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Abstract

This paper uses administrative data to analyze a large employer-borne payroll tax rate
cut for young workers in Sweden. We find no effect on net-of-tax wages of young treated
workers relative to slightly older untreated workers, and a 2-3 percentage points increase
in youth employment. Firms employing many young workers receive a larger tax windfall
and expand right after the reform: employment, capital, sales, and profits increase. These
effects appear stronger in credit-constrained firms. Youth intensive firms also increase the
wages of all their workers collectively—young as well as old—, consistent with rent sharing
of the tax windfall. (JEL H22, H32, J23).

In recent decades, cuts to the employer portion of payroll taxes are often discussed as a
policy lever to reduce labor costs, particularly for workers facing high unemployment rates such
as low earners, the young, or the elderly.[] The policy debate is framed as follows: the rationale
for targeted payroll tax cuts is to boost employment for specific groups and business activity
more generally; a potential drawback is that firm owners might instead just pocket the tax
cut as a profit windfall. In the public economics literature, the received wisdom — based on

the canonical competitive labor market model — is that the incidence of payroll taxes — even
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IFor example, France has sharply cut employer payroll taxes on low paid workers as a way to reduce the labor
cost of minimum wage workers (see e.g., Piketty 1997 and Kramarz and Philippon, 2001). The United States
has a history of targeted employer credits for disadvantaged groups (Katz 1998). Several European countries
have experimented with payroll tax cuts for the young or the elderly (see e.g. OECD, 2017).



if nominally paid by employers — ultimately falls on workers’ net market wages, leaving firms’
gross labor costs unchangedﬂ

In this paper, we analyze a large, long lasting employer-borne payroll tax cut for young
workers in Sweden. At the market-level, we fully reject the sharp differentials in wages predicted
by the canonical model: the directly treated young workers’” market wages show no increase
at all relative to the slightly older ineligible control group. In consequence, labor costs for
young workers drop, and youth employment increases. Rather than through canonical market
adjustment, we find that payroll tax incidence is transmitted at the firm-level. Specific firms
heavily exposed to the tax cut scale up labor and capital, and raise wages across the board —
even for older employees never eligible for the tax cut themselves — consistent with labor market
monopsony and rent-sharing due to internal pay equity or union bargaining eﬁects.ﬂ

Sweden has a large flat payroll tax rate of 31.4 percent, with no floor nor ceiling. The entire
payroll tax is nominally paid by the employer. In 2007, a newly elected center-right government
adopted a payroll tax cut targeted to young workers in two steps. On July 1st, 2007, the payroll
tax rate was cut to 21.3 percent for workers turning 19-25 during the calendar year. On January
Ist, 2009, the payroll tax rate was further cut down to 15.5 percent (a total cut of 16 points)
and eligibility was raised to age 26. Hence, by 2009, the payroll tax rate on young workers was
halved by the reform. The cut applied to both new and ongoing jobs. The motivation for the
reform was to stimulate demand for young workers in light of high youth unemployment, as well
as to boost business activity by reducing employer taxes. Administratively, the payroll tax cut
was programmed into the government provided payroll tax software, which employers use for
monthly payroll payments. Hence, take-up of the age-specific reform was immediate, salient and
close to perfect. We analyze the payroll tax cut using population-wide Swedish administrative
data linking employees to employers, and firm-level accounting data. Together, these features

provide us with an ideal laboratory for our comprehensive study of payroll tax incidence and

2The underlying assumption is that aggregate labor demand is much more elastic than aggregate labor supply
(see e.g., Fullerton and Metcalf, 2002). These incidence assumptions are adopted in the official statistics on the
distribution of US Federal taxes (US Congressional Budget Office, 2016).

