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Abstract

We study the effect of the reduction in the VAT rate on services by hair-

dressers from 17.5 to 6 percent in the Netherlands in January 2000. Follow-

ing Kosonen [2015], we use differences-in-differences to estimate the effects of

this reform, with beauty salons as the main control group. In our preferred

specification, we find close to full pass-through of the VAT cut into lower

prices. However, we find no statistically or economically significant effect on

the volume of sales or employment.
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1 Introduction

Reduced value added tax (VAT) rates on labour intensive services can be motivated

by efficiency arguments.1 The theoretical literature on optimal commodity taxa-

tion concludes that VAT rates should be lower on goods and services that have a

relatively high demand elasticity, so as to minimize tax distortions [Ramsey, 1927,

Diamond and Mirrlees, 1971]. The demand elasticity might be relatively high for

labour intensive services because they can shift between the formal and informal

sector and could also be close substitutes for household production [Copenhagen

Economics, 2008]. These considerations suggest that VAT rates on labour intensive

services should be relatively low. As a result, it might be expected that a VAT cut

for these services will foster demand and employment. In 1999, the European Com-

mission (EC) decided to allow Member States of the European Union (EU) to ex-

periment with reduced VAT rates for a number of labour intensive services, so as to

reduce informal employment and stimulate formal employment [European Commis-

sion, 1999]. Following this decision, many EU countries, including the Netherlands,

reduced VAT rates on selected labour intensive services.

Several papers have studied the pass-through of VAT cuts into lower prices,

with mixed results ranging from no pass-through to more than full pass-through

[IFS et al., 2011]. However, little is known on the effect of VAT cuts on the amount

of labour intensive services and employment. A recent quasi-experimental study

by Kosonen [2015] on a VAT cut for hairdressers in Finland suggests that there

was hardly any effect on the amount of labour intensive services. To the best of

our knowledge, there is no quasi-experimental study on the employment effects of

VAT cuts for labour intensive services. This is surprising given that higher formal

employment was an explicit goal of the EU directive on reduced VAT rates for

labour intensive services.

In this paper we study the effect of the VAT cut for hairdressers in the Nether-

lands on prices, the volume of sales, employment in persons and employment in

full-time equivalents. In 2000, the VAT rate in the Netherlands on selected labour

intensive services, including services by hairdressers, was reduced from 17.5 percent

to 6 percent.2 However, the VAT rate on related labour intensive services, including

services by beauty salons, was left unchanged. This reform creates a natural exper-

iment that can be exploited to investigate the effect of the VAT cut on hairdressing

1See IFS et al. [2011] for an overview.
2Next to services provided by hairdressers, the VAT cut also applied to plastering, painting

and glazing services for houses more than 15 years old; bicycle repair services; repair of footwear
and leather wear and repair of clothing and household linen.
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services.

Our empirical strategy follows Kosonen [2015]. Specifically, we compare out-

comes for hairdressers following the VAT rate reduction to those of similar services

taxed at the standard rate, presenting both graphical evidence and regression re-

sults. Our main control group consists of beauty salons. We choose for this control

group because both professions are labour intensive and provide individual services

in a similar working environment. However, both services require some degree of

specialization, and one cannot easily switch from one type of service to the other.

We use differences-in-differences to investigate the causal effect of the reform. By

taking a double difference, this method controls for a group fixed effect and common

time effects (due to e.g. the business cycle) in the outcomes for hairdressers and

beauty salons. We use monthly survey data on average prices, sales and volume3

and annual firm-level survey data on sales, employment in persons and employment

in full-time equivalents from Statistics Netherlands.

Our main findings are as follows. First, we find close to full pass-through of the

VAT cut to consumers in the form of lower prices. In our preferred specification,

we estimate a drop in prices following the reform of –6.4%, which is 80% of what

full pass-through would imply. We find that the effect is immediate and does not

fade away in the years following the reform. Second, using the monthly survey

data we find an effect on the volume of sales that is statistically and economically

not significant. Finally, using the annual firm-level survey data we do not find

a statistically and economically significant effect on the employment in persons,

employment in full-time equivalents and the volume of sales, though the standard

errors are relatively large due to the small sample size. The results suggest that

competition among hairdressers is relatively strong, which leads to the near full

pass-through of the VAT cut into prices, but that the demand for hairdressing

services at the sector level is rather inelastic.

We make two contributions to the literature. First, we study the effect of a VAT

cut on labour intensive services on the volume of sales and employment in persons

and in full-time equivalents. Indeed, promoting (formal) employment was one of the

main goals of the EC directive. This paper complements the few papers that also

use quasi-experimental methods to study the effect of a VAT cut on labour intensive

services on quantities. Our findings on the volume of sales are consistent with Harju

and Kosonen [2014] and Kosonen [2015]. Harju and Kosonen [2014] study the

impact of changes in the VAT rates applied to restaurant meals in Finland in 2010

3Unfortunately, the micro survey data underlying the monthly price, sales and volume index
for the period around the reform are no longer available.
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and in Sweden in 2012 following the implementation of an EC directive. The authors

compare output in restaurants in the affected country to neighboring countries and

to similar industries in the same country using differences-in-differences. They find

no significant impact of the reforms on the quantity of meals traded, for which they

use the proxy of restaurants sales. Similarly, Kosonen [2015] uses sales as a proxy

for output to establish the effect of lower VAT rates for hairdressers on the quantity

of services traded, using a VAT reduction in Finland in 2007. He finds no significant

effect on output. We also do not find an effect of the VAT cut on quantities, not

on the volume of sales and not on the level of employment.

Second, we contribute to the broader literature that considers the pass-through

of VAT changes into prices. Overall, there is no consensus yet on the effect of

the implementation of reduced VAT rates on prices, except that the pass-through

depends on the market structure. IFS et al. [2011] give an overview of the empirical

results found by the literature and report effects ranging from zero pass-through

to more than full pass-through. Benedek et al. [2015] analyze the effect of various

VAT reforms on prices in 17 Euro Area countries between 1999 and 2013. The

authors estimate close to full pass-through for changes in the standard VAT rate,

but they find essentially zero pass-through for reclassifications of consumer goods

and services between standard, reduced and zero rates, like the VAT reduction in

the Netherlands. Vrijburg et al. [2014] also find full pass-through for two increases

of the general VAT rate in the Netherlands. Regarding labour intensive services,

Harju and Kosonen [2014] find that restaurants reduced prices by about a quarter

of what full pass-through to consumer prices would have implied, and Kosonen

[2015] estimates a pass-through of about a half for the VAT cut for hairdressers in

Finland. In contrast to Harju and Kosonen [2014] and Kosonen [2015], our results

suggest near full pass-through of the VAT cut for hairdressers into prices in the

Netherlands.

The outline of the paper is as follows. Section 2 outlines the Dutch reform and

discusses theoretical predictions. Next, Section 3 presents the empirical method-

ology. Section 4 describes the data used and presents summary statistics of the

firm-level data. Graphical evidence and estimation results are given in Section 5.

Section 6 discusses our findings and concludes. An appendix contains supplemen-

tary material.
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2 The reform and theoretical predictions

EU law requires Member States to levy value added taxes on consumption while

making provisions for VAT exemptions and tariff reductions for specific goods and

services. In the late 1990s, both at the European and Member State level, poli-

cymakers discussed the desirability of reduced rates for labour intensive services.

Following this debate, seven labour intensive service sectors were included among

those eligible for VAT reductions by an EC directive in 1999 (European Commis-

sion [1999]). The provision allowed Member States to experiment reduced rates on

labour intensive services for a limited period of three years, with the aim to foster

formal employment and to reduce informal employment in these services.

By the end of 1999, the Dutch government chose to implement reduced VAT

rates for 5 labour intensive services: i) hairdressers, ii) plastering, painting and

glazing of houses older than 15 years, iii) bike repair, iv) shoes and leather wear

repair, and v) clothes and household linen repair. On the 1st of January of 2000,

the VAT rate changed from the standard 17.5% to 6% in the selected services. The

initial period of three years was subsequently extended, to allow for a more careful

assessment of the results of the experiment (European Commission [2002]).4,5 In

2009, the EC made the directive permanent, but Member States still have the

possibility to end the VAT rate reduction in their own country (Seely [2016]).

Ideally, one would want to study the effect of the reform on all five services

affected by the Dutch reform. However, in the case of bike repair and of plastering,

painting and glazing services, data from EIM [1998] shows that the portion of sales

affected by the reduced VAT rate would be less than 25%. As the data used for the

analysis does not allow us to identify sales according to the VAT rate applied, it is

hard to estimate the effect of the reform on these services. Regarding clothing and

household linen repair, micro data on this type of service is not available. Finally,

in the case of shoes and leather wear repair, we could not find a plausible control

group with common time effects. Therefore, the focus of the paper lies in estimating

the effect of the reform on outcomes in hairdressing services − the treatment group

4An early global evaluation report by the European Commission [2003] found no significant
effects of the reforms in Member Countries on informal nor on formal employment, but did not
use micro data or differences-in-differences.

