxation of the very rich (the top percentile). Indeed, this debate requires specific data on high income and corporate taxes, as well as specific assumptions on how to allocate capital gains, retained earnings of corporations and the incidence of corporate taxes. The interested reader may refer to [START_REF] Piketty | Distributional National Accounts: Methods and Estimates for the United States[END_REF].

We calculate the contributions of payroll and income taxes to overall tax progressivity, and to inequality reduction. To do so, we use the logical order in which the different taxes are paid: payroll tax first, then income tax. The additivity of payroll/income tax contributions is obtained by measuring the difference between indicators, which are computed over different concepts of income. For example, the amount of Gini reduction that can be attributed to payroll tax is measured by the difference between the Gini before and after payroll tax. The impact of income tax on inequality reduction is measured by the difference between the Gini after payroll tax but before income tax, and the Gini after payroll and income taxes.

3 Results

Are social insurance contributions truly regressive?

In many countries, the average effective contribution rate increases over most of the income scale, making it progressive, before decreasing after a certain threshold. This bell shape in payroll taxes is generally interpreted as a symbol of the regression of social insurance contributions: the average tax rate decreases for the highest income groups (see for instance [START_REF] Landais | Pour une révolution fiscale: Un impôt sur le revenu pour le 21ème siècle[END_REF]). Yet, international comparison reveals several caveats to this thesis.

Figure 2 reproduces the effective rates of income and payroll taxes by percentile of gross income. The graph displays, for each country-year, the percentile for which the social insurance contribution rate is at its maximum (vertical bars).7 

First, some countries (France-2010, Estonia-2013, Greece-2013, Slovakia-2013and Ireland-2007) have a fully progressive effective rate schedule. Note: We display the most recent year for each country, which is between 2010 and 2016 with two exceptions. For Ireland, we use the pre-crisis year of 2007, and the most recent year for Sweden is 2005. More details on the data is available at https://www.lisdatacenter.org/our-data/ lis-database/. The vertical bars represent, for each country-year, the percentile for which the social insurance contribution rate is at its maximum. Reading: In Germany, the maximum social insurance contribution rate is reached at the 75th percentile of gross income in 2015. The effective payroll tax rate for this percentile is 27.3% and the effective income tax rate is 12.2%.

of the contribution rate. Countries where employee social contributions show a marked progressivity are more rare, and generally go along with a progressivity of employer social contributions (Greece, Norway, Slovakia, for instance).

Sources of progressivity for social insurance contributions

The progressivity of a tax can be decomposed into a base and a schedule effect. The effective rate of payroll tax is obtained by multiplying the payroll tax schedule and its tax base. The tax schedule refers to the implicit rate of contributions applied (after taking into account any reductions/discounts). It is calculated as the ratio of paid contributions to labour income at the household level. The tax base for payroll taxes is almost exclusively the labour income (which we express as a share of gross income). The effective payroll tax rate is expressed in relation to gross income.

As shown in Figure 3, countries such as Estonia, France, or the United Kingdom have a progressive schedule of social insurance contributions over the entire income distribution.

Yet, in most countries the schedule is regressive. The observed progressivity in the effective rates of payroll tax is therefore due to the tax base, by a composition effect. Indeed, transfers weigh heavily on the gross income of households at the bottom of the distribution, while they are not subject to social contributions.9 At the very top of the distribution, it is both the capping of rates and the relative importance of capital income that explains the regressive nature of the effective contributions (see Finland, Italy, or Norway, for instance).

The complementarity of social contributions and income tax

In all countries of our sample, the progressivity of income tax increases as soon as the progressivity of social insurance contributions decreases, thus promoting the progressivity of the tax system as a whole. This implies that income and payroll tax schedules are not independent.

Figure 4 shows the slopes in the effective rates of income tax and social insurance Note: Effective tax rate = Tax schedule * Tax base. The tax schedule refers to the implicit rate of contributions applied (after taking into account any reductions/discounts). The tax base for payroll taxes is the labour income (which we express as a share of gross income). The effective payroll tax rate is expressed in relation to gross income. Reading: In Sweden, labour income averages 35.9% of gross income at the 25th percentile (right-hand scale). The implicit rate of contributions applied is 31.8% (left-hand scale). As a result, the effective rate is 11.4% (left-hand scale).

contributions in two typical cases: the Netherlands-2013 and the United States-2016. 10 In both countries, the crossing of the curves is marked. In the Netherlands, when contributions become less progressive (at the 25th percentile) and then straightforwardly regressive (at the 68th percentile), the income tax rate becomes progressive and continues to rise to the top of the distribution. In the United States, income taxes increase generally steadily with income, before accelerating significantly when social insurance contributions become regressive (at the 77th percentile).

