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1. INTRODUCTION 
 

The academic debate on the employment effects of minimum wages has yielded 

many publications but seemingly little consensus. Some studies find that minimum 

wages cause unemployment and create entry barriers for workers who are perceived 

as low-skilled (Campolieti, 2020; Jardim et al., 2017; Neumark & Wascher, 2006; 

Wolfson & Belman, 2019), while other studies find a weak relationship between 

minimum wages and employment levels (Broecke et al., 2017; Card & Krueger, 1994; 

Doucouliagos & Stanley, 2009; Katz & Krueger, 1992; Schmitt, 2015). 

 

The vast majority of previous studies have investigated the minimum wage effect on 

the number of jobs (the extensive margin). In contrast, the effect on the number of 

working hours (the intensive margin) is often ignored, despite being an important 

adjustment mechanism to labor costs (Jardim et al., 2017). The bulk of empirical 

evidence is also based on studies that use variation in federal and state minimum 

wages in the United States (Neumark & Wascher, 2008). Because legal framework 

and institutions vary significantly across countries, the evidence from these U.S.-

based quasi-natural experiments may lack external validity for labor markets 

elsewhere. 

 

Minimum wages, for example, are higher in Europe than in the United States, 

although there are substantial variations in minimum wages between countries 

(Christl et al., 2018). Minimum wages are particularly much higher, on average, in 

the Scandinavian welfare states (Schulten & Lübker, 2021). It is thus more likely 

that minimum wages are binding and set above the equilibrium wage in these 

countries, which, in turn, may cause involuntary unemployment among workers 

who are perceived to have low skills. Scandinavian minimum wages are also not 

mandated by law; instead, they are determined by industry-level negotiations 

between trade unions and employer associations. Policymakers therefore cannot 

implement minimum wage changes to increase employment among marginalized 

workers. 

 

An alternative and attainable way to reduce firms’ total labor costs for policymakers 

in these countries is lowering payroll taxes. In contrast to a legislative minimum 

wage decrease, a payroll tax cut increases firms’ demand for labor but does not lower 

employees’ wages. The opportunity cost of labor market entry does not change, 

which implies that there is no off-setting supply-side reaction. This implies that a 

payroll tax cut should increase employment for minimum wage workers through an 

increase in labor demand in situations when minimum wages are binding and set 

above the market equilibrium. 

 

Using the Swedish youth payroll tax cut in 2007 as a quasi-natural experiment, the 

purpose of this paper is to use this tax cut to investigate how reduced labor costs for 
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firms influence minimum wage jobs at the extensive and intensive margins. The 

Swedish payroll reform implied that firms’ labor costs were reduced by 11 

percentage points for all employees who were between 19 and 25 years old. As such, 

the treatment intensity of the reform differed based on firms’ total extant wage costs 

for young employees. Following Daunfeldt et al. (2021), we exploit this firm-level 

variation in treatment intensity by estimating a difference-in-difference-in-

differences (DDD) model. Our empirical setup enables us to analyze whether firms 

whose labor cost decreased substantially increased the number of minimum wage 

employees along with their working hours compared to firms that were affected 

slightly, or were not affected at all, by the youth payroll tax cut. 

 

We use wage statistics from the employers’ organization Confederation of Swedish 

Enterprise (Svenskt Näringsliv), covering a large portion of employees in the 

Swedish retail trade industry. Swedish retail jobs have slight differences in terms of 

tasks and they typically do not require higher education or previous labor market 

experience. Minimum wages tend to be binding and are standardized in collective 

agreements that apply to all workers (Skedinger, 2015). The richness of the data 

allows us to investigate how lower labor costs affect minimum wage employment at 

the extensive margin level and the intensive margin level. 

 

Our study makes several contributions to the literature. First, intensive margin 

effects have previously been overlooked, even though they may represent a crucial 

adjustment mechanism subsequent to reforms that lower labor costs. Our study is 

also one of the few studies (exemptions include, e.g., Bossler et al., 2020; Georgiadis 

et al., 2020) that investigate the effect of firms’ labor cost reductions on minimum 

wage employment. The lack of publications that study reductions is problematic 

since the effect of minimum wages can be asymmetrical, i.e., the employment effect 

can have a different magnitude for increases and reductions in labor cost. Finally, 

our study adds to the literature by investigating how minimum wage employment is 

affected in an institutional context where minimum wages are high, and 

policymakers are not able to lower minimum wages by legislation. 

 

We find that firms with large labor cost savings, due to the youth payroll tax cut, 

hired significantly more minimum wage employees after the reform than firms with 

smaller savings. We also find a significant positive effect of firms’ labor cost savings 

on the total number of hours worked at the minimum wage rate. The positive effects 

on minimum wage employees are limited to hourly paid individuals, meaning 

employees with a monthly salary were unaffected. In a market environment where 

minimum wages are high and binding, minimum wage employment increases when 

firms’ labor costs decrease. As such, a payroll tax cut for this particular scenario 

benefits people with a weaker attachment to the labor market. 
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2. THEORETICAL FRAMEWORK AND PREVIOUS FINDINGS 
 

2.1 Theoretical framework 

 

To illustrate the employment effects of a payroll tax cut that reduces firms’ labor 

costs, we combine and use the queuing hypothesis and the substitution hypothesis 

(Kellermann, 2017). The implication of the queuing hypothesis is that a high 

minimum wage will induce labor market entrants who are perceived to have low 

productivity, such as young low-educated individuals and refugees who prefer direct 

employment because their opportunity cost of obtaining an education is high. The 

substitution hypothesis states that workers who are perceived as low-skilled will face 

a lower probability of employment when the minimum wage is higher than the 

market clearing wage, and that they will try to accumulate more skills to earn a 

higher wage in the future. 

 

In a formalized manner, the queuing hypothesis states that all workers’ skill levels 

(𝑞) are perceived as low-skilled by the employer, 𝑞 = 𝑙, at time 𝑡 = 0. Moreover, 

workers can choose between investing in higher skills, 𝑞 = ℎ, through education or 

seeking employment in a job that pays the low-skilled wage 𝑊𝑡
𝑙. Education costs are 

dictated by training expenses, 𝐶𝐻𝑡 and the absence of the low-skilled wage 𝑊𝑙. 

Completing an education means that the worker is perceived as high-skilled and is 

rewarded with a higher wage at 𝑊𝑡
ℎ, i.e., 𝑊𝑡

ℎ > 𝑊𝑡
𝑙. 

 

The opportunity cost of education is given by 𝐻0C+𝐻0𝑊𝑡
𝑙, where 𝐻0 is the time spent 

on education and C is the direct cost of education. In addition, 𝐻0𝑊𝑡
𝑙 is the forgone 

wage income from the low-skilled job position., Given an investment in education 

in period t = 0, a market interest rate, r, and a discount factor β , income, Y  is given 

by: 

 

𝑌(𝐻𝑡) = ∑ 𝛽𝑡  (
𝑊𝑡

ℎ

(1+𝑟)𝑡
) 𝐻𝑡 − (C + W0

l )H0

𝑇

𝑡=1
.   (1) 

 

The optimal decision is obtained by maximizing (1) with respect to the time spent 

on education, leading us to the point where the marginal utility of education equals 

the marginal cost: 

 

∑ 𝛽𝑡  (
𝑊𝑡

ℎ

(1+𝑟)𝑡
) = (C + W0

l )
𝑇

𝑡=1
     (2) 

 

When the minimum wage is only binding for low-skilled workers, 𝑊0
ℎ > MW > 𝑊0

𝑙, 

i.e., set above the market wage, then 𝑀𝑊𝑡 = 𝑊𝑡
𝑙. This implies that the opportunity 

cost of education rises for workers who are perceived as low-skilled, which results 

in an excess supply of workers: 
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∑ 𝛽𝑡  (
𝑊𝑡

ℎ

(1+𝑟)𝑡
) < (C + MWt)H0

𝑇

𝑡=1
     (3) 

 

The implication of the queuing hypothesis is that a high minimum wage will induce 

labor market entrants that are perceived to have low productivity, such as young 

low-educated individuals and refugees, to prefer direct entry into employment 

because their opportunity cost of obtaining an education is high. The pool of labor 

market entrants is thus more likely to consist of a high portion of such workers, as 

more of them are incentivized to queue for a limited number of job positions. In 

contrast, a low minimum wage incentivizes entrants to invest in raising their skills 

to earn a higher wage in the future. In this case, the pool of labor market entrants is 

more likely to consist of fewer workers that are perceived as low-skilled. 