3Underlying reasons include standard union-based insider /outsider considerations (as in Lindbeck and Snower,
1986 and Blanchard and Summers, 1986), and behavioral pay-equity constraints (as in Akerlof and Yellen 1990
and Bewley 2002). See Manning (2003) for a comprehensive survey of monopsony effects and Dube et al.
(2018) for a recent empirical analysis using online employers. Our empirical findings complement growing
evidence for the role of within-firm pay equity constraints. Galuscak et al. (2012, Table 1) survey 15 European
countries (excluding Sweden) to document rigid internal pay structures. Agell and Lundborg (1995, Tables
1 and 3) document the role of internal pay equity in Swedish manufacturing firms, and Blinder and Choi
(1990) and Campbell and Kamlani (1997) do so for the United States. Card et al. (2012) document employee
dissatisfaction to information treatments about pay inequality. Breza et al. (2018) document labor supply effects
of pay inequality in an experimental setting. Dube et al. (2016) show that workers’ quits respond to within-firm
wage premia rather than market wages.



its transmission through market-level and firm-level mechanisms.

The first part of our empirical analysis focuses on the market-level tax incidence on wages
and labor costs, and the associated employment effects building upon earlier studies using
the same reform (Bennmarker, Calmfors, and Seim 2014, Skedinger 2014, and Egebark and
Kaunitz 2013, 2018) and replicating some of their findings (see below). We reject the canonical
prediction that market wages absorb the tax cut. Instead, we document a perfect pass-through to
labor costs: average wages (measured as monthly full time equivalent salaries for all workers) are
smoothly increasing in age across birth cohorts, with no discontinuity whatsoever at the age cut-
off where the payroll tax cut applies and in years after the reform is in place. Correspondingly,
we show that, after the reform, a sharp, policy-induced age discontinuity in labor costs per
worker (defined as wage earnings plus payroll taxes) emerges at the eligibility threshold age
after the reform. These wage patterns, we show, cannot be explained by on-the-job wage
rigidity or minimum wage floors, as they extend to new hires and take place throughout the
wage distribution. While previous studies have found limited pass-through of payroll taxes to
wages, our simple contrast between wages pre and post tax, provides compelling and transparent
graphical evidence for full incidence on firms[f] Considering cohort employment rates as outcomes
instead of wages, we confirm that employment rates of eligible younger workers do increase right
after the reform, by 2-3 percentage points, compared to slightly older ineligible WorkersE]

Alternative models of wage determination emphasize labor market frictions. In such models,
marginal products and marginal rates of substitution are not the sole determinants of wages.
These models rationalize the growing body of evidence in labor economics that points to the
role of individual firms in setting wages and in generating wage dispersion between similar
workers (see e.g. Card et al. 2013, 2018). For our context of a tax windfall, we are particularly
motivated by evidence of wages reflecting rents firms share with workers. The second part of
our empirical analysis therefore switches gears to how business activity and in particular wage
growth respond to the payroll tax cut in the cross-section of firms. Did the absence of sharp

differentials in market wages mask pass-through to average wages through rent sharing?

40ur finding of zero net market wage effects is consistent with the earlier results of Bennmarker, Calmfors,
and Seim (2014), Skedinger (2014), and Egebark and Kaunitz (2013, 2018), who find either zero or modest
effects of the Swedish youth payroll tax cut on net wages. In other contexts, some quasi-experimental studies
also find limited or no incidence (e.g. Kugler and Kugler 2009, and Becerra 2017 for Colombia; Saez, Matsaganis,
Tsakloglou 2012 for Greece; Bozio, Breda, and Grenet 2016, and Cahuc, Carcillo and Le Barbanchon 2016 for
France). We provide a more detailed comparison with previous work in the working paper version of our study,
Saez, Schoefer, and Seim (2017).

50ur employment results are also consistent with the earlier work by Skedinger (2014) who focuses on the
retail sector and Egebark and Kaunitz (2013, 2018) who use individual-based difference-in-differences regressions
with controls.