- Note: Netherlands, year 2013; the United States, year 2016. The curves represent the slopes (first difference between two consecutive percentiles) of the effective tax rates (income tax or contributions). They measure a local progressivity of sampling: if the difference is positive, the n percentile has a higher rate than the n-1 percentile and the tax is locally progressive. Conversely, if the difference is negative, the tax is locally regressive. Reading: In the United States, households at the 50th percentile owe an income tax which is 0.0021 percentage points higher than for the 49th percentile, and a payroll tax rate which is 0.00056 percentage points higher than for the 49th percentile.

This mirror-like variation in contribution and income tax rates is observed in many countries (Figure B1 in Appendix B). Since both taxes are measured relative to the same base (gross income), the mirror image we see on these graphs is not likely to result from compositional effects.11 

Figure 5 shows the overall progressivity resulting from the combination of income tax and payroll tax. Importantly, overall progressivity seems to follow a steady path, regardless of the contribution profile. Contributions clearly support progressivity on the first segment of income distribution, the extent of which varies from one country to another, before income tax takes over to ensure the progressivity of taxes as a whole. In all countries, the characteristics (in this case progressivity) adopted by income tax and social insurance contributions seem to be defined jointly, or at least relatively to each other.12 This holds even if we restrict the sample to individuals below the age of 60.13 Reading: In Germany, the effective social insurance contribution rate for the 50th percentile is 24.2% in 2015. The total effective tax rate (contributions + PIT) is 30.1%.

Consequences on inequality reduction

The complementarity between payroll and income taxes to promote a progressive tax system has straightforward consequences on inequality reduction. We measure the redistributive impact of both taxes using inter-quantile ratios of household income. Figure 6 shows the inequality reduction due to payroll and income tax, at the lower-and upper-half of the distribution (D5 over D1, and D9 over D5, respectively).14 

Far from having antagonistic distributional effects, social contributions and income tax appear as complementary tools to achieve inequality reduction. In the lower half of the income distribution, the role of contributions is fundamental (left-hand chart). The D5/D1 ratio, which indicates the relative importance of the gross income held by the fifth (median)

decile compared to that of the first decile, is much more reduced by social contributions than by income taxes, in most countries. In the upper half of the distribution (right-hand chart), income tax weighs more heavily on inequality reduction (D9/D5 ratio) than social contributions in almost all countries (except Estonia, France and Slovakia).

One can also compute the relative contribution of each type of tax, measured by the reduction in the Gini index before and after each tax is collected. Results are presented in Appendix D. The composition of the tax system (a larger proportion of income tax or social contributions) appears to be of little importance to explain the level of redistribution achieved overall. Many countries with different redistribution methods achieve comparable levels of redistribution.
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Conclusion

We have analysed the contribution of income tax and social insurance contributions (both employer and employee) to inequality reduction in 22 OECD countries over the 1999-2016 period. Our results challenge the standard economic view that payroll taxes are regressive, and undermine the income tax performance in reducing inequality.

We highlight a series of new stylised facts. First, while employee contributions do have a bell-shaped form in some countries, employer contributions are generally progressive, resulting in an overall progressivity of the contribution rate. The inclusion of employer social contributions is important to capture the progressivity of social contributions. Second, we demonstrate that the observed progressivity in the effective rates of payroll tax is due to the tax base, as in most countries the schedule of social contributions is regressive. Third, we

show that the combination of income tax and payroll tax promotes the progressivity of the tax system as a whole, all along the income distribution. We reveal a mirror image of the variations in income tax and social contribution rates: in all countries of our sample, income tax progressivity increases as soon as the progressivity of social contributions decreases.

Finally, while payroll taxes significantly reduce the income gap at the bottom of the income distribution, income taxes reduce inequalities at the top. Income tax and social insurance contributions are complementary, rather than opposed, in the fight against inequality.

This has important consequences from a comparative perspective. Looking solely at income tax provides a highly biased estimate of the progressivity of tax systems; adding employee contributions, without taking employer contributions into account, does not yield any better results. This is in line with the recommendation of the Canberra Group (Canberra, 2001), as well as recent studies by Guillaud et al. (2019a) and [START_REF] Bozio | Inequality and Redistribution in France, 1990-2018: Evidence from Post-Tax Distributional National Accounts (DINA)[END_REF], which advocate the inclusion of employer contributions in the analysis of household taxation. In addition, the composition of the tax system (a higher proportion of income tax or social contributions) seems of little importance to explain the level of redistribution achieved overall. Many countries with different redistribution methods reach comparable levels of redistribution.