 

Next, we use the substitution hypothesis and consider a profit function where firms 

have access to high- and low-skilled workers as inputs, 𝐿𝑡
𝑙 , 𝐿𝑡

ℎ; P is the price for 

output, and output is defined as 𝐹(𝐿𝑡
𝑙 , 𝐿𝑡

ℎ). The profit function is given by: 

 

Πt = 𝑃𝑡𝐹(𝐿𝑡
𝑙 , 𝐿𝑡

ℎ) − ∑ 𝑊𝑡
𝑞

𝑞=𝑙,ℎ 𝐿𝑡
𝑞    (4) 

 

The profit maximization can then be written as follows: 

    

𝑃𝑡[𝐹′(𝐿𝑡
𝑙 ) + 𝐹′(𝐿𝑡

ℎ)] = 𝑊𝑡
𝑙 + 𝑊𝑡

ℎ    (5) 

 

If we again consider a situation where minimum wages are binding for low-skilled 

workers, but not for high-skilled workers, 𝑊𝑡
ℎ > 𝑀𝑊𝑡 , > 𝑊𝑡

𝑙, we have an inequality 

given by: 

 

𝑃𝑡[𝐹′(𝐿𝑡
𝑙 ) + 𝐹′(𝐿𝑡

ℎ)] < 𝑀𝑊𝑡 + 𝑊𝑡
ℎ ,   (6) 

 

implying that the firm will substitute high-skilled workers with low-skilled workers 

whose productivity does not match the higher marginal cost defined by 𝑀𝑊𝑡 . The 

minimum wage thus implies a shift in labor demand from low-skilled workers to 

employees that are perceived to have high-skills, meaning that 𝐿𝑡
𝑙  will decrease and 

𝐿𝑡
ℎ will increase. 

 

The probability of being employed is higher for high-skilled workers even in the 

absence of a minimum wage, 𝑝ℎ  >𝑝𝑙 . However, the introduction of a minimum 

wage above the market equilibrium wage means that demand further shifts toward 

high-skilled workers, i.e., the probability of employment for higher-skilled workers 

is now even higher, 𝑝ℎ
𝑀𝑊 >𝑝ℎ , while it is lower for those who are perceived as low-
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skilled 𝑝𝑙
𝑀𝑊<𝑝𝑙 . If we insert these probabilities in equation (3), this leads to the 

following implication: 

 

𝑝ℎ
𝑀𝑊 ∑ 𝛽𝑡  (

𝑊𝑡
ℎ

(1+𝑟)𝑡
) 𝐻𝑡 > 𝑝𝑙

𝑀𝑊(C + 𝑀𝑊𝑡 )H0

𝑇

𝑡=1
.  (7) 

 

The substitution hypothesis thus states that workers who are perceived as low-

skilled will face a lower probability of employment when the minimum wage is 

higher than the market clearing wage and that they will try to accumulate more skills 

to earn 𝑊𝑡
ℎ in the future. The implication is that low-skilled workers, to a greater 

extent, will leave the labor force and that labor market entrants are more likely to 

consist of workers perceived to have higher skills. 

 

To summarize, equation (3) predicts that less low-skilled entrants will enter the 

labor market if the legislated minimum wage is reduced, while equation (7) predicts 

that the probability of being employed for low-skilled workers, 𝑝𝑙
𝑀𝑊, increases. As 

such, the effects on minimum wage employment due to a reduction in legislated 

minimum wages are ambiguous. 

 

However, from a theoretical perspective, the employment effects from a payroll tax 

cut are more straightforward than the effects from a legislated minimum wage 

decrease. The reason is that the wage floor in equation (3) remains at a certain level 

if firms’ labor costs are reduced by a payroll tax cut targeted toward individuals with 

low perceived productivity. Thus, there is no off-setting force on the opportunity 

cost of education for low-skilled workers, implying that the demand for low-skilled 

workers will increase when firms’ payroll taxes are lowered. 

 

2.2 Previous findings 

 

Many previous studies have analyzed how minimum wage increases affect 

employment. Most of these studies are conducted in the United States, and they 

typically investigate exogenous changes in federal and state minimum wages, using 

a wide range of methodological approaches and datasets. Most of the early 

contributions indicated that higher minimum wages reduce employment for low-

wage workers (Brown, 1999; Neumark & Wascher, 2006). However, this 

conventional position has been challenged by several studies finding no effects or 

even positive employment effects from minimum wage increases (e.g., Card & 

Krueger, 1994; Katz & Krueger, 1992).  

 

Results from attempts to summarize the minimum wage literature and meta-

analyses are also inconclusive. On the one hand, some reviews conclude that there 

is strong support that minimum wage increases cause negative effects on 

employment and that vulnerable groups are negatively affected further (Campolieti, 
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2020; Neumark & Shirley, 2021; Wolfson & Belman, 2019). However, other reviews 

indicate no relationship or a weak relationship between minimum wages and 

employment outcomes (Card & Krueger, 2015; Schmitt, 2015). There are also 

indications of a publication bias towards negative and significant effects on 

employment due to minimum wage increases, meaning that papers that report 

significant negative effects are more likely to be published in academic journals 

(Broecke et al., 2017; Doucouliagos & Stanley, 2009). 

 

However, most studies on the employment effects of minimum wage changes are 

based on data from the United States. This means that these studies might not be 

generalizable outside their institutional context. For example, the federal minimum 

wage per hour in the United States is $ 7.25, which equates to approximately 62 

Swedish krona (SEK) at today's exchange rate.1 This can be compared with the 

lowest negotiated entry wage in the retail trade industry in Sweden, which is SEK 

133.682 ($ 15.58), i.e., more than twice as high as the American federal minimum 

wage.3 Such large differences in entry wages are important to consider since the 

effects of small changes in low minimum wages are likely to be modest compared to 

large changes in high minimum wages (Jardim et al., 2017; Schmitt, 2015). 

 

Previous evidence from Sweden has consistently indicated that workers with a weak 

attachment to the labor market are disadvantaged by high minimum wages 

(Calmfors et al., 2016). However, these studies only investigate the effect on 

extensive margin employment, which means that they ignore that many low-wage 

jobs are part-time positions (Skedinger, 2015) and that the effect on intensive 

margin employment may be a more significant adjustment mechanism (Jardim et 

al., 2017). Furthermore, these studies do not use quasi-natural experiments. 

Instead, they examine the effect of minimum wage changes on employees with 

different positions in the wage distribution, making causal inference more 

questionable.4 The results indicate that increasing minimum wages are associated 

with an increase in job separations and a decrease in labor market entry among low-

wage and low-skilled workers. There are also studies that find a lower probability of 

labor market entry for low-wage workers when minimum wages increase but no 

indications of job separations. However, these results are mostly concentrated on 

workers in the public sector (Eliasson & Nordström Skans, 2014; Forslund et al., 

2014). 