5For instance, following the European Commission [2003] report, the EC adopted a proposal
for a directive introducing a general review of reduced VAT rates in the EU. However, as by the
time of the deadline of the experiment a unanimous decision on the treatment of such rates had
not been reached yet, the time frame of the reform was extended to avoid legal uncertainty. The
deadline was subsequently prolonged due to concerns regarding new Member Countries’ rights
to experiment with reduced rates. See European Commission [2004] for a short summary of the
developments up to 2004.
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− by comparing them to similar services unaffected by the reform, beauty salons

− the control group − following Kosonen [2015].6

The overview above shows that the topic was already debated for some years, and

we may be concerned that hairdressers anticipated the reform. However, for a long

time it was unclear when the EU would decide on the experiment and which sectors

would be affected by the reform. First, the EU had to determine which sectors

could be included in the experiment. Second, national governments had to decide

whether they wanted to join the experiment and in which sectors. Hairdressers could

be included, but this remained unclear until the reform was announced in the Fall

of 1999. Meanwhile, hairdressing services and tasks were reclassified according to a

collective labour agreement on January 1st, 1999. Inspection of the wage schedules

of the old and new function classification [CAO, 1998] shows that the new wages

were about 2% higher in January 1999, abstracting from the yearly wage increase.

This suggests that at least a substantial share of the price increase in 1999 (see

Figure 1(a) below) was due to the wage increase. Due to the uncertainty of the

outcome of the political debates at various levels, we argue that the price increase

can hardly be interpreted as an anticipation effect of the VAT cut that happened a

year later, in 2000.

For the Dutch reform, we can derive that prices of services with the reduced

VAT rate would have been nearly 10% lower in the case of full pass-through. The

proportional change in consumer prices after the reform ∆P can be written as:

∆P =
P a − P b

P b
∗ 100 = x%, (1)

Where P b is the pre-reform price and P a is the post-reform price. Keeping producer

prices α constant, consumer prices can be written as P b = α∗1.175 and P a = α∗1.06.

Hence, we obtain a proportional change in prices of –9.8%. However, this calculation

assumes that hairdressers only sell labour intensive services. However, hairdressers

also sell goods and services for which the reduced rate does not apply (e.g. the

sale of hair-care products). According to EIM [1998], in the pre-reform period,

services by hairdressers with the reduced VAT rate constituted 79% of their total

sales. Hence, for all services and products sold by hairdressers we would expect an

8% decrease in prices in the case of full pass-through. Actually, things are more

complicated than this. Firms are only obliged to pay VAT when the total amount

of VAT to be paid exceeds a threshold (Kleinondernemersregeling in Dutch). This

6EIM [1998] estimates the ‘ex ante’ (absent behavioural responses) loss in tax revenue due the
VAT reduction for hairdressing services at approximately 80 million euro per year.

6



VAT threshold is relatively low: 1,883 euro. However, because of the reform more

firms did not have to pay VAT anymore. Specifically, before the reform of 2000,

firms with taxable sales of 1,883/0.175 = 10,760 euro did not have to pay VAT, but

could also not deduct VAT on inputs. After the reform of 2000, firms with taxable

sales of 1,883/0.06 = 31,383 euro did not have to pay VAT. Hence, firms with

taxable sales <10,760 euro did not experience a drop in their VAT rate, whereas

firms with taxable sales >10,760 euro and <31.383 euro experienced a drop in their

VAT rate of 17.5% as opposed to 11.5% (17.5%-6%). Unfortunately, our sample is

too small to look at the effects on these subgroups of firms.7

According to standard incidence theory, the extent of pass-through of a VAT

cut into prices depends on the price elasticities of demand and supply [Harju and

Kosonen, 2014].8 Specifically, the pass-through is given by: ρ = εs/(εs − εd), where

εs is the price elasticity of supply and εd is the price elasticity of demand. When

the price elasticity of supply is relatively high, or the price elasticity of demand is

relatively low, pass-through will be high. Specifically, in the special cases of εs →∞
or εd → 0, there is full pass-through.

Lower prices may induce extra demand for hairdressing services. This will in-

crease the volume of sales, which in turn will increase employment. This could be

in terms of additional persons employed or in terms of more working hours per em-

ployed person. As many hairdressers work part-time, it is relatively easy to expand

the number of hours worked per week. On the other hand, attracting more employ-

ees involves fixed costs. Because the VAT cut was announced to be temporary, firms

may have been reluctant to hire additional employees. They may have responded

more in hours worked per week. Next to stimulating overall demand for hairdresser

services, the VAT cut may also have stimulated hairdressing services to move from

the informal to the formal sector. Indeed, this was one of the main objectives of

the reform. Hence, theory suggests a positive effect on formal employment, at least

in hours worked per week.

7In order to investigate potential bunching, we plotted histograms of taxable sales around the
VAT thresholds before and after the reform, but these did not show any signs of bunching below
the threshold.

8Standard incidence theory assumes that the incidence of VAT rate changes is symmetric for
increases and decreases in the VAT rate. A recent study by Benzarti et al. [2017] suggests that
the incidence might be asymmetric, with lower pass-through for VAT cuts than for VAT rises.
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3 Empirical methodology

We use differences-in-differences (DID) to estimate the effects of the reform on

prices, employment and sales.9 In the DID approach we estimate the impact of the

policy reform by taking a double difference between treatment group and control

group in the outcome variable. First, we take the difference in the outcome variable

between the treatment group and the control group after the reform. Second, we

subtract the difference in the outcome variable between the treatment group and

the control group before the reform. In this way we control for the time-invariant

difference between treatment and control group and for common time effects in the

outcome variable.

Our treatment group consists of hairdressers and our main control group consists

of beauty salons. As stressed by Kosonen [2015], hairdressers and beauty salons are

likely to develop similarly. Both services are labour intensive and are provided to

one customer at a time in a similar business space. Moreover, both services re-

quire some degree of specialization, which is not easily interchangeable. Finally,

both hairdressers and beauty salons provide services that can be seen as necessities

and others that can be thought of as luxuries. Below, we will also formally test

the assumption of common time effects using pre-reform placebo treatment dum-

mies. Furthermore, we also consider whether the treatment effects are robust to

the inclusion of differential trends between the treatment and control group.

As noted above, a complication for the DID analysis is the function reclassifica-

tion in the hairdressers sector in 1999, which raised labour costs. In our preferred

specification we will treat this as a ‘structural break’ in the outcome variable for

the treatment group from 1999 onwards. However, we also present results where

we treat 1999 as another treatment year, to investigate the effect of this alternative

assumption on the results.

Our monthly outcome variables are the log of the price index, sales and the

volume of sales. By taking logs we implicitly assume common time effects in per-

centage terms. The treatment effects can then readily be interpreted as effects in

percentages (when multiplied by 100). The estimation equation for the monthly

indices is:

log Yg,t = βt + βm + βg + βg,t(t− 1996.4) + δbSB1999 + δpDIDg,t + εP , (2)

where g indicates the group (treatment or control) and t time. βt are year fixed

9For a general introduction to the differences-in-differences methodology see e.g. Angrist and
Pischke [2008].
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effects, βm are month fixed effects, βg is a group dummy which is 1 for hairdressers

and 0 for beauty salons and βg,t captures group specific trends based on a monthly

unit.10 SB1999 is the dummy for the structural break, which is 1 for hairdressers

in 1999 and beyond, with parameter δb. DIDg,t is the treatment dummy, which

is 1 for hairdressers after the reform – i.e. for 2000 and beyond – and δp is the

main parameter of interest, which captures the average impact of the reform on

hairdressing services. In an extension we also allow for pre-reform placebo treatment

dummies, which equal 1 for hairdressers in a pre-reform year, and for treatment

dummies for individual years after the reform, to study short-run vs. medium-

run responses. The error term accounts for heteroscedasticity and group-specific

first-order autocorrelation.11

For employment in persons, employment in full-time equivalents and sales we

have annual firm-level panel data. The estimation equation for these variables is:

log Yi,g,t = γt + γi + γg,t(t− 1995) + γbSB1999 + δyDIDg,t + εY , (3)

where i indicates firm i, γt are year fixed effects, γi is a firm fixed effect12 (since

firms never change between hairdressers and beauty salons in the data, the group

fixed effect is absorbed by the firm fixed effect) and γg,t captures group specific

time trends. SB1999 is again the dummy for the structural break, which is 1

for hairdressers in 1999 and beyond, with parameter γb. DIDg,t is the treatment

dummy which is 1 for hairdressers in 2000 and beyond and δy is the corresponding

parameter. In an extension we also allow for pre-reform placebo treatment dummies

and consider treatment dummies for individual years after the reform for these

outcome variables. For the firm level estimations we use robust standard errors.13

4 Data

We use two types of survey data in the empirical analysis. First, we use monthly

survey data on the consumer price index, the sales index and the volume of sales in-

10That is, 1996.4 stands for April 1996, 1996.5 for May 1996 and so on.
11Using the Stata package xtpcse.
12A Hausman test rejects that the individual firm effects are adequately modeled using a random

effects specification (available on request).
13We also estimated equation (3) using cluster-robust standard errors, clustered at the firm level.

However, this resulted in smaller rather than larger standard errors (available on request). We
prefer to be conservative and report the larger (robust) standard errors, as suggested by Angrist
and Pischke [2008]. Furthermore, the conclusions are robust across the alternative specifications
for the standard errors, the treatment effects are still insignificant with cluster-robust standard
errors.
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dex, which is available by the 5-digit level industrial classification codes on Statline14

of Statistics Netherlands.15 Our treatment group is hairdressers and our preferred

control group is beauty salons.16,17 The monthly indices relate to all services and

products sold by hairdressers and all services and products sold by beauty salons.