Our results lead to the sharp conclusion that income taxes and payroll taxes are not defined independently. The precise way in which this interaction works would require a specific analysis of tax policy making. However, we can already suggest two explanations for the interconnection of income tax and social insurance contributions. To begin with, the institutional role of social insurance has evolved over time. In a context of rising unemployment (at least in Europe) and limited fiscal policy room for manoeuvre, social insurance contributions are increasingly being used as an element of general taxation. Over time, in most OECD countries, more progressive features that were previously specific to income tax have been included in social security contributions [START_REF] Koreh | A Silent Revolution in the Contributory Social Insurance Method: A Comparative Analysis of OECD countries, 1980-2016[END_REF].

This includes a lower contribution rate for low-wage earners, or a generally more progressive design of contributions. Besides, when setting the income tax schedule and its possible evolution, governments do not ignore the social insurance scheme. Given that the economic literature, and economic policy recommendations, have long stressed the importance of the tax wedge, it is not surprising to note that income tax is actually defined in relation to the Reading: The correlation coefficient between both slopes is negative: -35%.

C Restricted sample of households under 60

Running the analysis on the sub-sample of households under 60 (excluding pensioners) does not affect our results: the effective rate of payroll tax is progressive, due to a base effect.

As shown in Figure C1, the level of the effective rate of payroll tax is slightly increased in the first segment of income distribution, from the 10th percentile to the median income, while the payroll tax rate of the bottom 10% is left unchanged. This is due to a change in the composition of the tax base within the bottom deciles: by excluding pensions, the share of labour income over gross income is raised among poor households, but the first decile. As a consequence, the progressivity of the payroll tax rate appears even stronger at the very bottom of the income distribution (within the first decile). The combination of income tax and payroll tax still promotes the progressivity of the tax system all along the income distribution, as found in the main analysis. Note: By using this restricted sample, we get rid of double counting issues regarding pensionrelated contributions and the payment of public pensions. Reading: For households under 60, in Germany, the effective social insurance contribution rate for the 50th percentile is 28.5% in 2015. The total effective tax rate (contributions + PIT) is 37.5%.

D Payroll and income tax on the Gini reduction

Figure D1 shows the relative contribution of each type of tax, measured by the reduction in the Gini index before and after each tax is collected. 15 The forty-five degree line means an equal impact of payroll and income tax on inequality reduction. The sum of the two variations gives the total variation of the Gini index obtained after taxation (taxes and contributions). Iso-redistribution lines are drawn from northwest to southeast of the plan.

Four groups of countries differ according to their use of income tax or social contribution in tax redistribution. In the first group (Czech Republic, Estonia, France, and Slovakia), more redistribution is achieved through payroll tax than through income tax. In the second group (Finland, Greece, Spain, Sweden, and United Kingdom), which lies relatively close to the 45-degrees line, countries redistribute slightly more through income taxes. In the third group (Austria, Denmark, Germany, Ireland, Italy, Norway, and Spain), the most numerous, redistribution is mainly achieved through income tax. Finally, in the last group of countries (Australia, Canada, Iceland, Netherlands, and the United States), the redistributive impact of social insurance contributions is almost zero or even negative.

Many countries with different redistribution methods achieve comparable levels of redistribution: these points are on the same iso-redistribution line. For example, a reduction in the Gini index of about 0.065 can be achieved by a high use of social contributions (as in France), or by a high use of income tax (as in Germany). Conversely, a smaller reduction in the Gini index (0.040) concerns countries that rely more heavily on income tax (Spain), as well as countries that rely more on social contributions (Slovakia). In other words, a tax system mainly based on income tax does not necessarily imply a greater tax redistribution.

Figure 1 :

 1 Figure 1: The split between employer and employee social insurance contributions.
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 2 Figure 2: Effective rates of income and payroll taxes by percentile of gross income.