 

 
 
1 Using the 2021 average exchange rate, equivalent to 8.58 SEK/USD. 
2 For employees aged at least 18 years old, with no prior experience. 
3 Considering that the payroll tax level in the USA is 12.4 percent in total compared to 31.42 percent in 
Sweden, the total minimum wage cost difference is even higher. 
4 This type of analysis has been performed with data from the hotel and restaurant industry 
(Skedinger, 2006), the retail trade industry (Skedinger, 2015) and among refugee immigrants 
(Lundborg & Skedinger, 2014). 
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There is also limited evidence on how payroll tax cuts affect minimum wage jobs. 

One rare exception is Kramarz & Philippon (2001), who investigated employment 

effects in France due to changes in labor costs that were partly due to payroll tax 

changes. They found that increased labor costs decreased employment, while the 

effect of decreasing labor costs on minimum wage employment was not significantly 

different from zero. This suggests that the employment effect of labor cost changes 

is asymmetric. 

 

Numerous studies have investigated the effects of the Swedish youth payroll tax cut 

in 2007 on, for example, the number of young workers (Egebark & Kaunitz, 2018; 

Skedinger, 2014), the number of employed immigrants (Gidehag, 2019), and the 

number of working hours of insiders employed in the retail trade industry (Seerar 

Westerberg, 2022). Skedinger (2014) has previously used the 2007 payroll tax 

reform as a quasinatural experiment to investigate the effect of firms’ labor cost 

reductions on low-wage jobs. He uses the same dataset as we do, but his analysis is 

limited to analyzing the effect of the youth payroll tax cut on the employment of 

eligible workers compared to marginally older workers. He finds only modest effects 

on employment. 

 

In contrast, the results from later contributions acknowledging the importance of 

the aggregated firm-level tax cut windfall (Daunfeldt et al., 2021; Saez et al., 2019, 

2021) indicate substantial increases in employment and wage incomes for both 

younger and older workers. However, these studies lack access to data on hourly 

wages and number of working hours and therefore cannot investigate the 

employment effect across hourly wage rates or the effects on intensive margin 

employment. In summary, Swedish and international evidence indicates that the 

effects on minimum wage employment from payroll tax reforms reducing labor 

costs remain unexplored. 

 

3. DATA AND DESCRIPTIVE STATISTICS 
 

3.1 Data 

 

Our study is based on wage statistics from a database compiled by the employers’ 

organization Confederation of Swedish Enterprise (Svenskt Näringsliv), covering 

all firms that were members of the Swedish Trade Federation (Svensk Handel) from 

2000 to 2015. The data are collected in September each year and include 

information about individuals’ age, contracted wages, performance-related wages, 

number of working hours, inconvenience allowance, and whether they have a 

monthly salary or are employed by the hour. The data also include a firm-

identification number, making it possible for us to construct an employer-employee 

dataset. 
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Initially, our dataset included 2,671,071 individual-year observations, with the 

number of individuals ranging from approximately 123,000 to 226,000 per year. 

We restrict our sample to the years 2003-2008 and employees who are 18-65 years 

old, which leaves us with 907,958 observations in total. We are thus investigating 

the short-term effects of a reduction in firms’ wage costs on the number of hires and 

working hours near the minimum wage. We refrain from investigating long-term 

responses because these estimates are likely to accommodate contemporaneous 

shocks and reforms that may interfere with the results (Mian & Sufi, 2012). Another 

reason for restricting the post-reform period to 2008, i.e., 2 years, is that the payroll 

tax cut was lowered once more in 2009, and the age threshold was also extended at 

that time. Finally, we exclude individual-year duplicates based on the fact that some 

individuals are registered multiple times with the same employer. After excluding 

these duplicates, our sample size is reduced to 894,320 individual-year observations 

(331,039 individuals and 5,802 firms). 5 

 

As a next step, we restrict the analysis to manual workers – as opposed to 

nonmanual workers – who follow the retail sector’s collective agreement (the so-

called Detaljhandelsavtalet).6. Approximately 50.5 % – 447,555 observations – of 

the sample constitute such worker-year observations. Lastf, the firm-level analysis 

is restricted to firms that existed for the entire period, which reduces the number of 

firms to 1,182. The reason for only including surviving firms is that we utilize the 

years 2003-2005 as a placebo period in the estimations (see section 4.3). To ensure 

that our results are not affected by outliers, we exclude firms that have an 

employment growth deviating by more than +/- three standard deviations from the 

average change, leaving us with a total of 1,124 retail firms and 313,585 employees. 

 

3.2 Minimum wages 

 

There are multiple minimum wage levels stipulated in collective agreements, 

varying both across and within industries. According to Detaljhandelsavtalet, the 

retail sector had six different minimum wages during our study period that 

depended on the age and tenure of the employees. More specifically, different hourly 

 
 

5 We have also performed estimations with the full sample, covering individuals within all collective 
agreements within retail. Utilizing the full sample, the results remain very similar and are available 
upon request. 
6 Nonmanuals are employed under different wage setting procedures and are furthermore 
appearing in the data for a shorter number of years than manual workers. These individuals are 
therefore excluded from the main sample. The results utilizing the full sample, covering individuals 
within all collective agreements within retail, remain similar and are available upon request. 
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minimum wage levels in 20067, expressed in USD and in the price level of 2021, 

apply to:8 

 

(a) 18-year-olds with less than one year tenure (12.04 USD). 

(b) Individuals who are at least 19 years of age with less than one year tenure 

(12.31 USD). 

(c) Individuals who are at least 19 years of age with at least one year tenure 

(12.80 USD). 

(d) Individuals who are at least 19 years of age with at least two years tenure 

(13.09 USD). 

(e) Individuals who are at least 19 years of age with at least three years tenure 

(14.18 USD). 

(f) Individuals who are at least 19 years of age with at least three years of tenure 

and five years at the same firm (14.27 USD). 

 

Henceforth, we choose to relate employees’ wages to minimum wage (b), as this 

wage is the most representative for a typical labor market entrant.9 Figure 1 

illustrates how the minimum wage level (b) has evolved for employees covered by 

retail trade agreements over the 2002-2015 period. The corresponding 

developments for GDP per capita and the median wage level within the retail 

industry are also displayed in the figure. 

 

Figure 1 shows that the minimum wage level has increased by 39.3 % during the 

study period, while the median wage has increased by 32.8 %, implying that the 

negotiated minimum wage has increased approximately 20 % more than the wage 

of a representative employee within the retail trade industry. The general 

productivity growth, represented by growth in GDP per capita, has also increased at 

a slower pace than the minimum wage in the retail trade industry. 

 

Note that the illustrated growth of minimum wages will only cause involuntary 

unemployment if the minimum wage exceeds the equilibrium wage. If this is the 

case, the negotiated minimum wage level constitutes a binding condition for 

becoming employed. We cannot observe the equilibrium wage, but wages are likely 

above market equilibrium if they cluster around the negotiated minimum wages 

(Skedinger, 2015). 

 

 
 

7 We present the 2006 wage levels because this is the last pre-reform year, i.e., the year before the 
youth payroll tax cut was implemented. 
8 Note that we use the average 2021 USD/SEK exchange rate to convert the minimum wages to 
USD. The negotiated minimum wages in the retail trade industry have increased as of 2022 to (in 
USD) a) 14.68, b) 14.89, c) 15.28, d) 15.50, e) 16.35, e) 16.37. 
9 Minimum wage level (a) is only applicable for employees that are 18 years old, and these 
individuals constitute a very low portion of all new hires in the retail trade industry (e.g., 6.6 % in 
2006). 
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Figure 1. Percentage growth in the minimum wage level over 2002-2015. 

 
 
Note. Minimum wage and median wage levels are measured in the price level of 2021. Real GDP per 

capita (constant prices). The reference year is 2002 (=1) for all variables. 