Our identification strategy exploits the fact that the payroll tax cut generated firm-specific
profit windfalls and cost reductions that were proportionate to a firm’s payroll share of young,
treated workers. We therefore take advantage of persistent between-firm variation in the share
of young workers just before the reform as done in previous studiesf| Grouping firms by that
measure, it turns out that firms with a moderate share of young workers are an excellent control
group for firms with a large share of young workers, as both types of firms move in parallel for a
very wide range of outcome variables in pre-reform years and share similar pre-reform attributes
(unlike firms with no or a very small share of young workers). There is a 19.8 percentage point
differential in the payroll share of treated workers between the two groups of firms we compare.
This would, at constant net wages, induce a 2.4 percent reduction in (average) labor costs (since
gross wages of the young would fall by 12.1 percent), recurring every month. We trace out
outcomes longitudinally pre and post-reform to analyze how firms use this sizable tax windfall.

We focus first on business activity to understand the overall effects of the payroll tax cut
on firm behavior. We then proceed to analyzing wages within the firm, to understand potential
rent-sharing responses that the aggregate focus on youth market wages might have concealed.

Firms with a large share of young workers grow faster after the reform (relative to firms with
a moderate share of young workers), in terms of sales, profits, capital assets, and employment.
Firm effects are larger for firms more likely to be credit constrained according to standard proxies
such as age, size measured by sales, or liquid assets as a share of total assets. The growth results
are therefore consistent with liquidity effects, whereby the payroll tax cut helps alleviate firms’
credit constraints and stimulates expansion by injecting cash. We also find positive growth
effects in less constrained firms, either because the credit constraint proxies are imperfect or
because unconstrained firms might respond to lower costs of employing young workers.

Next, we study whether firms did pass on some of the tax windfall to workers’ net wages
through rent sharing. While average payroll taxes per worker do fall in the more exposed firms,
these firms also raise average net wages, by 1.9 percent, which is close to the differential tax
windfall that the highly exposed firms received (2.4 percent). Accordingly, we find that while

firms have expanded, their level of gross wage per worker has ultimately not changed much.

6Skedinger (2014) compares youth-intensive and non youth-intensive retail sector firms and finds positive
effects on profits. Malm et al. (2016) study all sectors and find a positive effect on profits in the retail and
wholesale sector but not overall. Kaunitz and Egebark (2017) find a significant positive effect on gross investment
(but not profits) in 2007-8. Methodologically, our study provides transparent identification using pre-reform
trends and tracking yearly outcomes into 2013. We focus on a narrower set of firms to obtain better identification.
Substantively, we find effects on a much broader range of firms’ outcomes. We also study different mechanisms,
in particular the effect on wages through rent-sharing, where we also link employee-level outcomes to firm-level
shock exposure.



Did tax windfalls trigger actual wage increases, or did composition shifts push up average
wages in these growing firms? To eliminate composition bias, we merge our firm-level data
with our population data on individual workers. We now track the labor market biographies of
individual workers based on the firm they were working for just before the reform.

Our matched employer-employee analysis isolates the indirect rent sharing spillovers because
we restrict our sample to various always-ineligible age groups that never themselves directly
benefitted from the reform. Only through rent-sharing spillovers are their wages exposed to the
firm-level tax windfall. Our identification of rent sharing off within-firm worker-level variation
improves upon existing designs that rely on between-firm variation but lack micro markers for
directly vs. indirectly affected workers within the firm[]

We find that these always-ineligible individuals working in a large share young firm ex-
perience faster wage growth after the reform compared to workers initially employed by the
control-group firms. The differential wage growth effect is 2.6 percent, close to the predicted
tax windfall differential (a 2.4 percent reduction in average labor costs, gross of the rent shar-
ing response). Moreover, the wage effect is present for those workers staying with the initial
employer, consistent with rent sharing rather than an improved job ladder and mobility to
higher-paying firms. Therefore, in contrast to our initial zero effect on relative market wages of
eligible young workers, our firm-level evidence for rent sharing reveals that workers do benefit
— collectively — from the tax cut. The macro incidence might then still fall largely on (average)
net wages. Additionally, we find that low earning employees benefit relatively more (in percent-
age terms) from the tax cut than high earners. These across-the-board wage increases at the
firm level are also in line with our conjecture that within-firm pay equity concerns may have
prevented direct incidence on the market wage of young workers. These wage frictions perhaps
contributed to youth unemployment to begin with. In this context, an age-dependent employer
payroll tax rate may help offset such wage frictions. We present in appendix a model with pay
equity constraints within firms and monopsony power for firms that rationalizes our findings.