Consistent series are available starting from April 1996 up to and including Decem-

ber 2002. We also have data on the monthly price index for haircuts for women, the

monthly price index for haircuts for men and children and beauty treatments from

Statline, and these data are available for a longer period (May 1996 – December

2005). We use this alternative price index to study whether the treatment effect

on prices was different in the period after 2002 when compared to the period 2000–

2002. Unfortunately, we do not have monthly data series for sales and the volume

of sales for haircuts for women or for haircuts of men and children.

Second, we use annual firm-level survey data on employment and sales from the

Production Statistics dataset of Statistics Netherlands. The Production Statistics

consist of survey data collected from firms in December of each year. First, a number

of firms are drawn from the firms registered at the Chamber of Commerce. The

same firms are interviewed in subsequent years, hence it is panel data. However,

the attrition rate is quite high (as is typical for firm data), in the order of 30%

each year. Firms that drop out are replaced by other firms drawn from the firms

registered at the Chamber of Commerce. The Production Statistics contain data on

the total number of employed persons (including the owner) and the total number of

employed persons expressed in full-time equivalents (including the owner) per firm.

The Production Statistics also contain firm level data on sales. Our treatment and

control groups are again identified by the 5-digit level industrial classification codes.

Firm level data is available for the period 1993–2008. However, we can only use

data for the period 1995–2002, as significant changes were made in the questionnaire

before and after that period. Another important issue concerns the quality of the

data. Part of the observations in the dataset are imputed, because firms do not

return the questionnaire. Unfortunately, for the years 1996–1999 we do not know

which values are imputed. To mitigate this problem, we exploit the panel nature

14See: www.statline.nl.
15The price, sales and volume indices for hairdressers are taken straight from Statline. For

beauty salons, the price index of beauty treatments and the sales index of beauty salons are taken
straight from Statline. Following the expert advice of Statistics Netherlands we deflate the sales
index of the beauty salons with the beauty treatment price index to generate the volume index
for beauty salons.

16Hairdressers correspond to SBI–1993 code 93021, while beauty salons correspond to SBI–1993
code 93022.

17As an alternative control group we consider laundry services, for which similar monthly indices
are available.
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Table 1: Summary statistics: balanced panel of firms 1997–2002

1997-1999 1997-1999 2000-2002

Mean SD

Log employees 1.229 0.874 1.152 1.173

Log employees in FTE 1.000 0.805 0.923 0.987

Log sales 4.327 1.142 2.039 1.934

Notes: Own calculations using the Production Statistics of Statistics

Netherlands. Hairdressers are the treatment group and beauty salons the

control group. The treatment group has 222 observations and the control

group has 54 observations, equally split between pre- and post-reform in

both groups.

of the dataset and we drop all firms for which we know that data is imputed at

least once in the years 1995, 2000, 2001 or 2002. To improve data quality and

consistency, we perform some further data cleaning actions. We drop observations

for which population weights equal zero (mostly firms that went bankrupt) and

we exclude observations with zero employed persons (or zero employed persons in

full-time equivalents when we look at employed persons in full-time equivalents).

In addition, we only include observations with positive sales.18 Finally, to limit

period-specific firm heterogeneity we include only firms for which there is at least

one observation before the reform and at least one observation after the reform.19,20

In the main analysis we focus on a balanced panel of firms for the period 1997–2002,

i.e. observed in the 3 years before and the 3 years after the reform. Extending the

balanced panel to more periods results in a sharp drop in the observed number of

firms. In the supplementary material we also present results for the unbalanced

panel of firms observed at least once before and after the reform. However, large

firms are more likely to survive in the panel after the 2000 reform, resulting in an

upward shift in the outcome variables for both the treatment and control group.

This is why we prefer the estimates for the balanced panel.

Table 1 shows averages for the micro data for the balanced sample of firms. The

first column of the table reports mean values for hairdressers in the period before

the reform (1997–1999). The second part of the table reports differences in means

18There are no negative values in the data set, and observations with zero sales are likely to
correspond to inactive firms.

19Unfortunately, our small sample size precludes a meaningful analysis of entry and exit of firms
due to the reform.

20We start with 5,945 observations for the period 1995–2002. After we drop observations on firms
that have imputed values we are left with 4,077 observations. When we then drop observations
on firms with zero population weights, employment or sales this reduces to 3,398 observations.
Next, when we keep only firms observed at least once before and at least once after the reform,
our sample size reduces to 1,396 observations. Finally, restricting the sample to a balanced panel
for the period 1997–2002 we are left with 276 observations.
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between hairdressers and beauty salons before (1997–1999) and after (2000–2002)

the reform. The descriptive statistics suggest a small, positive treatment effect for

employment in persons and in full-time equivalents, but a negative treatment effect

for sales.21

5 Results

We first present the results for the monthly price, sales and volume index and

subsequently present our findings for employment and sales for the balanced panel

of firms.

Figure 1(a) shows the price index for the treatment and control group in the

years before and after the reform. The solid black line is the control group and the

dashed red line is the treatment group. The last month before the reform is marked

by the solid vertical line. The prices of hairdressers and beauty salons move more or

less in tandem up to January 1999, when there is a steep upward jump in the prices

of hairdressers, due to the wage increases following the collective labour agreement

(see the discussion in Section 2). In the regression analysis we therefore include a

dummy for a structural break from 1999 onwards. Next, in January 2000, at the

start of the reform, we see a downward jump in prices of hairdressers, and the price

index drops below the price index of beauty salons, consistent with pass-through of

lower VAT rates to lower consumer prices. Subsequently, in all periods after January

2000, the price index of hairdressers remains below the price index of beauty salons,

showing a persistent pass-through. Figure 1(b) and 1(c) shows the indices for sales

and the volume of sales, respectively. Note that the index for volume is the index for

sales divided by the index for price. Both sales and volume shows a similar pattern

for the treatment and control group before the reform, with a clear seasonal pattern

in both series (less business in the Summer and more business in December). After

the reform, the sales and volume of hairdressers seems to grow slower than the sales

and volume of beauty salons. Hence, there is no visual positive treatment effect on

these outcome variables. Finally, Figure 1(d) shows annual data on the number of

firms.22 There is no apparent evidence of additional firm entry or reduced firm exit

after the VAT cut for hairdressers. Indeed, the number of hairdressing firms seems

to decline rather than to increase following the 2000 VAT cut.

Next, we present regression results. We estimate the model in equation (2).

21Note that sales are the product of volume and price. When the effect of the VAT reform on
the price is negative and there is hardly any effect on the volume of sales, the effect on sales will
be negative.

22Source: Statline of Statistics Netherlands.
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Figure 1: Plots aggregate data
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Notes: Data from Statline of Statistics Netherlands. The vertical line marks the last period before the reform.

Table 2: Regression results aggregate data

Single treatment dummy Treatment dummies per year

(1) (2) (3) (4) (5) (6)

Price Sales Volume Price Sales Volume

Treatment 2000–2002 –0.0640∗∗∗ –0.1018∗∗∗ –0.0301

(0.0028) (0.0243) (0.0233)

Treatment 2000 –0.0622∗∗∗ –0.0402∗ 0.0288

(0.0028) (0.0242) (0.0239)

Treatment 2001 –0.0620∗∗∗ –0.0902∗∗∗ –0.0236

(0.0029) (0.0241) (0.0238)

Treatment 2002 –0.0763∗∗∗ –0.1761∗∗∗ –0.0959∗∗∗

(0.0030) (0.0241) (0.0238)

Structural break 1999 0.0320∗∗∗ 0.0166 –0.0210 0.0338∗∗∗ 0.0173 –0.0207

(0.0029) (0.0246) (0.0235) (0.0024) (0.0199) (0.0197)

Observations 162 162 162 162 162 162

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for

heteroscedasticity and group-specific first-order autocorrelation. Hairdressers are the treatment group while

beauty salons are the control group. Results are obtained using monthly data from April 1996 to December

2002. All regressions include a group dummy for hairdressers, individual year dummies and a dummy for a

structural break for hairdressers for 1999 onwards to account for the function reclassification that increased

wages of employees in the hairdressers sector (see the main text).



Recall that we use the log of the index as the dependent variable, hence the treat-

ment effects should be interpreted as percentage effects (when multiplied by 100).

Column (1) presents DID estimates for the price index with year and month fixed

effects, a dummy for the structural break in 1999, a group dummy for hairdressers

and a single treatment dummy for hairdressers for the period 2000–2002. This sug-

gests a statistically significant negative treatment effect of –6.4%, which is quite

near to what full pass-through would imply (–8%).23 Column (2) uses the same

specification with the log of the sales index as dependent variable. We find a drop

in sales of –10.2%, again statistically significant. Column (3) then presents the re-

sults for the log of the volume index. This suggests a small negative but statistically

insignificant treatment effect on the volume of sales. These results suggest that the

drop in price following the reform did not result in an increase in the number of

quantities traded. Columns (4)-(6) give the estimation results when we include

year-specific treatment for 2000, 2001 and 2002. We find that the drop in prices

is immediate and stays rather constant after 2000. The negative effect on sales

seems to grow over time, whereas the effect on volume goes from slightly positive

to slightly negative and then more negative in 2002. Hence, there is no evidence of

a delayed positive response in the number of quantities traded, quite the contrary.