 

Figure 2 shows spikes exactly at the minimum wage thresholds for all employees 

who work within this wage interval (upper-left), revealing a clear overrepresentation 

of employees who work at one of the minimum wage rates. The wage distribution 

for employees working per hour (bottom-left) closely resembles the joint 

distribution, while the wage distribution for those employed on a monthly wage 

includes no spikes in the vicinity of the minimum wage thresholds (upper-right). 

Employees on a monthly wage are more established in the labor market, while those 

paid by the hour tend to have a looser attachment. The negotiated minimum wage 

levels thus seem to exceed the equilibrium wage for workers with less experience but 

not for employees with more seniority. 

Figure 2. 2006 hourly wage distribution around the three lowest minimum wages. 
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Note. The distributions include hourly wages in the interval 95-105 % around the minimum wage 

applicable for individuals aged 19 or above who have less than one year tenure, illustrated by the 

dashed vertical line in the middle. The left and right dashed lines represent minimum wages for 18-

year-olds with less than one year tenure and individuals aged 19 or above with at least one year 

tenure, respectively. The hourly wage rate is measured in Swedish krona (SEK). 
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4. EMPIRICAL METHOD 
 

4.1. Treatment intensity 

 

To investigate the effects of lower payroll taxes on minimum wage employment, we 

use the Swedish youth payroll tax cut in 2007 as a quasi-natural experiment. This 

reform reduced firms’ payroll taxes by 11.1 percentage points, from 32.42 % to 21.32 

%, for all employees who had turned 18 but were younger than 25 years at the 

beginning of the year (Proposition 2006/07: 84).10 It thus created firm-level 

variation in labor cost savings that were proportional to firms’ total wage costs for 

employees aged 19-25 years. 

 

Following (Daunfeldt et al., 2021), we use the youth payroll tax cut to construct a 

treatment intensity measure that is related to firms’ labor cost savings in absolute 

(monetary) terms. The reason for using an absolute measure is that hiring decisions 

are likely to be based on how much the firm saves in monetary terms rather than in 

percentage terms.11 More specifically, we define our treatment intensity measure as: 

 

𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡=2006 = 0.111 ∗ 𝑊_𝑦𝑜𝑢𝑛𝑔𝑖,𝑡=2006             (8) 

 

where indices i and t denote firm and year, respectively; the 11.1 percentage point 

reduction is multiplied by the firms’ total gross wages paid to the eligible age group 

of young employees during September 2006 (𝑊_𝑦𝑜𝑢𝑛𝑔𝑖,𝑡=2006), i.e., a year before 

the reform was implemented. Hence, if the wage sum of all young employees in 

September 2006 is of similar size in September 2007, the treatment intensity 

measure is predetermined and captures the size of firms’ labor cost savings induced 

by the reform. 

 

  

 
 

10 A further reduction of six percentage points was implemented in 2009 (Proposition 2008/09: 7), 
when the payroll tax cut was also expanded to include all individuals under 27 years of age. The 
payroll tax was incrementally adjusted back to a uniform rate for all workers, at 31.42 percent, in 
2016. 
11 Daunfeldt et al. (2021) have shown that the correlation between absolute and relative treatment 
intensities of the Swedish youth payroll tax cut is low, indicating that, for the most part, large labor 
cost savings in monetary terms are not equivalent to large labor cost savings in percentage terms. 
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Figure 3. Labor cost savings (Swedish krona, SEK) by continuous treatment 

intensity (%). Year 2006. 

 
Note. Labor cost savings in SEK on the vertical axis. Percentiles 1-99 of the treatment intensity 

measure on the horizontal axis. For illustrative purposes, savings that exceed the 99th percentile are 

excluded. Groups 1-5 correspond to percentiles in the range of 0-20, 20-40, 40-60, 60-80 and 80-

99, respectively, including firms that existed over the 2003-2008 period. Outliers are excluded. 

Figures are measured in the price level of 2021. 

 

Next, we categorize all firms into five treatment intensity groups based on their rank 

in the treatment intensity distribution. The first group (0-20) includes the 20 % of 

the firms with the lowest labor cost savings, while the fifth treatment intensity 

includes those 20 % of firms with the highest labor cost savings due to the youth 

payroll tax cut in 2007 (>80-100). The percentiles of the treatment intensity 

measure and the corresponding labor cost savings in Swedish krona are displayed 

in Figure 3. It is noticeable that most firms obtained small labor cost savings, while 

the yearly savings for firms within the highest treatment intensity group (>80-100), 

on average, equals 65,700 SEK. 

 

Table 1 provides a more detailed examination of the labor cost savings induced by 

the youth payroll tax cut. We notice that 80 % of the firms obtained first-year savings 

of up to 24,500 SEK, with the average savings in the treatment intensity groups 

ranging from approximately 2,200 SEK to 16,900 SEK. The average savings amount 

to 65,700 SEK in the highest treatment intensity group (>80-100), and the 

maximum savings are as much as 955,700 SEK. 

 



16 
 
 

Table 1. Labor cost savings (Swedish krona, SEK) by treatment intensity group. 

Year 2006. 

 

Group Savings Mean Median # Firms 

>0–20 % 69–3,224 2,204 2,354 180 

>20–40 % 3,228–6,674 4,951 4,908 180 

>40–60 % 6,681–12,125 9,224 9,281 179 

>60–80 % 12,176–24,526 16,885 16,201 180 

>80–100 % 25,059–955,734 65,719 43,936 179 

Note. Includes firms that existed over the 2003-2008 period. Outliers are excluded. Figures are 

measured in the price level of 2021. 

 

4.2. Wage intervals 

 

To investigate the effects of the youth payroll tax cut on minimum wage jobs, we 

define four wage intervals around negotiated minimum wage (b). Table 2 presents 

these wage intervals and the negotiated minimum wages with which they 

overlapped from 2006 to 2008. The 95-105 % wage interval covers the three lowest 

minimum wages every year, while wage intervals 105-115 % and 115-125 % cover the 

minimum wages of workers with at least two years of tenure, i.e., at least one of the 

three highest minimum wages. The highest wage interval, i.e., 125-150 %, exceeds 

the negotiated minimum wage levels for all study years.12 

 

Table 2. Wage intervals, their range in Swedish krona (SEK), and how they relate 

to the six negotiated minimum wages 2006-2008. 

Wage intervals 2006 2007 2008 

0.95-1.05 83.07–91.81 87.44–96.64 91.99–101.67 

1.05-1.15 91.81–100.56 96.64–105.8 101.67–111.35 

1.15-1.25 100.56–109.30 105.8–115.05 111.35–121.04 

1.25-1.5 109.30–131.16 115.05–138.06 121.04–145.25 

Note. Measured in SEK. The wage range departs from the minimum wage of an individual at least 19 

years of age and with no prior experience, which corresponds to 87.44 SEK in 2006, 92.04 SEK in 

2007, and 96.83 SEK in 2008. 

 

  

 
 

12 We ensure that the wage intervals do not overlap by defining them as 95-105, >105-115, >115-125 
and >125-150 %.  Since the differences between the minimum wages vary over time, the minimum 
wage coverage of the wage intervals also varies. The 95-105 % interval consistently covers 
minimum wages (a)-(c) over our period of study 2006-2008, whereas the 125-150 % interval does 
not cover any minimum wage. In 2007, the wage interval 105-115 % covers minimum wages (d)-(e), 
and 115-125 % covers minimum wage (f). In 2008, the 105-115 % interval covers minimum wages 
(d)-(f). 
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4.3. EMPIRICAL METHOD 

 

We estimate a Difference-in-Difference-in-Differences model, henceforth DDD 

model (Chetty et al., 2009; Daunfeldt et al., 2021; Gruber, 1994) to capture the effect 

of reduced labor costs on minimum wage jobs within the retail industry. The DDD 

model, which is an extension of the standard difference-in-differences model (DiD), 

adds a third difference by including an additional pretreatment period over which 

the outcomes of treated and control firms are compared. This means that we 

compare the outcomes of treated and control firms across 2003-2005 and 2006-

2008. The years 2003-2005 are considered a placebo period, where we categorize 

the firms into placebo groups by calculating the hypothetical labor cost savings that 

firms would have received if the reform had been introduced in 2004 instead of 

2007. 