This paper is organized as follows. In Section [, we describe the institutional setting, the
payroll tax reform, and the data. In Section[[I| we present the market level effects of the payroll
tax cut on wages and employment. In Section [[II}, we present the firm level effects of the payroll
tax windfall on hiring and business activity. In Section [[V], we present the incidence effects on

wages and rent sharing within the firm. Section [V] concludes.

"For example, Van Reenen (1996) and Kline et al. (2017) find positive wage effects of patent approvals
within firms. Budd, Konings and Slaughter (2005) show that rents are shared across plants of multinational
firms. Fuest, Peich, and Siegloch (2018) also find that municipal corporate tax changes in Germany are partly
shifted to workers’ wages.



I Institutional Setting and Data

In this section, we first discuss the institutional setting of the payroll tax in Sweden and the

payroll tax cut reform. Next, we present the data we use for the analysis.

I.A  Payroll Tax Cut for Young Workers in Sweden

Swedish payroll tax. In Sweden, the entirety of the payroll tax on earnings is nominally paid
by employers and the tax is proportional to wage earnings with no exemption and no cap. The
payroll tax rate is uniform across industrial sectors and covers all employers public and private ]
The top series in the solid line in Figure (1| depicts the normal payroll tax rate from 2004 to
2017. The normal tax rate has been quite stable around 31-32 percent over this period. Payroll
taxes fund various benefits (such as pension, sickness, work injury, etc.) with some imperfect

link between the generosity of benefits and the level of taxes paid (see Skedinger, 2014).

Young workers payroll tax cuts. The second series in the dashed line in Figure [1| depicts
the preferential payroll tax rate for young workers. In 2007-9, a new center-right coalition
government implemented a payroll tax cut targeted toward young workers in two steps. The
payroll tax cut was part of the center-right coalition’s election promise in 2006 (e.g. Dagens
Nyheter, August 12, 2006). The explicit aim of this reform was to fight youth unemployment,
which had risen in previous years, and was perceived in the public debate to be excessively high.
It was enacted as a permanent tax change.

In 2007, the first step lowered the payroll tax rate by 11.1 points from 32.42 percent (main
rate in 2007) down to 21.32 percent for workers aged 19 to 25. The reform was first mentioned
in October 2006. The bill for this reform was voted by parliament on March 15, 2007, and took
effect on July 1, 2007. It started to apply for earnings paid out on or after July 1st, 2007 to all
workers turning 19 to 25 during the calendar year.

In 2009, the second step further lowered the payroll tax rate down to 15.49 percent and
increased eligibility to all workers turning 26 or less during the calendar year (instead of 19-25
in the first step). Eligible young workers tax rate was therefore 15.9 points lower than the
main rate of 31.42 percent (as of January 1st, 2009 and after). The bill for this second reform
was voted by parliament on September 25, 2008 and started to apply on January 1st, 2009
(Government Bill 2008/09:7). To be precise, in 2009, the payroll tax cut applied to all workers

8Negotiated agreements between employers and unions generate sometimes extra payroll fees on top the
standard payroll tax discussed here. Skedinger (2014) provides more details.



born in 1983 or later on the totality of their 2009 earnings; in 2010, the payroll tax cut applies
to all workers born in 1984 or later, etc.

Hence, a worker’s only determinant of eligibility for a full calendar year is year of birth (and
not actual age when the earnings are received), assessed against a rolling window of eligibility
birth years. For a given year, our analysis is always based on birth-year cohorts: age is always
defined as year of observation minus birth year — regardless of whether the person has actually
reached her birthday or not during the year. Finally the payroll tax cut did not generate any
reduction in the corresponding benefits of young workers. Hence, the payroll tax cut for the

young can be considered as a pure tax cut from the perspective of the young and their employers.