Figure 3 :

 3 Figure 3: The role of tax schedule and tax base in effective rates of payroll tax.

Figure 4 :

 4 Figure 4: Slopes of income and payroll tax rates, Netherlands and USA.

Figure 5 :

 5 Figure 5: Total tax and social insurance contribution rates by percentile of gross income.
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Figure 6 :

 6 Figure 6: Inequality reduction due to payroll and income tax, at the lower-and upper-half of the distribution. Note: The forty-five degree line means an equal impact of payroll and income tax on inequality reduction. The D5/D1 ratio indicates the relative size of the gross income owned by the fifth decile (median) as compared to that of the first decile. The D9/D5 ratio indicates the relative size of the gross income owned by the ninth decile as compared to that of the fifth decile (median). Countries are represented by their ISO code (Germany: DE; Australia: AU; Austria: AT; Canada: CA; Denmark: DK; Spain: ES; Estonia : EE; United States: US; Finland: FI; France: FR; Greece: GR; Ireland: IE; Iceland: IS; Israel: IL; Italy: IT; Luxembourg: LU; Norway: NO; Netherlands: NL; United Kingdom: GB; Rep. Czech: CZ; Slovakia: SK; Sweden: SE). The years are identical to those presented in the previous graphs. Reading: In France, payroll taxes reduce the D5/D1 ratio by 0.55 in 2010. Income tax reduce the D5/D1 ratio by 0.05.

Figure B2 :

 B2 Figure B2: Correlation between slopes of income and payroll tax rates.

Figure C1 :

 C1 Figure C1: Total tax and contribution rates by percentile of gross income, households under 60.
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  The graph reads like Figure4in the main text, but the United States and the Netherlands have not been reproduced here.
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Note:

While the LIS data is harmonised ex post, the EU-SILC data is constructed from an ex ante harmonised methodological framework. For example, the treatment of tax credits is not harmonized in LIS: for some countries (United Kingdom, United States) tax credits are considered as transfers; in other countries (France), they are considered as negative taxes but seem insufficiently documented (e.g. Prime Pour l'Emploi). These differences, in our opinion, marginally limit the scope of our results.

Our data and the code to produce it are available at https://www.redineq.com.

Imputations for France are based on the more up-to-date schedules of the Institut des Politiques Publiques (IPP). It has the advantage of including information on CSG and CRDS, a flat tax levied on labour and capital income, and social-insurance benefits. The tax revenue from CSG and CRDS is greater than that from income tax. The CSG/CRDS is imputed as follows: the part weighing on wages is considered as a social contribution, as the other proportional taxes; while the part levied on replacement and capital incomes is considered as an income tax, since it is not based on labour income.

We follow the OECD conventions to establish the scope of social insurance contributions: in particular, we have excluded "Non-tax Compulsory Payments" (NTCP). Among the NTCP, health insurance contributions (in the Netherlands for example) or pension contributions (in Switzerland) are the most frequent. The OECD excludes these contributions from the scope of social contributions because of the payment to a private fund, even when the private fund has an insurance obligation.

A percentile usually indicates a threshold value between two hundredths. For the sake of simplicity, percentiles here refer to hundredths of the population.

We exclude the first and last percentile, whose averages are derived by extreme values. Within percentiles, effective tax rates are smoothed by weighted moving average using three lagged terms, three forward terms, and including the current observation in the filter.

Unless otherwise stated, all graphs have the same source: LIS data and authors' calculations.

It might be that, for these countries, contributions are regressive within the last percentile. Analysis at the household percentile level (and the smoothing of effective tax rates) blurs these effects here, particularly because of the composition of households.

Even when transfers are subject to contributions, they do not enter into the employer contribution base.

The slope of the tax rate (first difference in rates) is not the marginal tax rate, which is calculated on the amounts.

There are many tax feedback effects, particularly when social insurance contributions are deductible from the income tax base (as in France). However, this effect is generally minor and does not explain the variation in rates when they are measured not according to the base of each tax but according to gross income as a whole.

We observe a -35% correlation between the slope of the income tax and the slope of the payroll tax, see FigureB2in the Appendix.

By using this restricted sample, we get rid of double counting issues regarding pension-related contributions and the payment of public pensions. As shown in Appendix C, the level of the effective rate of payroll tax is slightly increased in the first segment of income distribution, from the 10th percentile to the median income. This is due to a visible change in the composition of the tax base within the bottom deciles: by excluding pensions, the share of labour income over gross income is raised among poor households, but the first decile.

The first decile (D1) is the value that separates the richest 90% from the remaining 10% and the ninth decile (D9) is the value that separates the richest 10% from the remaining 90%. The median (D5) is the value that separates the richest 50% from the poorest 50%.

Reading: In Germany in 2015, for the 75th percentile of the gross income distribution, the effective rate of employee social contributions is 13.4%, and the effective rate of employer social contributions is 13.9%.

The redistribution obtained by social contributions is the difference between the Gini index of gross income and that of income after contributions, and the redistribution obtained by income tax is the difference between the Gini index of income after contributions and the Gini index of income after contributions and taxes (disposable income).
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