 

The identifying assumption of our DDD model is that the underlying differences 

between treated firms and control firms that could have affected employment 

outcomes are identical in both 2003-2005 and 2006-2008. Thus, existing 

differences between treated and control firms in the 2003-2005 period should 

constitute the differences that would have been the materialized if the reform had 

not been implemented. We know, for example, that there is a positive correlation 

between firms’ labor cost savings and the number of employees, i.e., firms with high 

treatment intensities tend to have many employees. Previous research also shows 

that large firms tend to grow more in absolute terms than smaller firms (Delmar et 

al., 2003), suggesting that firms with a high treatment intensity hire more 

employees because of their size rather than because of their reduced labor costs. The 

positive correlation between firm-level savings and number of employees 

constitutes one potentially confounding factor that our empirical model accounts 

for. 

 

The estimated DDD model can be expressed as: 

 

𝐻𝑖𝑗𝑡 =  𝛼 + 𝛽1𝑇𝑖𝑚𝑒𝑡 + 𝛽2𝐺𝑟𝑜𝑢𝑝𝑗 + 𝛽3𝑇𝑟𝑒𝑎𝑡𝑖 +  ∑ 𝛽𝑛(𝐺𝑟𝑜𝑢𝑝𝑗 ∗ 𝑇𝑖𝑚𝑒𝑡)6
𝑛=4 +

𝛿𝐷𝐷𝐷(𝐺𝑟𝑜𝑢𝑝𝑗 ∗ 𝑇𝑟𝑒𝑎𝑡𝑖 ∗ 𝑇𝑖𝑚𝑒𝑡) + 𝜂𝑖 + 𝜀𝑖𝑗𝑡,  (9) 

 

where the indices i, j and t denote firm, group classification (treated or control) and 

year, respectively. The outcome variable 𝐻𝑖𝑗𝑡 represents either the number of hires 

or the number of work hours in the vicinity of the minimum wage. 𝑇𝑖𝑚𝑒𝑡 is a binary 

variable that is equal zero for the pre-treatment years of both time periods and 

equals one for the corresponding post-treatment years. Hence, 𝑇𝑖𝑚𝑒𝑡 is equal zero 

in 2003 and 2006 and equals one in 2004-2005 and 2007-2008. The variable 

𝐺𝑟𝑜𝑢𝑝𝑗 is an indicator variable for firms’ group classification and is equal zero for 

the control firms and equals one for the treated firms in both time periods. 𝑇𝑟𝑒𝑎𝑡𝑖 
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separates all firms included in the period 2003-2005 from those included in the 

period 2006-2008 by taking the value zero for the former and one for the latter. 

 

The main variable of interest is the interaction term of these three binary variables 

- 𝐺𝑟𝑜𝑢𝑝𝑗 ∗ 𝑇𝑟𝑒𝑎𝑡𝑖 ∗ 𝑇𝑖𝑚𝑒𝑡 – which is equal one for the treated firms in the actual 

posttreatment years, i.e., in 2007-2008. Its parameter, 𝛿𝐷𝐷𝐷, isolates the effect of 

reduced labor costs on minimum wage jobs by deducting underlying differences 

between treated firms and control firms in the 2003-2005 period, i.e., in the pre-

reform years.13 Last, 𝜂𝑖 accounts for time-invariant firm-specific factors, whereas 𝜀𝑖𝑗𝑡 

is an idiosyncratic error term. 

 

Our DDD model is estimated separately for our treatment intensity groups >20-40, 

>40-60, >60-80 and >80-100. The control group consists of firms with either no 

reductions or small reductions, i.e., with a treatment intensity in the range of 0-20. 

To estimate the effects for minimum wage workers, we estimate this model 

separately for the four different wage intervals in the study (see Table 2). We thus 

estimate the relationship between reduced labor costs and minimum wage jobs and, 

in addition, examine whether the effect varies with the magnitude of the labor cost 

reductions. 

 

5. FINDINGS 
 

5.1. Effect on the number of minimum wage hires 

 

The estimated effects on the number of hires who are employed hourly are presented 

in Figure 4. The results show that retail firms with large labor cost reductions hired 

significantly more hourly employees than firms with small labor cost reductions. 

The point estimates for firms with the smallest labor cost reductions (>20-40) are 

only statistically significant within one of the four wage intervals (1.05-1.15), while 

we can observe positive and statistically significant effects on the number of hires 

within the two lowest wage intervals among firms with larger labor cost reductions. 

A firm with labor cost savings in the range >40-60 increased its number of hires 

near the minimum wage (0.95-1.05) by 0.52 individuals, while the corresponding 

estimate for firms in the two highest treatment intensity groups (i.e., >60-80 and 

>80-100) amounts to 0.81 and 3.36 hires, respectively. 

 

  

 
 
13 The parameter 𝛿𝐷𝐷𝐷 is equivalent to the difference between two DiD models over the periods 2006-
2008 and 2003-2005. Specifically, 𝛿𝐷𝐷𝐷 =  𝛿𝐷𝑖𝐷,2006−2008 − 𝛿𝐷𝑖𝐷,2003−2005 . 
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Figure 4. DDD estimations. The effect on number of hourly employed hires over 

treatment intensity, by wage intervals relative the minimum wage rate. 

 
Note. Firms that existed over the 2003-2008 period are included. Firms with extreme annual 

employment changes are excluded (+/- 3 std. dev. from mean). Point estimates correspond to 95 % 

confidence intervals. Within-firm estimation, standard errors are clustered at the firm level. 

 

An even stronger effect of firms’ labor cost savings can be observed on employees in 

the 1.05-1.15 wage interval, showing an average increase of 4.41 employees for firms 

in the >80-100 treatment intensity range. Note that the 95 % confidence interval for 

firms in the >80-100 group does not overlap the confidence intervals for the lower 

treatment intensity groups, suggesting that firms with the largest labor cost savings 

hire significantly more employees than firms with smaller labor cost savings. The 

increase in the number of minimum wage workers who are employed by the hour is 

thus significantly higher among firms with large labor cost savings than for firms 

with smaller labor cost savings. 

 

In contrast, we find no positive and statistically significant effects on the number of 

hires at higher wages, as seen in the lower panels. The positive effect on hires of 

firms’ labor cost reductions thus primarily holds for low-wage jobs. For wage levels 

that are 15-25 % above the minimum wage (i.e., wage interval 1.15-1.25), we instead 

obtain one negative and statistically significant point estimate. This can be 

explained by a substitution effect, i.e., that firms with large labor cost reductions are 

incentivized to hire low-wage workers instead of workers with higher wages. 
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However, the total number of hires within the two lower wage intervals outweighs 

the negative effect found in wage interval 1.15-1.25, implying that the total number 

of hires at these wage levels has increased due to the payroll tax cut. 

 

To test whether reduced labor costs also benefit individuals with a more permanent 

position in the labor market, we perform separate estimations for individuals with 

a monthly salary. These individuals tend to have permanent and more stable job 

positions through long-term contracts than employees who are contracted by the 

hour, and who are commonly replaced by young and part-time employees 

(Skedinger, 2015). If reduced labor costs primarily increase the number of jobs for 

individuals who generally have more difficulties entering the labor market, we 

expect to find no significant estimates for hires that are employed monthly. 