A number of additional robustness checks are given in the supplementary mate-

rial. Table A.1, A.2 and A.3 consider a number of alternative regression specifica-

tions. Including a pre-reform placebo dummy for 1998 results in a coefficient that is

positive and statically significant but relatively small for prices, which might hint at

small trend differentials in the price development of services offered by hairdressers

and beauty salons, and a coefficient that is small and statistically insignificant for

sales and volume. Including a different trend for the treatment and control group

results in a treatment effect for prices that is very similar to the base specification.

Including a different trend for the treatment and control group in the specifica-

tions for sales and volume results in a less negative treatment effect for sales and

a small positive but still statistically insignificant effect for volume. Hence, dif-

ferential trends in the volume of sales may explain the puzzling negative though

insignificant treatment effect for the volume of sales, but still does not result in a

statistically and economically significant treatment effect. Although we consider it

unlikely (see the discussion in Section 2), it could be the case that the price increase

in 1999 is not a structural break, but an anticipation effect of the lower VAT rate

in 2000. To see how this would affect the results, Table A.1, A.2 and A.3 present

23We also find a positive statistically significant structural break in 1999 for prices of hair-
dressers.
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the results obtained when we drop the structural break dummy and extend the

treatment dummy to the period 1999–2002 (instead of 2000–2002). The treatment

effect on prices is then positive but small, which seems rather counterintuitive, and

the treatment effect on sales and the volume of sales are still negative, though less

negative.

Figure A.1 and A.2 in the supplementary material give the price index for ser-

vices by women hairdressers and services by men and children hairdressers, re-

spectively, and Table A.4 and A.5 give the corresponding regression results. The

advantage of these data series is that they are available for a longer period, up to De-

cember 2005. We observe a very similar pattern for services by women hairdressers

as in Figure 1(a), as most hairdresser services are for women. The regression results

are also very similar to the base. Furthermore, there is no significant change in the

treatment effect in the years after 2002, suggesting that we capture the long-run

effect already in the period up to 2002. For men and children, we observe a similar

pattern, although the treatment effects seem to be somewhat smaller.24 Figure A.3

shows the price index for services by hairdressers with laundry services as the con-

trol group, and Table A.6 gives the corresponding regression results. With laundry

services as the control group we also find near full pass-through of the lower VAT

rates for hairdressing services.

Moving from the analysis of the monthly indices to the firm level data, Figure

2(a) shows the development in the log of the average number of employed persons

per firm for hairdressers, the dotted red line with 95% confidence interval, and for

beauty salons, the solid black line with 95% confidence interval, for the balanced

panel of firms for the period 1997–2002. We see a flat profile up to the reform,

and then an increase in the number of employed persons per firm in 2001 and 2002

for both the treatment and control group, where the difference seems to increase

somewhat in 2002. A similar pattern is observed for the average number of employed

persons in full-time equivalents, see Figure 2(b), with a small dip in 2000 for both

groups. Sales also develop rather similar for the treatment and control group, see

Figure 2(c), growing perhaps a bit faster for the control group of beauty salons than

for the treatment group of hairdressers.

Regression results are given in Table 3. Column (1) gives the results for the

number of employed persons per firm, where we include year dummies, a firm fixed

effect (which absorbs the group dummy), the structural break dummy for 1999 and

beyond and the treatment dummy for 2000 and beyond. We find a tiny negative

24This could be due to a higher price elasticity of demand for hairdressing services by men and
children, whose haircuts are more homogeneous.
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Figure 2: Outcomes per firm for balanced panel of firms

(a) Employed persons (b) Employed persons in FTE

(c) Sales

Notes: Results using the Production Statistics of Statistics Netherlands. The vertical line marks the last period

before the reform.

Table 3: Regression results balanced panel of firms

Single treatment dummy Treatment dummies per year

(1) (2) (3) (4) (5) (6) (7) (8)

Employed Employed Sales Volumea Employed Employed Sales Volumea

persons persons persons persons

in FTE in FTE

Treatment 2000–2002 –0.003 0.054 –0.046 0.025

(0.083) (0.113) (0.093)

Treatment 2000 –0.060 0.083 –0.013 0.054

(0.101) (0.138) (0.114)

Treatment 2001 –0.015 –0.041 –0.055 0.012

(0.101) (0.138) (0.114)

Treatment 2002 0.066 0.119 –0.070 0.010

(0.101) (0.138) (0.114)

Structural break 1999 0.036 0.015 –0.088 –0.125 0.036 0.015 –0.088 –0.125

(0.088) (0.119) (0.098) (0.088) (0.120) (0.099)

Observations 276 276 276 276 276 276

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons are the control group. All regressions include firm fixed effects and a dummy for a structural break for the treatment

group in 1999 to account for the function reclassification (see the main text). aVolume is calculated as the treatment effect on log

sales minus the treatment effect on log prices from Table 2. Specifically, we use specification (1) from Table 2 and column (3) to

calculate column (4) and specification (4) from Table 2 and column (7) to calculate column (8).



but statistically insignificant effect on the number of employed persons per firm.

Column (2) gives the results for the number of persons in FTE per firm. Here

we find a positive but statistically insignificant effect, hinting at perhaps a small

positive effect in hours worked per week by hairdressers. For sales we again find

a negative treatment effect, see Column (3), consistent with the results for the

monthly survey data. In Column (4) we then use the estimates for sales and the

results from the montly price index regressions to calculate the effect on the volume

of sales, which suggests a small positive treatment effect. We should note that

it is hard to draw firm conclusions from these results, as the standard errors are

relatively large, which is likely due to the small sample size. Column (5)–(8) give

the estimates/calculations for the individual treatment year dummies. The results

for 2002 are more positive for employment in persons and employment in FTE,

though not for sales. Overall, the firm-level data also do not provide clear evidence

of a statistically and economically significant positive effect on the volume of sales,

nor on the level of employment per firm, consistent with the results for the monthly

indices.

The supplementary material contains a number of additional robustness checks

using the firm-level data. Figure A.4, A.5 and A.6 compare the average outcomes

for the treatment and control group of the unbalanced panel (but observed at least

once before and after the reform) and the balanced panel of firms. These plots

suggest a negative trend for these outcome variables in the unbalanced panel prior

to the reform, and show an upward spike in these outcome variables after the reform,

which is presumably due to the change in the sample composition since it occurs in

both the treatment and control group. Regression results for both the balanced and

unbalanced panel are given in Table A.7, A.8 and A.9, which also include additional

regressions for the balanced panel compared to Table 3. Also for the unbalanced

panel we find a small negative but statistically insignificant treatment effect on the

number of employed persons per firm. The placebo treatment dummy for 1998 is

statistically insignificant in both panels, but the inclusion of group-specific trends

makes the treatment effects more negative, though still not statistically significant.

The treatment effect on the number of employed persons in FTE is somewhat larger

in the unbalanced panel, the placebo treatment dummy for 1998 is statistically

insignificant in both panels, but the inclusion of group-specific trends makes the

treatment effect positive but small for both the balanced and unbalanced panel.

The results for sales per firm are more negative in the unbalanced panel than in

the balanced panel. The placebo for 1998 is again insignificant in both panels. The

inclusion of group-specific trends makes the treatment effects somewhat larger, small
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and negative for the unbalanced panel and even smaller but positive for the balanced

panel. Overall, the unbalanced and balanced panel predict similar small quantity

and employment effects, once we control for differential trends in the unbalanced

panel.

The number of employed persons, employed persons in FTE and the size of sales

per firm is larger for hairdressers than for beauty salons. Table A.10, A.11 and A.12

show the regression results when we restrict the number of employed persons (in

FTE) per firm to a maximum of 10, to make the treatment and control group

more comparable (although this comes at the loss of observations). The results

for employment in persons and sales are very similar. The effects on employment

in FTE are more positive though, with a treatment effect in the order of 9%, and

statistically significant at the 5% level in the unbalanced panel. However, when

we restrict the sample to firms with 5 employees (in FTE) or less, the results for

employment in FTE, as well as employment in persons and sales, are again very

similar to the baseline (available on request). The results for sales are very similar

to the baseline. Table A.13, A.14 and A.15 give the results when we include laundry

services in the control group.25 This results in levels of the outcome variables for

the control group that are more comparable to the treatment group, see Figure

A.7, A.8 and A.9. Using this extended control group, the results are very similar

to the base results for all outcome variables, though the effect on employed persons

in FTE is now also closer to zero.

6 Conclusion

This paper studied the impact of a VAT cut for hairdressers in the Netherlands in

2000. Following Kosonen [2015], we use beauty salons as the main control group to

assess the impact of the reform. We used survey data on average monthly prices,

sales and the volume of sales, and annual firm-level panel data on employment and

sales per firm. Our results suggest that the VAT cut was largely passed on to

consumers in the form of lower prices. Despite the drop in prices due to the reform,

we do not find a statistically and economically positive effect of the reform on the

volume of sales or employment. Hence, overall demand for hairdressing services

seems rather unresponsive to price changes. One of the main goals of the VAT

25Laundry services correspond to SBI–1993 code 93011 (‘Wasserijen en linnenverhuur’ ), SBI–
1993 code 93012 (‘Chemische wasserijen en ververijen’ ) and SBI–1993 code 93013 (‘Wassalons
en verzendinrichtingen’ ). The number of observations on laundry firms is too small to use as a
separate control group. Unfortunately, we have no data on the other control groups considered
by Kosonen [2015], like fitness clubs.
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reform was to stimulate the (formal) employment of labour intensive services. Our

results do not support this, though we should note that the estimated standard

errors using the firm-level data are rather large given the small sample size.