Implementation and take-up. The payroll tax is administered by employers using government-
provided software. Appendix Figure[AT|illustrates the reporting of monthly earnings and payroll
taxes by employers by showing the software for a 2013 snapshot. Every month, employers specif-
ically type in the earnings paid to employees born in the different cohort categories, and the
program displays the applicable tax rate and automatically calculates the payroll taxes due,
ensuring almost perfect, immediate take-up. Employers always know the birth year of their
employees as employees systematically provide their social security number, which includes the
birth year, when starting an employment spell. In terms of enforcement, firms additionally have
to send annual individual earnings reports (similar to US W2 forms) to the tax administration.
Therefore, the tax administration can do an ex-post reconciliation to check whether the payroll
tax paid by employers over the year matches the theoretical payroll tax based on individual
earnings reports. In case of discrepancies, the tax administration can send letters to help cor-
rect mistakes. From our conversations with the tax administration, mistakes were fairly rare.
This suggests that take-up was close to 100 percentﬂ The direct cost of the payroll tax cut
(ignoring any behavioral response) was around 0.8 percent of GDP per year, 2 percent of total

annual tax revenue in Sweden, or 8 percent of total payroll taxes, a quantitatively large tax cut.

Other contemporary reforms. The newly elected 2006 government implemented three ad-
ditional reforms in 2007 that could also affect employment: an earned income tax credit, an
extension of the maximum duration of temporary labor contracts from 1 to 2 years, and a new
hiring subsidy (in the form of temporary payroll tax cuts) for people unemployed or disabled

for at least one year. These three reforms are discussed in detail in Skedinger (2014). These

9Many work subsidy programs have low take-up (and hence possibly low impact) because of administrative
application costs for employers or stigma costs for beneficiaries. See Katz (1998) and Neumark (2013) for a
survey and detailed discussions.



reforms do not create a sharp discontinuity by age (although young workers are relatively more
likely to benefit from the first two reforms) and hence are unlikely to confound our identification
design. The temporary labor contract reform and the hiring subsidy could affect firms’ labor
demand decisions. As firms’ behavior is central to our empirical findings, we explore in detail in
appendix whether these two reforms could interact or affect our findings. Our conclusion is
that these two alternative reforms cannot explain our results because they did not affect young

workers differentially more than slightly older workers[[|

Repeal in 2015-16. The left-wing opposition parties were against this payroll tax cut from
the start. They lost the 2010 election but won the 2014 election on September 14. Therefore,
in 2015, the new center-left government abolished the payroll tax cut for young workers. The
argument was that the reform was costly and the benefits in terms of reducing youth unem-
ployment were debatable. The lower payroll tax rate for the young expired in three steps on
May 1, 2015, August 1, 2015 and June 1, 2016, as depicted in Figure[I] The bill was passed on
March 25, 2015 following a proposal put forward on October 7, 2014, just after the election.
After June 1, 2016, young workers again face the normal tax rate. Hence, the payroll tax cut
lasted 9 years (and 6.5 years in its strongest form). Since our data set ends in 2013, we cannot
yet analyze the effects of the repeal. Studying whether the effects of the repeal are symmetric to
the effects of the tax cut will be interesting (in light of compelling new evidence of asymmetric

responses to tax increases vs. decreases by Benzarti et al. 2017) and is left for future research.

Wage setting in Sweden. The Swedish labor market is to a great extent regulated and
monitored in collective bargaining agreements (CBAs). An estimated 90 percent of all wage
earners are covered by CBAs, with slightly lower figures for the private sector (Medlingsinsti-
tutet, 2015). These agreements are typically renegotiated every three years and they define the
rules for wage bargaining. Many CBAs also prescribe a fall-back wage increase, but these are
only operationalized in case the local bargaining between the employer and its employees fails
(Fredriksson and Topel, 2010). The wage concept used for CBA negotiations is the wage net
of employer payroll taxes (but before income taxes). Wages are negotiated either at the hourly
level, or the full-time equivalent monthly level.