 

Figure 5. DDD estimations. The effect on the number of monthly employed hires 

over treatment intensity by wage intervals relative to the minimum wage rate. 

 
Note. Firms that existed over the 2003-2008 period are included. Firms with extreme annual 

employment changes are excluded (+/- 3 std. dev. from mean). Point estimates correspond to 95 % 

confidence intervals. Within-firm estimation standard errors are clustered at the firm level. 

 

From Figure 5, it is apparent that the point estimates suggest small changes in the 

number of monthly employed hires and that most estimates are statistically 

insignificant. Our findings thus indicate that reduced labor costs cause an increase 

in the number of hourly employees hired and have wages in the vicinity of the 
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negotiated minimum wages. No such effect can be observed for employees who have 

monthly wages and a more stable position in the job market. 

 

5.2. Effect on the number of working hours of minimum wage workers 

 

Studying the number of hires does not necessarily capture the total employment 

effect around the minimum wage since firms can also adjust the number of working 

hours among their existing personnel. We therefore proceed by investigating the 

effect of labor cost savings on the total number of working hours near the minimum 

wage. This measure captures changes made to both the total number of employees 

and to the number of working hours among those already employed, i.e., it combines 

the extensive and intensive margin employment effect in one measure. 

 

We present the estimated effects on the total number of working hours among 

employees that were employed hourly in Figure 6. The results show that firms with 

large labor cost savings significantly increased the number of working hours for 

employees with wages in proximity to the minimum wage. Within the two lowest 

wage intervals, firms with savings in the >60-80 and >80-100 treatment intensity 

groups, on average, increased the number of hours worked per month for employees 

paid by the hour for 72 and 224 hours in the 0.95-1.05 wage interval and 166 and 

654 hours in the 1.05-1.15 wage interval. The corresponding increases in the number 

of employees were 0.81-0.93 and 3.36-4.41, respectively (see Figure 5). 

 

If we combine the estimates above, the increase in the number of work hours per 

new employee amounts to 89 and 178 hours per month for firms with savings in the 

>60-80 treatment intensity range (72/0.809 and 166/0.93) and amounts to 67 and 

148 hours per new employee and month (224/3.36 and 654/4.41) in the >80-100 

treatment intensity range. This means that the increase in the number of hours for 

firms that received the largest labor cost savings is close to, or exceeds, the number 

of hours that corresponds to a full-time job. However, hourly employed retail 

employees rarely work full time. For example, hourly employed retail employees 

worked, on average, 89 hours in September 2006. This suggests that the effect of 

firms’ labor cost savings on the number of working hours near the minimum wage 

is partly explained by an employment effect on the intensive margin, i.e., that 

incumbent employees in the proximity of the minimum wage worked more hours. 

 

Note also that we obtain negative and statistically significant point estimates within 

the wage interval 1.15-1.25, suggesting negative effects on the number of work hours. 

This could potentially be explained by the substitution effect discussed in section 

5.1. Within the wage interval farthest away from the minimum wage (1.25-1.5), we 

find some indications of a positive effect on the number of work hours. 
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Figure 6. DDD estimations. The effect on number of hours worked for hourly 

employed employees over treatment intensity, by wage intervals relative to the 

minimum wage rate. 

 
Note. Firms that existed over the 2003-2008 period are included. Firms with extreme annual 

employment changes are excluded (+/- 3 std. dev. from mean). Point estimates  correspond to 95 % 

confidence intervals. Within-firm estimation standard errors are clustered at the firm level. 

 

The estimated effects of firms’ labor cost savings on the number of hours worked for 

employees that are employed monthly are presented in Figure 7. We do not obtain 

any statistically significant point estimate. Thus, the findings in Figures 6-7 indicate 

that labor cost savings increased the number of work hours among low-wage 

workers paid by the hour, while workers with a more permanent labor market 

position were not affected. 
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Figure 7. DDD estimations. The effect on number of hours worked for monthly 

salaried employees over treatment intensity, by wage intervals relative the 

minimum wage rate. 

 
Note. Firms that existed over the 2003-2008 period are included. Firms with extreme annual 

employment changes are excluded (+/- 3 std. dev. from mean). Point estimates correspond to 95 % 

confidence intervals. Within-firm estimation standard errors are clustered at the firm level. 

 

5.3. ROBUSTNESS CHECK 

 

Earlier contributions have found that the Swedish youth payroll tax cut in 2007 

increased the employment of young individuals who were targeted by the reform 

(Daunfeldt et al., 2021; Saez et al., 2019). A potential concern is that the employment 

effects on minimum wage jobs that we observe are entirely explained by a positive 

effect within the reform’s target group, i.e., 19- to 25-year-olds. We therefore 

perform a robustness check where we estimate the effect on minimum wage hires 

separately for the reform’s age group (age 19-25) and nontargeted individuals (aged 

at least 26). These estimates are presented in Figure 8. 

 

We find positive and statistically significant point estimates for the reform’s targeted 

age group 19-25-year-olds within the wage interval closest to the minimum wage 

(0.95-1.05), while the point estimates for older employees are insignificant. This is 

expected since young employees are overrepresented in low-wage positions, while 

older individuals seldom receive a wage in the 0.95-1.05 wage interval. However, 

when investigating the employment effects in the wage interval 1.05-1.15, we find 
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positive effects on hires of both young and older individuals. In the highest 

treatment intensity (>80-100), the average firm hired 2.01 more individuals aged 

19-25 years and 2.39 more individuals who were above the age of 25 years. Firms 

that received large labor cost reductions thus hired both young and old individuals 

in the vicinity of the minimum wage, suggesting that the positive effect of firms’ 

labor cost savings on minimum wage employment is not limited to employees that 

were targeted by the reform. 

 

Figure 8. DDD estimations. The effect on the number of hourly employed hires 

over treatment intensity by age group and wage intervals 95-105 % (upper) and 105-

115 % (lower) relative to the minimum wage rate. 

 
Note. Young employees are defined as 19- to 25-year-olds. Old employees are at least 26 years old. 

Note. Firms that existed over the 2003-2008 period are included. Firms with extreme annual 

employment changes are excluded (+/- 3 std. dev. from mean). Point estimates correspond to 95 % 

confidence intervals. Within-firm estimation standard errors are clustered at the firm level. 

 

Thus far, our control group has consisted of firms that received either no labor cost 

savings, or minor, labor cost savings following the introduction of the youth payroll 

tax cut (treatment intensity 0-20). To assess whether our findings are sensitive to 

this choice, we use two alternative control groups. First, we only include firms that 

received small savings in our control group (>0-20), thereby excluding firms 

without any savings. Firms without any young employees and thus not exposed to 

any savings might be systematically different from firms in the treatment groups in 

terms of recruitment, suggesting that they might not be a valid comparison group. 
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Second, for comparison, we do the opposite and only include firms without any 

savings in the control group. All results remain qualitatively similar when we use 

these two alternative control groups. This indicates that there are no systematic 

differences between control group firms in the main estimations, in terms of small 

or no savings.14 

 

6. DISCUSSION 
 

The most influential publications in the minimum wage literature are based on 

quasi-natural experiments in the United States, estimating employment effects on 

the extensive margin of small increases in relatively low minimum wages. Although 

this large body of literature is yet to reach consensus, little is known about the 

adjustment mechanisms in other institutional contexts. European labor market 

thresholds are higher than those of the United States, and the effects of a lower 

minimum wage may be different, which is the departure point of this paper. 