It may come as a surprise that we do not find a significant positive treatment

effect on the volume of sales or employment. However, this finding is consistent

with the few other quasi-experimental studies that look at the effect of a VAT cut

for labour intensive services. Harju and Kosonen [2014] do not find an impact

on the quantity of meals after a VAT cut for restaurants in Finland and Sweden

and Kosonen [2015] does not find a significant effect of a VAT cut for hairdressers

in Finland on the volume of sales. The outcomes of both studies are based on

much larger administrative data sets than ours. This suggests that that the limited

number of observations from the firm-level survey data are not necessarily driving

the outcomes.

It seems that we can never get more precise results for the 2000 reform with

firm-level data. We selected the Production Statistics dataset because it is the

only dataset that has micro data on employment and sales several years before the

reform and after the reform. This is survey data that is costly to collect and there

is substantial attrition in firm-level data, so we inevitably end up with a small

sample, though we do not expect this selection to bias our results. Indeed, the

results for the balanced and unbalanced panel are quite similar, and the results

for sales using the selected firm-level data are quite similar to the results for sales

using the monthly averages (that come from a large random sample of all firms). It

would be interesting to study some more recent reforms in the VAT rate – although

they have been much smaller in scope – with the more recent large administrative

datasets that cover the entire ‘universe’ of Dutch firms and workers.

References

J. D. Angrist and J.-S. Pischke. Mostly Harmless Econometrics: An Empiricist’s

Companion. Princeton University Press, 2008.

D. Benedek, R. A. de Mooij, and P. Wingender. Estimating VAT pass through.

2015. IMF Working Paper No. 15/214.

Y. Benzarti, D. Carloni, J. Harju, and T. Kosonen. What goes up may not come

down: asymmetirc incidence of value added taxes. Technical report, mimeo,

University of California Los Angeles, Los Angeles, 2017.

19



CAO. Collectieve arbeidsovereenkomst voor het kapperbedrijft. Technical report,

1998.

Copenhagen Economics. Study on reduced VAT applied to goods and services in

the Member States of the European Union. Technical report, Directorate General

Taxation and Customs Union, European Commission, 2008.

P. A. Diamond and J. A. Mirrlees. Optimal taxation and public production II: Tax

rules. The American Economic Review, 61(3):261–278, 1971.

EIM. De werkgelegenheidseffecten van een BTW-verlaging op arbeidsintensieve

diensten, Eindrapport. Technical report, Ministerie van Financien / Ministerie

van Economische Zaken, 1998.

European Commission. Council Directive of the European Commission

CD/1999/85/EC. 1999. 22 October.

European Commission. Council Directive of the European Commission

CD/2002/93/EC. 2002. 3 December.

European Commission. Report from the Commission to the Council and the Euro-

pean Parliament. Experimental application of a reduced rate of VAT to certain

labour-intensive services. Technical report, Directorate General Taxation and

Customs Union, 2003.

European Commission. Proposal for a Council Directive amending Directive

77/388/EC by reason of the accession of the Czech Republic, Estonia, Cyprus,

Latvia, Lithuania, Hungary, Malta, Poland, Slovenia and Slovakia. Technical

report, 2004.

J. Harju and T. Kosonen. The inefficiency of reduced VAT rates: Evidence from

the restaurant industry (Working Paper). 2014. Helsinki: VATT/Government

Institute for Economic Research.

IFS, CPB, CAPP, CASE, CEPII, ETLA, IFO, and IHS. A retrospective evaluation

of elements of the EU VAT system - Final Report. Technical report, TAXUD,

European Commission, 2011.

T. Kosonen. More and cheaper haircuts after VAT cut? On the efficiency and

incidence of service sector consumption taxes. Journal of Public Economics, 131:

87–100, 2015.

20



F. P. Ramsey. A contribution to the theory of taxation. The Economic Journal, 37

(145):47–61, 1927.

A. Seely. VAT: European law on VAT rates. (2683), 2016.

H. Vrijburg, M. Mellens, and J. Dijkstra. Robust estimation of the VAT pass-

through in the Netherlands. Technical report, CPB Discussion Paper No. 297,

The Hague, 2014.

21



Supplementary material

22



Table A.1: Effect of the reform on log prices

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6)

Treat 2000–2002 –0.0640∗∗∗ –0.0654∗∗∗ –0.0592∗∗∗ Treat 1999–2002 0.0274∗∗∗

(0.0028) (0.0027) (0.0035) (0.0060)

Structural break 1999 0.0320∗∗∗ 0.0338∗∗∗ 0.0359∗∗∗ 0.0397∗∗∗ Treat 1999 0.0338∗∗∗

(0.0029) (0.0024) (0.0031) (0.0026) (0.0024)

Treat 2000 –0.0622∗∗∗ Treat 2000 –0.0284∗∗∗

(0.0028) (0.0025)

Treat 2001 –0.0620∗∗∗ Treat 2001 –0.0282∗∗∗

(0.0029) (0.0025)

Treat 2002 –0.0763∗∗∗ Treat 2002 –0.0425∗∗∗

(0.0030) (0.0026)

Placebo 1998 0.0065∗∗

(0.0029)

Trend treat 0.0027∗∗∗

(0.0002)

Trend control 0.0029∗∗∗

(0.0002)

Observations 162 162 162 162 162 162

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for heteroscedasticity

and group-specific first-order autocorrelation. Hairdressers are the treatment group and beauty salons the control group. Year and

month dummies included but not reported (full regression results available on request). Column (1) and (2) are reported in Table 2

in the main text. Column (3) adds a placebo treatment dummy for 1998. Column (4) adds group-specific trends. In Column (5) we

drop the structural break dummy and include a single treatment dummy for 1999–2002. In Column (6) we also drop the structural

break dummy, but then include treatment dummies for individual years.

Table A.2: Effect of the reform on log sales

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6)

Treat 2000–2002 –0.1018∗∗∗ –0.1018∗∗∗ –0.0443 Treat 1999–2002 –0.0593∗∗∗

(0.0243) (0.0243) (0.0296) (0.0194)

Structural break 1999 0.0166 0.0173 0.0170 0.0712∗∗ Treat 1999 0.0173

(0.0246) (0.0199) (0.0264) (0.0290) (0.0199)

Treat 2000 –0.0402∗ Treat 2000 –0.0230

(0.0242) (0.0199)

Treat 2001 –0.0902∗∗∗ Treat 2001 –0.0730∗∗∗

(0.0241) (0.0199)

Treat 2002 –0.1761∗∗∗ Treat 2002 –0.1589∗∗∗

(0.0241) (0.0199)

Placebo 1998 0.0009

(0.0264)

Trend treat 0.0010

(0.0013)

Trend control 0.0034∗∗

(0.0013)

Observations 162 162 162 162 162 162

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for heteroscedasticity

and group-specific first-order autocorrelation. Hairdressers are the treatment group and beauty salons the control group. Year and

month dummies included but not reported (full regression results available on request). Column (1) and (2) are reported in Table 2

in the main text. Column (3) adds a placebo treatment dummy for 1998. Column (4) adds group-specific trends. In Column (5) we

drop the structural break dummy and include a single treatment dummy for 1999–2002. In Column (6) we also drop the structural

break dummy, but then include treatment dummies for individual years.



Table A.3: Effect of the reform on log volume

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6)

Treat 2000–2002 –0.0301 –0.0301 0.0235 Treat 1999–2002 –0.0435∗∗∗

(0.0233) (0.0232) (0.0286) (0.0161)

Structural break 1999 –0.0210 –0.0207 –0.0229 0.0297 Treat 1999 –0.0207

(0.0235) (0.0197) (0.0253) (0.0280) (0.0197)

Treat 2000 0.0288 Treat 2000 0.0081

(0.0239) (0.0196)

Treat 2001 –0.0236 Treat 2001 –0.0443∗∗

(0.0238) (0.0196)

Treat 2002 –0.0959∗∗∗ Treat 2002 –0.1166∗∗∗

(0.0238) (0.0196)

Placebo 1998 –0.0053

(0.0252)

Trend treat –0.0014

(0.0012)

Trend control 0.0009

(0.0013)

Observations 162 162 162 162 162 162

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for heteroscedasticity

and group-specific first-order autocorrelation. Hairdressers are the treatment group and beauty salons the control group. Year and

month dummies included but not reported (full regression results available on request). Column (1) and (2) are reported in Table 2

in the main text. Column (3) adds a placebo treatment dummy for 1998. Column (4) adds group-specific trends. In Column (5) we

drop the structural break dummy and include a single treatment dummy for 1999–2002. In Column (6) we also drop the structural

break dummy, but then include treatment dummies for individual years.



Figure A.1: Price developments in women hairdressers and in beauty salons
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Notes: Statline, Statistics Netherlands. The figure plots the consumer price index for women hairdressing services

− the treatment group − and beauty salons − the control group − between April 1996 and December 2005. The

vertical line marks the last month before the reform.