Fredriksson and Topel (2010) categorize CBAs by the influence that local bargaining parties

0The earned income tax credit reform affects the supply side by increasing the net-of-tax earnings of low
income workers. However, we do not find any supply side response to our large payroll tax cut, even among the
self-employed who are typically the most elastic. Therefore, it seems very unlikely that supply side responses to
the earned income tax credit could explain our results.



have on wage determination. They conclude that 36 percent of all employees are covered by
agreements where wages are bilaterally bargained between employer and employee. Another 57
percent are covered by agreements in which increases in total labor costs at the firm level are
predetermined centrally, but the allocation of those increases are determined in local negotia-
tions. Therefore, quite some scope for individual-level bargaining and differentiation in wage
setting remains. Still, union bargaining quite possibly plays an important direct or indirect role
in the results we obtain. Therefore, our results might not apply in other contexts where union
bargaining is much less prevalent as in the United States.

Only 7 percent of Swedish workers have wage increases entirely set by the central agreement;
this figure includes workers bound by the minimum wages. Sweden has no legislated minimum
wage, but CBAs prescribe minimum wages that differ both across CBAs and within CBAs by
age, experience (time spent working in the industry), tenure (time spent working in the firm)
and education. In our robustness checks, we will investigate (but ultimately rule out) such

minimum wage floors as the explanation for the absence of effects on wages.

I.B Administrative Data

We use several administrative data registers at both the individual- and the firm-level, collected

by Statistics Sweden for both individuals and firms.

Worker data. The basis of our individual-level analysis is the population of all Swedish
residents (as of December 31 each year) aged 16 and above for years 1990-2013. We obtain annual
earnings and employment spells for this population using the complete matched employer-
employee records available for all years 1985-2013, with unique individual and firm identifiers.
For each spell, these data record annual wage payments and months Worked.m We collect
annual earnings for each worker from the (highest-paying) employer, the wage concept we use
to investigate the worker-level rent sharing patterns in Section [V.B]

We also add a number of outcome and demographic variables to the individual-level popu-
lation at the annual level. From the Income Tax Register, we retrieve self-employment earnings
and total wage earnings. From the Integrated Database for Labour Market Research (vari-
ous administrative records compiled by Statistics Sweden), we obtain the level of education,
unemployment history (days registered with the unemployment insurance agency as well as

unemployment insurance received), gender, year and month of birth.

U These data are used to administer the social security and income tax systems in Sweden.



We also link to this baseline population a matched employer-employee annual data set-the
Structure of Earnings Survey—that covers worker-level wages, occupational codes and hours of
work, for a very large sample of firms. The data set covers all public sector employees and around
50 percent of private sector WorkersB The information is collected during a measurement week
(in September-November) for all workers employed for at least one hour during that week. The
wage concept is the full-time equivalent monthly wage prevailing in the given month, including
all fixed wage components, piece-rate and performance pay and fringe beneﬁts.E We use this

wage concept to study the incidence of the payroll tax cut on market wages in Section E

Firm data. The starting point for the firm-level analysis is the population of firms that are
active at some point during 2003-2013. For these firms, we retrieve income statements and
balance sheet information at the annual level, collected by the Tax Agency and administered
by Statistics Sweden.E| These records must be reported by all firms, even though not all
components are relevant for tax purposes.ﬁ The unit of observation is the firm. However, in
some instances, Statistics Sweden aggregates the firm-level information from the Tax Agency
to the level of the corporate group and assigns a (weighted) average to each firm. Our baseline

analysis sample therefore focuses on firms that are not part of a corporate group.

II Market-Level Effects

In this section, we first analyze the effects of the payroll tax reform on cohort-specific wages to
determine the incidence of the payroll tax. Then we turn to the analysis of employment effects,
again by cohort. We naturally use two definitions of wage earnings. First, we define gross wage
earnings (sometimes abbreviated to gross wages) as wage earnings plus the employer payroll tax.

Gross wage earnings are the total labor cost that employers pay for a given worker, including

12The sample is a stratified random sample of firms, with larger weights on larger firms. All firms with more
than 500 employees are included. Our wage results are robust to reweighting the wage sample to match the
industry- and the firm-size distribution of the total population of employees.

13Fringe benefits are taxable and therefore recorded by the employer.