 

Our aim has been to investigate the effects of a youth payroll tax cut in Sweden on 

minimum wage employment – both at the extensive and intensive margins, utilizing 

the fact that the youth payroll tax cut created firm-level variation in labor cost 

savings based on firms’ total wage costs for their young employees. Contrary to a 

reduction in legislated minimum wages, a payroll tax cut reduces firms’ labor costs 

but not employees’ wages. The opportunity cost of labor market entry is therefore 

constant, and there is theoretically no offsetting supply side reaction. However, 

researchers presently have limited knowledge on how payroll tax cuts affect 

minimum wage jobs. We therefore use the labor cost savings created by the payroll 

tax cut to sort firms into five different treatment intensity groups. Using wage 

statistics from the Swedish retail trade industry, including data on contracted hourly 

wages and number of hours worked, we then investigated the effects of the reform 

on minimum wage employment by estimating a difference-in-difference-in-

differences model. 

 

We find clear indications that minimum wages in the Swedish retail industry were 

binding when the youth payroll tax cut was implemented. As much as 89 % of hourly 

employees had a contracted hourly wage in a five percent interval around one of the 

negotiated minimum wages in the pre-reform year. Furthermore, firms that 

received major labor cost savings due to the youth payroll tax cut significantly 

increased their number of employees and working hours near the minimum wage 

compared to firms with smaller savings. No major effects could be observed for 

individuals who earned considerably more than the minimum wage. The positive 

effects of labor cost savings on minimum wage employment were also, to a great 

extent, limited to employees who worked by the hour, i.e., who had less stable job 

 
 
14 These results are available upon request from the authors. 
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positions. Our results thus suggest that retail firms primarily increased the 

employment of low-wage workers when their labor costs were reduced due to the 

payroll tax reform. 

 

Our results are relevant considering the high unemployment rates among first-

generation immigrants and low-educated youths across Europe (Bruno et al., 2014; 

Daunfeldt et al., 2019). The retail trade industry has many job positions that do not 

require higher education or extensive training (Skedinger, 2015), and retail firms 

are therefore expected to provide jobs for workers that are typically perceived as 

low-skilled. However, our results suggest that high binding minimum wages deter 

retail firms from employing workers with difficulties entering the labor market. This 

is in accordance with (Jardim et al., 2017), who found a negative impact from a 

relatively large increase in minimum wages in Seattle on low-wage labor market 

entry and a decrease in intensive margin employment.15 This suggests that the 

longstanding debate on the employment effects of minimum wage changes can 

benefit from considering the initial level of the minimum wage, if minimum wages 

are binding, and the magnitude of the minimum wage change. 

 

Our study also adds to the literature on the employment effects of the youth payroll 

tax cut in Sweden. The efficiency of this reform was first questioned because studies 

found a negligible effect of the youth payroll tax cut on employment, implying an 

extensive loss in government revenues per created job (Egebark & Kaunitz, 2018; 

Skedinger, 2014). However, these studies likely underestimated the employment 

effects of the reform because they did not consider that firms received different 

treatment intensities and that the firms were able to use their labor cost savings to 

hire both younger and older employees. Recent studies have consequently found 

larger effects on employment on the extensive margin and thereby lower 

government revenue losses per created job (Daunfeldt et al., 2021; Saez et al., 2019). 

Recent findings have also documented a positive employment effect on the intensive 

margin and small spillover effects on incumbent workers’ wages (Seerar 

Westerberg, 2021). Our findings thus provide more evidence on the positive effects 

of the youth payroll tax cut, showing that the reform, to a large extent, benefitted 

low-wage workers who had more difficulties obtaining stable positions on the labor 

market. 

 

Like any study, ours has its limitations. First, we lack information on the human 

capital characteristics of the employees. As discussed in section 2, there might be a 

trade-off between minimum wages and employment among those who are perceived 

as low-skilled, which might induce substitution toward high-skilled workers 

 
 

15 The post-reform minimum wage level in Seattle also corresponds quite closely to the lowest 
minimum wage levels in the Swedish retail trade industry. The investigated post-reform minimum 
wage in Seattle was USD 13, while the lowest negotiated minimum wage in Sweden was USD 14.73 
in 2021. 
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(Jardim et al., 2017; Kellermann, 2017; Skedinger, 2015). However, the substitution 

between workers that differ in their actual or perceived skills cannot be explicitly 

tested without information on characteristics such as educational attainment, 

unemployment history or test scores. A fruitful area for further research is therefore 

to study the dynamics between payroll tax changes and transitions in and out of 

employment among groups that are typically perceived as low-skilled and high-

skilled. 

 

The payroll tax reform in 2007 targeted young employees, meaning that the results 

might not be applicable for a general payroll tax cut, which might shift the tax 

incidence toward workers since all firms are affected in a similar manner. Under 

such circumstances, trade unions may be more able to use centralized collective 

agreements to raise wages among insiders, thereby crowding out the positive 

employment effect that we observe (Daunfeldt et al., 2021; Holmlund, 1983; Seerar 

Westerberg, 2021). Employment may furthermore respond differently to payroll tax 

cuts in other countries and industries. An interesting avenue for further research 

would therefore be to explore the effects on minimum wage jobs of general payroll 

tax cuts and the effects of payroll tax reforms in less centralized wage bargaining 

contexts. Finally, employment and wages may respond asymmetrically to payroll tax 

increases and decreases, respectively. This constitutes another fruitful area for 

further studies. 

 

  



28 
 
 

REFERENCES 
 
Allegretto, S. A., Dube, A., & Reich, M. (2011). Do Minimum Wages Really Reduce 

Teen Employment? Accounting for Heterogeneity and Selectivity in State Panel 
Data. Industrial Relations: A Journal of Economy and Society, 50(2), 205–240. 
https://doi.org/10.1111/J.1468-232X.2011.00634.X 

Bossler, M., Oberfichtner, M., & Schnabel, C. (2020). Employment Adjustments 
Following Rises and Reductions in Minimum Wages: New Insights From a 
Survey Experiment. LABOUR, 34(3), 323–346. 
https://doi.org/10.1111/labr.12168 

Broecke, S., Forti, A., & Vandeweyer, M. (2017). The effect of minimum wages on 
employment in emerging economies: a survey and meta-analysis. Oxford 
Development Studies, 45(3), 366–391. 
https://doi.org/10.1080/13600818.2017.1279134 

Brown, C. (1999). Chapter 32 Minimum wages, employment, and the distribution of 
income. https://doi.org/10.1016/S1573-4463(99)30018-3 

Bruno, G. S. F., Marelli, E., & Signorelli, M. (2014). The Rise of NEET and Youth 
Unemployment in EU Regions after the Crisis. Comparative Economic Studies, 
56(4), 592–615. https://doi.org/10.1057/ces.2014.27 

Burkhauser, R. v., Couch, K. A., & Wittenburg, D. C. (2015). A Reassessment of the 
New Economics of the Minimum Wage Literature with Monthly Data from the 
Current Population Survey. Journal of Labor Economics, 18(4), 653–680. 
https://doi.org/10.1086/209972 

Calmfors, L., Danielsson, P., Kolm, A.-S., & Skedinger, P. (2016). Dags för större 
lönespridning? 