Table A.4: Effect of the reform on log prices women hairdressers

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6)

Treat 2000–2005 –0.0572∗∗∗ –0.0578∗∗∗ –0.0516∗∗∗ Treat 1999–2005 0.0202∗∗∗

(0.0032) (0.0033) (0.0037) (0.0050)

Structural break 1999 0.0271∗∗∗ 0.0308∗∗∗ 0.0296∗∗∗ 0.0318∗∗∗ Treat 1999 0.0308∗∗∗

(0.0033) (0.0023) (0.0042) (0.0036) (0.0023)

Treat 2000 –0.0614∗∗∗ Treat 2000 –0.0306∗∗∗

(0.0026) (0.0024)

Treat 2001 –0.0599∗∗∗ Treat 2001 –0.0291∗∗∗

(0.0028) (0.0024)

Treat 2002 –0.0715∗∗∗ Treat 2002 –0.0407∗∗∗

(0.0028) (0.0024)

Treat 2003 –0.0540∗∗∗ Treat 2003 –0.0232∗∗∗

(0.0028) (0.0024)

Treat 2004 –0.0608∗∗∗ Treat 2004 –0.0300∗∗∗

(0.0028) (0.0024)

Treat 2005 –0.0772∗∗∗ Treat 2005 –0.0464∗∗∗

(0.0029) (0.0025)

Placebo 1998 0.0035

(0.0035)

Trend treat 0.0026∗∗∗

(0.0002)

Trend control 0.0028∗∗∗

(0.0002)

Observations 232 232 232 232 232 232

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for heteroscedasticity and

group-specific first-order autocorrelation. Women hairdressers are the treatment group and beauty salons the control group. Year

and month dummies included but not reported (full regression results available on request). Column (1) includes a single treatment

dummy. Column (2) includes treatment dummies for individual years. Column (3) adds a placebo treatment dummy for 1998.

Column (4) adds group-specific trends. In Column (5) we drop the structural break dummy and include a single treatment dummy

for 1999–2002. In Column (6) we also drop the structural break dummy, but then include treatment dummies for individual years.



Figure A.2: Price developments men and children hairdressers and beauty salons
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Notes: Statline, Statistics Netherlands. The figure plots the consumer price index for men and children

hairdressing services − the treatment group − and beauty salons − the control group − between May 1996 and

December 2005. The vertical line marks the last month before the reform.

Table A.5: Effect of the reform on log prices men and children hairdressers
Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6)

Treat 2000–2005 –0.0490∗∗∗ –0.0498∗∗∗ –0.0536∗∗∗ Treat 1999–2005 0.0250∗∗∗

(0.0030) (0.0029) (0.0034) (0.0046)

Structural break 1999 0.0352∗∗∗ 0.0367∗∗∗ 0.0444∗∗∗ 0.0320∗∗∗ Treat 1999 0.0367∗∗∗

(0.0031) (0.0028) (0.0038) (0.0033) (0.0046)

Treat 2000 –0.0548∗∗∗ Treat 2000 –0.0182∗∗∗

(0.0029) (0.0031)

Treat 2001 –0.0419∗∗∗ Treat 2001 –0.0053

(0.0034) (0.0032)

Treat 2002 –0.0455∗∗∗ Treat 2002 –0.0088∗∗∗

(0.0035) (0.0033)

Treat 2003 –0.0394∗∗∗ Treat 2003 –0.0028

(0.0036) (0.0033)

Treat 2004 –0.0386∗∗∗ Treat 2004 –0.0019

(0.0036) (0.0033)

Treat 2005 –0.0447∗∗∗ Treat 2005 –0.0080∗∗∗

(0.0038) (0.0035)

Placebo 1998 0.0101∗∗∗

(0.0031)

Trend treat 0.0032∗∗∗

(0.0001)

Trend control 0.0030∗∗∗

(0.0001)

Observations 232 232 232 232 232 232

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for heteroscedasticity and

group-specific first-order autocorrelation. Men and children hairdressers are the treatment group, beauty salons the control group.

Year and month dummies included but not reported (full regression results available on request). Column (1) includes a single

treatment dummy. Column (2) includes treatment dummies for individual years. Column (3) adds a placebo treatment dummy for

1998. Column (4) adds group-specific trends. In Column (5) we drop the structural break dummy and include a treatment dummy

for 1999–2002. In Column (6) we also drop the structural break dummy, but then include treatment dummies for individual years.



Figure A.3: Prices in hairdressers and in laundry services
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Notes: Statline, Statistics Netherlands. The figure plots the log of average prices in hairdressers − the treatment

group − and in laundry services − the control group − between April 1996 and December 2002. The vertical line

marks the last year before the reform.

Table A.6: Effect of the reform on log prices using laundry services as control group

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6)

Treat 2000–2002 –0.0585∗∗∗ –0.0587∗∗∗ –0.0476∗∗∗ Treat 1999–2002 0.0345∗∗∗

(0.0045) (0.0045) (0.0045) (0.0063)

Structural break 1999 0.0321∗∗∗ 0.0333∗∗∗ 0.0321∗∗∗ 0.0451∗∗∗ Treat 1999 0.0333∗∗∗

(0.0045) (0.0029) (0.0057) (0.0045) (0.0029)

Treat 2000 –0.0602∗∗∗ Treat 2000 –0.0269∗∗∗

(0.0033) (0.0031)

Treat 2001 –0.0740∗∗∗ Treat 2001 –0.0407∗∗∗

(0.0036) (0.0031)

Treat 2002 –0.0960∗∗∗ Treat 2002 –0.0627∗∗∗

(0.0037) (0.0032)

Placebo 1998 0.0002

(0.0047)

Trend treat 0.0024∗∗∗

(0.0002)

Trend control 0.0033∗∗∗

(0.0002)

Observations 162 162 162 162 162 162

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses. The standard errors account for heteroscedasticity

and group-specific first-order autocorrelation. Hairdressers are the treatment group and laundry services the control group. Year

and month dummies included but not reported (full regression results available on request). Column (1) includes a single treatment

dummy. Column (2) includes treatment dummies for individual years. Column (3) adds a placebo treatment dummy for 1998.

Column (4) adds group-specific trends. In Column (5) we drop the structural break dummy and include a single treatment dummy

for 1999–2002. In Column (6) we also drop the structural break dummy, but then include treatment dummies for individual years.
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Figure A.4: Log of employed persons per firm: beauty salons as control

(a) Unbalanced panel 1995–2002 (b) Balanced panel 1997-2002

Figure A.5: Log employed persons in FTE per firm

(a) Unbalanced panel 1995–2002 (b) Balanced panel 1997-2002

Figure A.6: Log sales per firm

(a) Unbalanced panel 1995–2002 (b) Balanced panel 1997-2002

Notes: Results using the Production Statistics of Statistics Netherlands. The figures plot the average of the log of

the number of employed persons, employed persons in FTE and sales, respectively, with hairdressers as the

treatment group and beauty salons as the control group. The vertical line marks the last year before the reform.



Table A.7: Regression results log employed persons per firm

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 –0.030 –0.016 –0.018 –0.082 Treat 99–02 0.029

(0.168) (0.039) (0.039) (0.051) (0.027)

Struc. br. 99 –0.130 0.041 0.042 0.055 –0.029 Treat 1999 0.042

(0.162) (0.038) (0.038) (0.040) (0.051) (0.038)

Treat 2000 –0.117∗∗ Treat 2000 –0.076

(0.056) (0.049)

Treat 2001 0.013 Treat 2001 0.055

(0.046) (0.038)

Treat 2002 0.013 Treat 2002 0.055

(0.050) (0.043)

Placebo 1998 0.049

(0.042)

Trend treat 0.012

(0.024)

Trend control –0.018

(0.026)

Observations 1,396 1,396 1,396 1,396 1,396 1,396 1,396

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.003 –0.003 –0.003 –0.108 Treat 99–02 0.033

(0.350) (0.083) (0.083) (0.123) (0.062)

Struc. br. 99 0.036 0.036 0.036 0.041 –0.043 Treat 1999 0.036

(0.372) (0.088) (0.088) (0.102) (0.111) (0.088)

Treat 2000 –0.060 Treat 2000 –0.025

(0.101) (0.088)

Treat 2001 –0.015 Treat 2001 0.021

(0.101) (0.088)

Treat 2002 0.066 Treat 2002 0.101

(0.101) (0.088)

Placebo 1998 0.010

(0.102)

Trend treat 0.018

(0.041)

Trend control –0.034

(0.054)

Observations 276 276 276 276 276 276 276

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group

while beauty salons are the control group. Results are obtained using annual data between 1995 and 2002. Column (1) presents

simple DID estimates including only the group variable and DID indicators as covariates. Column (2) includes firm fixed effects

to the previous specification. Column (3) looks at individual year treatment dummies. Column (4) includes a placebo treatment

dummy for 1998. Column (5) allows for different time trends for the treatment and control group. Column (6) displays standard

DID results, with firm fixed effects, for a treatment dummy that is 1 for 1999–2002. Column (7) shows individual year treatment

dummies, assuming the reform started in 1999.



Table A.8: Regression results log employed persons in FTE per firm

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 0.067 0.075 0.075 0.020 Treat 99–02 0.065∗∗

(0.153) (0.046) (0.046) (0.059) (0.032)

Struc. br. 99 –0.132 0.013 0.015 0.009 –0.044 Treat 1999 0.015

(0.147) (0.045) (0.045) (0.060) (0.048) (0.045)

Treat 2000 –0.024 Treat 2000 –0.009

(0.066) (0.058)

Treat 2001 0.027 Treat 2001 0.042

(0.054) (0.045)

Treat 2002 0.205∗∗∗ Treat 2002 0.220∗∗∗

(0.058) (0.050)

Placebo 1998 –0.012

(0.049)

Trend treat –0.051∗

(0.028)

Trend control –0.076∗∗

(0.031)

Observations 1,399 1,399 1,399 1,399 1,399 1,399 1,399

Panel B: Balanced panel 1997–2002

Treat 00–02 0.054 0.054 0.054 0.032 Treat 99–02 0.056

(0.327) (0.113) (0.113) (0.167) (0.084)

Struc. br. 99 0.015 0.015 0.015 0.006 –0.001 Treat 1999 0.015

(0.327) (0.119) (0.120) (0.138) (0.151) (0.120)

Treat 2000 0.083 Treat 2000 0.098

(0.138) (0.120)

Treat 2001 –0.041 Treat 2001 –0.025

(0.138) (0.120)

Treat 2002 0.119 Treat 2002 0.134

(0.138) (0.120)

Placebo 1998 –0.018

(0.138)

Trend treat –0.012

(0.056)

Trend control –0.023

(0.074)

Observations 276 276 276 276 276 276 276

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group

while beauty salons are the control group. Results are obtained using annual data between 1995 and 2002. Column (1) presents

simple DID estimates including only the group variable and DID indicators as covariates. Column (2) includes firm fixed effects

to the previous specification. Column (3) looks at individual year treatment dummies. Column (4) includes a placebo treatment

dummy for 1998. Column (5) allows for different time trends for the treatment and control group. Column (6) displays standard

DID results, with firm fixed effects, for a treatment dummy that is 1 for 1999–2002. Column (7) shows individual year treatment

dummies, assuming the reform started in 1999.



Table A.9: Regression results log sales per firm

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 –0.201 –0.086∗ –0.085∗ –0.030 Treat 99–02 –0.103∗∗∗

(0.236) (0.047) (0.047) (0.060) (0.032)

Struc. br. 99 –0.276 –0.043 –0.043 –0.059 0.016 Treat 1999 –0.043

(0.227) (0.046) (0.046) (0.048) (0.061) (0.046)

Treat 2000 –0.103 Treat 2000 –0.146∗∗∗

(0.067) (0.059)

Treat 2001 –0.088 Treat 2001 –0.131∗∗∗

(0.055) (0.046)

Treat 2002 –0.071 Treat 2002 –0.113∗∗

(0.060) (0.052)

Placebo 1998 –0.053

(0.050)

Trend treat 0.018

(0.028)

Trend control 0.044

(0.031)

Observations 1,396 1,396 1,396 1,396 1,396 1,396 1,396

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.046 –0.046 –0.046 0.016 Treat 99–02 –0.123∗

(0.474) (0.093) (0.093) (0.138) (0.070)

Struc. br. 99 –0.088 –0.088 –0.088 –0.109 –0.042 Treat 1999 –0.088

(0.503) (0.098) (0.099) (0.114) (0.125) (0.099)

Treat 2000 –0.013 Treat 2000 –0.101

(0.114) (0.099)

Treat 2001 –0.055 Treat 2001 –0.143

(0.114) (0.099)

Treat 2002 –0.070 Treat 2002 –0.158

(0.114) (0.099)

Placebo 1998 –0.042

(0.114)

Trend treat 0.095∗∗

(0.046)

Trend control 0.126∗∗

(0.061)

Observations 276 276 276 276 276 276 276

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group

while beauty salons are the control group. Results are obtained using annual data between 1995 and 2002. Column (1) presents

simple DID estimates including only the group variable and DID indicators as covariates. Column (2) includes firm fixed effects

to the previous specification. Column (3) looks at individual year treatment dummies. Column (4) includes a placebo treatment

dummy for 1998. Column (5) allows for different time trends for the treatment and control group. Column (6) displays standard

DID results, with firm fixed effects, for a treatment dummy that is 1 for 1999–2002. Column (7) shows individual year treatment

dummies, assuming the reform started in 1999.



Table A.10: Regression results log employed persons per firm: firms with 10 em-
ployed persons or less

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 –0.056 –0.016 –0.016 –0.058 Treat 99–02 0.022

(0.120) (0.037) (0.037) (0.048) (0.026)

Struc. br. 99 –0.049 0.033 0.033 0.043 –0.012 Treat 1999 0.033

(0.116) (0.036) (0.036) (0.038) (0.049) (0.036)

Treat 2000 –0.099∗ Treat 2000 –0.066

(0.053) (0.047)

Treat 2001 0.006 Treat 2001 0.039

(0.043) (0.036)

Treat 2002 0.012 Treat 2002 0.045

(0.047) (0.040)

Placebo 1998 0.034

(0.039)

Trend treat –0.005

(0.024)

Trend control –0.025

(0.026)

Observations 1,188 1,188 1,188 1,188 1,188 1,188 1,188

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.009 –0.009 –0.009 –0.141 Treat 99–02 0.052

(0.261) (0.088) (0.089) (0.131) (0.066)

Struc. br. 99 0.058 0.058 0.058 0.062 –0.040 Treat 1999 0.058

(0.276) (0.094) (0.094) (0.109) (0.118) (0.094)

Treat 2000 –0.091 Treat 2000 –0.033

(0.108) (0.094)

Treat 2001 –0.006 Treat 2001 0.053

(0.108) (0.094)

Treat 2002 0.070 Treat 2002 0.128

(0.108) (0.094)

Placebo 1998 0.007

(0.109)

Trend treat 0.021

(0.047)

Trend control –0.045

(0.059)

Observations 228 228 228 228 228 228 228

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons are the control group. Results are obtained using annual data between 1995 and 2002. The sample is restricted to

firms with 10 or less employed persons in any year. Column (1) presents simple DID estimates including only the group variable and

DID indicators as covariates. Column (2) includes firm fixed effects to the previous specification. Column (3) looks at individual

year treatment dummies. Column (4) includes a placebo treatment dummy for 1998. Column (5) allows for different time trends

for the treatment and control group. Column (6) displays standard DID results, with firm fixed effects, for a treatment dummy

that is 1 for 1999–2002. Column (7) shows individual year treatment dummies, assuming the reform started in 1999.



Table A.11: Regression results log employed persons in FTE per firm: firms with
10 employed persons in FTE or less

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 0.060 0.091∗∗ 0.092∗∗ 0.058 Treat 99–02 0.068∗∗

(0.104) (0.043) (0.043) (0.056) (0.030)

Struc. br. 99 –0.063 0.004 0.005 –0.005 –0.030 Treat 1999 0.005

(0.101) (0.043) (0.042) (0.045) (0.057) (0.042)

Treat 2000 0.016 Treat 2000 0.022

(0.062) (0.055)

Treat 2001 0.042 Treat 2001 0.047

(0.050) (0.042)

Treat 2002 0.204∗∗∗ Treat 2002 0.209∗∗∗

(0.054) (0.047)

Placebo 1998 –0.031

(0.046)

Trend treat –0.053∗

(0.028)

Trend control –0.068∗∗

(0.030)

Observations 1,191 1,191 1,191 1,191 1,191 1,191 1,191

Panel B: Balanced panel 1997–2002

Treat 00–02 0.063 0.063 0.063 0.022 Treat 99–02 0.085

(0.233) (0.104) (0.104) (0.154) (0.078)

Struc. br. 99 0.038 0.038 0.038 0.026 0.008 Treat 1999 0.038

(0.247) (0.110) (0.111) (0.128) (0.140) (0.111)

Treat 2000 0.058 Treat 2000 0.096

(0.128) (0.111)

Treat 2001 0.010 Treat 2001 0.048

(0.128) (0.111)

Treat 2002 0.121 Treat 2002 0.159

(0.128) (0.111)

Placebo 1998 –0.024

(0.128)

Trend treat –0.013

(0.056)

Trend control –0.034

(0.070)

Observations 228 228 228 228 228 228 228

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons are the control group. Results are obtained using annual data between 1995 and 2002. The sample is restricted to

firms with 10 or less employed persons in FTE in any year. Column (1) presents simple DID estimates including only the group

variable and DID indicators as covariates. Column (2) includes firm fixed effects to the previous specification. Column (3) looks

at individual year treatment dummies. Column (4) includes a placebo treatment dummy for 1998. Column (5) allows for different

time trends for the treatment and control group. Column (6) displays standard DID results, with firm fixed effects, for a treatment

dummy that is 1 for 1999–2002. Column (7) shows individual year treatment dummies, assuming the reform started in 1999.