Campolieti, M. (2020). Does an Increase in the Minimum Wage Decrease 
Employment? A Meta-Analysis of Canadian Studies. 
Https://Doi.Org/10.3138/Cpp.2019-070, 46(4), 531–564. 
https://doi.org/10.3138/CPP.2019-070 

Card, D. E., & Krueger, A. B. (2015). Myth and measurement : the new economics of 
the minimum wage (D. Card & A. B. Krueger, Eds.). Princeton University Press. 
https://books.google.com/books/about/Myth_and_Measurement.html?id=CC_
FCgAAQBAJ 

Card, D., & Krueger, A. B. (1994). Minimum Wages and Employment: A case study of 
the fast-food industry in New Jersey and Pennsylvania. The American Economic 
Review, 84(4), 772–793. https://doi.org/10.2307/2118030 

Cengiz, D., Dube, A., Lindner, A., Zipperer, B., Autor, D., Card, D., Findeisen, S., 
French, E., Horvath, H.-V., Kezdi, G., Kline, P., Machin, S., Manning, A., 
Mullainathan, S.-H., Naidu, S., Rebitzer, J., Reich, M., Vincze, J., & Wilhelm, D. 
(2019). The Effect of Minimum Wages on Low-Wage Jobs. The Quarterly 
Journal of Economics, 134(3), 1405–1454. 
https://doi.org/10.1093/QJE/QJZ014 

Chetty, R., Looney, A., & Kroft, K. (2009). Salience and Taxation: Theory and 
Evidence. American Economic Review, 99(4), 1145–1177. 
https://doi.org/10.1257/AER.99.4.1145 

Christl, M., Köppl-Turyna, M., & Kucsera, D. (2018). Revisiting the Employment 
Effects of Minimum Wages in Europe. German Economic Review, 19(4), 426–
465. https://doi.org/10.1111/geer.12135 

Daunfeldt, S. O., Gidehag, A., & Rudholm, N. (2021). How Do Firms Respond to 
Reduced Labor Costs? Evidence from the 2007 Swedish Payroll Tax Reform. 



29 
 
 

Journal of Industry, Competition and Trade, 21(3), 315–338. 
https://doi.org/10.1007/s10842-021-00356-6 

Daunfeldt, S.-O., Johansson, D., & Seerar Westerberg, H. (2019). Which firms 
provide jobs for unemployed non-Western immigrants? Service Industries 
Journal, 39(9–10), 762–778. https://doi.org/10.1080/02642069.2018.1534961 

Delmar, F., Davidsson, P., & Gartner, W. B. (2003). Arriving at the high-growth firm. 
Journal of Business Venturing, 18(2). https://doi.org/10.1016/S0883-
9026(02)00080-0 

Doucouliagos, H., & Stanley, T. D. (2009). Publication Selection Bias in Minimum-
Wage Research? A Meta-Regression Analysis. British Journal of Industrial 
Relations, 47(2). https://doi.org/10.1111/j.1467-8543.2009.00723.x 

Egebark, J., & Kaunitz, N. (2018). Payroll taxes and youth labor demand. Labour 
Economics, 55, 163–177. https://doi.org/10.1016/j.labeco.2018.10.001 

Eliasson, T., & Nordström Skans, O. (2014). Negotiated wage increases and the 
labor market outcomes of low-wage workers: Evidence from the Swedish 
public sector (2014:10; IFAU Working Papers). Uppsala: Institute for Evaluation 
of Labour Market and Education Policy (IFAU). 
https://www.econstor.eu/handle/10419/106271 

Forslund, A., Hensvik, L., Nordström Skans, O., Westerberg, A., & Eliasson, T. 
(2014). Avtalslöner, löner och sysselsättning (2014:8; IFAU Report ). 

Georgiadis, A., Kaplanis, I., & Monastiriotis, V. (2020). Minimum wages and firm 
employment: Evidence from a minimum wage reduction in Greece. Economics 
Letters, 193, 109255. https://doi.org/10.1016/j.econlet.2020.109255 

Gidehag, A. (2019). Firms’ labor cost savings and recruitment of nonwestern 
immigrants: The unintended effect of a payroll tax reform (No. 5; HFI Working 
Paper). 

Gruber, J. (1994). The incidence of mandated maternity benefits. The American 
Economic Review, 84(3), 622–641. https://doi.org/10.2307/2118071 

Holmlund, B. (1983). Payroll Taxes and Wage Inflation: The Swedish Experience. The 
Scandinavian Journal of Economics, 85(1). https://doi.org/10.2307/3439907 

Jardim, E., Long, M., Plotnick, R., van Inwegen, E., Vigdor, J., & Wething, H. (2017). 
Minimum Wage Increases, Wages, and Low-Wage Employment: Evidence from 
Seattle. In National Bureau of Economic Research. 
https://doi.org/10.3386/w23532 

Katz, L. F., & Krueger, A. B. (1992). The Effect of the Minimum Wage on the Fast-
Food Industry. ILR Review, 46(1). 
https://doi.org/10.1177/001979399204600102 

Kellermann, K. L. (2017). Minimum Wages in Germany. In The Impact of Minimum 
Wage Regulations on Educational Incentives for the Youth. Springer 
Fachmedien Wiesbaden. https://doi.org/10.1007/978-3-658-16489-8_3 

Kramarz, F., & Philippon, T. (2001). The impact of differential payroll tax subsidies 
on minimum wage employment. In Journal of Public Economics (Vol. 82, Issue 
1). https://doi.org/10.1016/S0047-2727(00)00137-7 

Lundborg, P., & Skedinger, P. (2014). Minimum Wages and the Integration of 
Refugee Immigrants (No. 1017; IFN Working Paper). 

Mian, A., & Sufi, A. (2012). The Effects of Fiscal Stimulus: Evidence from the 2009 
Cash for Clunkers Program*. The Quarterly Journal of Economics, 127(3). 
https://doi.org/10.1093/qje/qjs024 



30 
 
 

Neumark, D., & Shirley, P. (2021). Myth or Measurement: What Does the New 
Minimum Wage Research Say about Minimum Wages and Job Loss in the 
United States? https://doi.org/10.3386/w28388 

Neumark, D., & Wascher, W. (2006). Minimum Wages and Employment: A Review 
of Evidence from the New Minimum Wage Research. 
https://doi.org/10.3386/W12663 

Neumark, D., & Wascher, W. L. (2008). Minimum wages. MIT Press. 
Saez, E., Schoefer, B., & Seim, D. (2019). Payroll taxes, firm behavior, and rent 

sharing: Evidence from a young workers’ tax cut in Sweden. American Economic 
Review, 109(5). https://doi.org/10.1257/aer.20171937 

Saez, E., Schoefer, B., & Seim, D. (2021). Hysteresis from employer subsidies. 
Journal of Public Economics, 200, 104459. 
https://doi.org/10.1016/j.jpubeco.2021.104459 

Schmitt, J. (2015). Explaining the Small Employment Effects of the Minimum Wage 
in the United States. Industrial Relations: A Journal of Economy and Society, 
54(4), 547–581. https://doi.org/10.1111/irel.12106 

Schulten, T., & Lübker, M. (2021). WSI-minimum wage report 2021: Is Europe en 
route to adequate minimum wages? (No. 63; WSI Report). 

Seerar Westerberg, H. (2021). Are payroll tax cuts absorbed by insiders? Evidence 
from the Swedish retail industry (No. 20; HFI Working Paper). 

Seerar Westerberg, H. (2022). Are payroll tax cuts absorbed by insiders? Evidence 
from the Swedish retail industry. Applied Economics, 1–15. 
https://doi.org/10.1080/00036846.2022.2104802 

Skedinger, P. (2006). Minimum wages and employment in Swedish hotels and 
restaurants. Labour Economics, 13(2), 259–290. 
https://doi.org/10.1016/J.LABECO.2004.07.002 

Skedinger, P. (2014). Effects of Payroll Tax Cuts for Young Workers (No. 1031; IFN 
Working Paper). 

Skedinger, P. (2015). Employment effects of union-bargained minimum wages: 
Evidence from Sweden’s retail sector. International Journal of Manpower, 
36(5), 694–710. https://doi.org/10.1108/IJM-02-2013-0037 

Wolfson, P., & Belman, D. (2019). 15 Years of Research on US Employment and the 
Minimum Wage. LABOUR, 33(4). https://doi.org/10.1111/labr.12162 

  
  