Table A.12: Regression results log sales per firm: firms with 10 employed persons
or less

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 –0.197 –0.066 –0.064 0.026 Treat 99–02 –0.109∗∗∗

(0.208) (0.048) (0.048) (0.062) (0.033)

Struc. br. 99 –0.199 –0.063 –0.063 –0.087∗ 0.034 Treat 1999 –0.063

(0.200) (0.047) (0.047) (0.050) (0.063) (0.047)

Treat 2000 –0.053 Treat 2000 –0.116∗

(0.069) (0.062)

Treat 2001 –0.083 Treat 2001 –0.146∗∗∗

(0.056) (0.047)

Treat 2002 –0.051 Treat 2002 –0.114∗∗

(0.061) (0.053)

Placebo 1998 –0.077

(0.051)

Trend treat –0.007

(0.031)

Trend control 0.035

(0.033)

Observations 1,188 1,188 1,188 1,188 1,188 1,188 1,188

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.031 –0.031 –0.031 0.031 Treat 99–02 –0.099

(0.428) (0.102) (0.102) (0.151) (0.076)

Struc. br. 99 –0.076 –0.076 –0.076 –0.092 –0.029 Treat 1999 –0.076

(0.454) (0.108) (0.108) (0.125) (0.137) (0.108)

Treat 2000 0.006 Treat 2000 –0.069

(0.125) (0.108)

Treat 2001 –0.044 Treat 2001 –0.120

(0.125) (0.108)

Treat 2002 –0.054 Treat 2002 –0.130

(0.125) (0.108)

Placebo 1998 –0.033

(0.125)

Trend treat 0.102∗

(0.055)

Trend control 0.133∗

(0.068)

Observations 228 228 228 228 228 228 228

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons are the control group. Results are obtained using annual data between 1995 and 2002. The sample is restricted to

firms with 10 or less employed persons in any year. Column (1) presents simple DID estimates including only the group variable and

DID indicators as covariates. Column (2) includes firm fixed effects to the previous specification. Column (3) looks at individual

year treatment dummies. Column (4) includes a placebo treatment dummy for 1998. Column (5) allows for different time trends

for the treatment and control group. Column (6) displays standard DID results, with firm fixed effects, for a treatment dummy

that is 1 for 1999–2002. Column (7) shows individual year treatment dummies, assuming the reform started in 1999.
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Figure A.7: Log of employed persons per firm: beauty salons and laundry services
as control

(a) Unbalanced panel 1995–2002 (b) Balanced panel 1997-2002

Figure A.8: Log employed persons in FTE per firm

(a) Unbalanced panel 1995–2002 (b) Balanced panel 1997-2002

Figure A.9: Log sales per firm

(a) Unbalanced panel 1995–2002 (b) Balanced panel 1997-2002

Notes: Results using the Production Statistics of Statistics Netherlands. The figures plot the average of the log of

the number of employed persons, employed persons in FTE and sales, respectively, with hairdressers as the

treatment group and beauty salons and laundry services as the control group. The vertical line marks the last

year before the reform.



Table A.13: Regression results log employed persons per firm: beauty salons and
laundry services as control group

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 –0.035 –0.022 –0.021 –0.003 Treat 99–02 –0.017

(0.223) (0.033) (0.033) (0.042) (0.022)

Struc. br. 99 –0.040 –0.002 –0.002 –0.014 0.018 Treat 1999 –0.002

(0.214) (0.032) (0.032) (0.034) (0.043) (0.032)

Treat 2000 –0.103∗∗ Treat 2000 –0.105∗∗∗

(0.045) (0.039)

Treat 2001 0.021 Treat 2001 0.019

(0.039) (0.032)

Treat 2002 –0.010 Treat 2002 –0.011

(0.043) (0.037)

Placebo 1998 –0.038

(0.035)

Trend treat 0.014

(0.022)

Trend control 0.023

(0.023)

Observations 1,706 1,706 1,706 1,706 1,706 1,706 1,706

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.024 –0.024 –0.024 –0.110 Treat 99–02 0.028

(0.577) (0.061) (0.061) (0.091) (0.046)

Struc. br. 99 0.046 0.046 0.046 0.034 –0.019 Treat 1999 0.046

(0.612) (0.065) (0.065) (0.075) (0.082) (0.065)

Treat 2000 –0.075 Treat 2000 –0.029

(0.075) (0.065)

Treat 2001 –0.043 Treat 2001 0.003

(0.075) (0.065)

Treat 2002 0.045 Treat 2002 0.091

(0.075) (0.065)

Placebo 1998 –0.023

(0.075)

Trend treat 0.032

(0.037)

Trend control –0.012

(0.042)

Observations 330 330 330 330 330 330 330

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons and laundry services are the control group. Results are obtained using annual data between 1995 and 2002. Column

(1) presents simple DID estimates including only the group variable and DID indicators as covariates. Column (2) includes firm

fixed effects to the previous specification. Column (3) looks at individual year treatment dummies. Column (4) includes a placebo

treatment dummy for 1998. Column (5) allows for different time trends for the treatment and control group. Column (6) displays

standard DID results, with firm fixed effects, for a treatment dummy that is 1 for 1999–2002. Column (7) shows individual year

treatment dummies, assuming the reform started in 1999.



Table A.14: Regression results log employed persons in FTE per firm: beauty salons
and laundry services as control group

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 0.018 0.026 0.027 0.034 Treat 99–02 –0.015

(0.213) (0.038) (0.038) (0.048) (0.025)

Struc. br. 99 –0.045 –0.033 –0.032 –0.045 –0.024 Treat 1999 –0.032

(0.204) (0.037) (0.037) (0.039) (0.049) (0.037)

Treat 2000 –0.063 Treat 2000 –0.094∗∗

(0.051) (0.044)

Treat 2001 0.015 Treat 2001 –0.017

(0.044) (0.037)

Treat 2002 0.120∗∗ Treat 2002 0.088∗∗

(0.049) (0.042)

Placebo 1998 –0.040

(0.039)

Trend treat –0.031

(0.025)

Trend control –0.027

(0.026)

Observations 1,709 1,709 1,709 1,709 1,709 1,709 1,709

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.016 –0.016 –0.016 –0.067 Treat 99–02 0.012

(0.554) (0.082) (0.082) (0.121) (0.061)

Struc. br. 99 0.024 0.024 0.024 0.020 –0.014 Treat 1999 0.024

(0.587) (0.087) (0.087) (0.100) (0.110) (0.087)

Treat 2000 –0.016 Treat 2000 0.008

(0.100) (0.087)

Treat 2001 –0.085 Treat 2001 –0.061

(0.100) (0.087)

Treat 2002 0.052 Treat 2002 0.076

(0.100) (0.087)

Placebo 1998 –0.008

(0.100)

Trend treat –0.007

(0.049)

Trend control –0.032

(0.056)

Observations 336 336 336 336 336 336 336

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons and laundry services are the control group. Results are obtained using annual data between 1995 and 2002. Column

(1) presents simple DID estimates including only the group variable and DID indicators as covariates. Column (2) includes firm

fixed effects to the previous specification. Column (3) looks at individual year treatment dummies. Column (4) includes a placebo

treatment dummy for 1998. Column (5) allows for different time trends for the treatment and control group. Column (6) displays

standard DID results, with firm fixed effects, for a treatment dummy that is 1 for 1999–2002. Column (7) shows individual year

treatment dummies, assuming the reform started in 1999.



Table A.15: Regression results log sales per firm: beauty salons and laundry services
as control group

Structural break in 1999, effect reform starts in 2000 Effect reform starts in 1999

(1) (2) (3) (4) (5) (6) (7)

Panel A: Unbalanced panel 1995–2002

Treat 00–02 –0.102 –0.053 –0.051 0.040 Treat 99–02 –0.091∗∗

(0.310) (0.038) (0.038) (0.047) (0.026)

Struc. br. 99 –0.127 –0.054 –0.054 –0.084∗∗ 0.049 Treat 1999 –0.054

(0.297) (0.037) (0.037) (0.039) (0.049) (0.037)

Treat 2000 –0.045 Treat 2000 –0.099∗∗

(0.051) (0.044)

Treat 2001 –0.039 Treat 2001 –0.094∗∗

(0.045) (0.037)

Treat 2002 –0.079 Treat 2002 –0.133∗∗∗

(0.049) (0.043)

Placebo 1998 –0.097∗∗

(0.039)

Trend treat 0.007

(0.025)

Trend control 0.051∗

(0.026)

Observations 1,706 1,706 1,706 1,706 1,706 1,706 1,706

Panel B: Balanced panel 1997–2002

Treat 00–02 –0.050 –0.050 –0.050 0.044 Treat 99–02 –0.065

(0.755) (0.067) (0.067) (0.099) (0.050)

Struc. br. 99 –0.028 –0.028 –0.028 –0.045 0.042 Treat 1999 –0.028

(0.801) (0.071) (0.071) (0.082) (0.909) (0.071)

Treat 2000 0.011 Treat 2000 –0.017

(0.082) (0.071)

Treat 2001 –0.072 Treat 2001 –0.100

(0.082) (0.071)

Treat 2002 –0.088 Treat 2002 –0.116

(0.082) (0.071)

Placebo 1998 –0.035

(0.082)

Trend treat 0.089∗∗

(0.040)

Trend control 0.135∗∗∗

(0.046)

Observations 330 330 330 330 330 330 330

Firm fixed effects NO YES YES YES YES YES YES

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors in parenthesis. Hairdressers are the treatment group while

beauty salons and laundry services are the control group. Results are obtained using annual data between 1995 and 2002. Column

(1) presents simple DID estimates including only the group variable and DID indicators as covariates. Column (2) includes firm

fixed effects to the previous specification. Column (3) looks at individual year treatment dummies. Column (4) includes a placebo

treatment dummy for 1998. Column (5) allows for different time trends for the treatment and control group. Column (6) displays

standard DID results, with firm fixed effects, for a treatment dummy that is 1 for 1999–2002. Column (7) shows individual year

treatment dummies, assuming the reform started in 1999.
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