4These results are robust to instead considering the tax-based earnings measure instead.

15For some firms, the financial year is not the same as the calendar year. Statistics Sweden adjusts the income
and balance sheet information for these firms to match the calendar year. To be precise, for a firm with financial
year June-May, calendar year t’s values are 5/12 of financial year ¢t — 1’s values and 7/12 of year t.

16Using the raw files from the Tax Agency, Statistics Sweden verifies basic accounting identities and if they
do not hold, Statistics Sweden either imputes values (for small businesses), collects the annual reports, or
approaches the firms with surveys. In our baseline analysis sample (described in detail in Section , 1.33
percent of observations are corrected using one of those methods and our results are robust to excluding these
corrected records.

10



taxable fringe beneﬁtsE] Second, we define net wage earnings (sometimes abbreviated to net
wages, or even just wages) as wage earnings net of employer payroll tax. It is the concept used
for computing payroll taxes and is also the standard reference for compensation negotiations
and contracts. There are no employee-level payroll taxes in Sweden, but there is an income tax
assessed on net wage earnings (as well as on additional sources of income) with withholding at

source, so that the worker’s take-home paycheck is typically less than net wage earnings.

II.LA  Standard Competitive Model

In this standard competitive spot market model, where the wage is determined such as labor
supply equals labor demand, treated workers slightly below the age cut-off are naturally almost
perfect substitutes for control workers slightly above the age cut-off. Suppose we start from
a pre-reform equilibrium where these two groups are paid the same wage (and the same labor
costs as payroll taxes are equal across age groups). When the payroll tax cut is introduced, the
treated workers become cheaper to employers. Hence, employers hire more treated workers (and
lay off control workers). With upward sloping labor supply, these employment effects bid up
the wage of treated workers until the labor costs of the two groups are again equalized. Hence,
in the new equilibrium, there cannot be a discontinuity in labor costs at the age threshold, but
there is a discontinuity in wages equal to the payroll tax differential between the two groups.
The tax differential falls entirely on treated workers’ wages (relative to control workers’ wages).

Obviously, this benchmark is a vast simplification of how the labor market works in practice.
There are frictions and costs in recruiting, training, and laying off workers that make the labor
demand less than infinitely elastic (although similar results would still hold). There might be
wage rigidities, either institutional or norm based, preventing employers from differentiating
wages based on age, or adjusting wages as workers age out of the payroll tax cut. We will

discuss all these elements in more detail after we examine the empirical evidence.

II.B Effects on Wages and Labor Costs

To test the implications of the standard model, we evaluate whether net wages vs. gross wages
are discontinuous by age around the eligibility threshold after the reform. By definition, both
wage concepts cannot be continuous after the reform, so looking at both earnings concepts is
a powerful and transparent way to tease out where the incidence falls. If gross wages paid by

firms remain continuous, the incidence is entirely on workers’ net wages. If net wages remain

1"Non taxable fringe benefits are very small in Sweden.
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continuous, then firms experience full pass-through into the relative labor costs of young workers.

Data. Our data source is the Structure of Earnings Survey; the sample is therefore all em-
ployees across all sectors for the month of September (or October-November) for each year
(see Section for more details) | The wage is defined as the full-time equivalent contracted
monthly wage, measured in September-November, CPI-deflated and converted to US dollars (8.9
SEK/USD as of 4/18/2017). We use this measure to abstract from effects on hours Worked.lﬂ

Figure 2| depicts net wages (in Panel (a)) and gross wages (in Panel (b)), averaged by age for
different time periods. We consider the following periods: 2002-4 and 2005-6 are the pre-reform
periods; 2007-8 is the period affected by the first step of the reform (up to age 25)@ 2009-11
and 2012-3 are the periods affected by the second step of the reform (up to age 26). The two
dashed vertical lines depict the age thresholds under which the payroll tax cuts apply in 2007-8
and 2009-14 respectively. Recall that age denotes end-of-calendar-year age, which determines

eligibility for the full calendar year.

Net wages. Panel (a) in Figure |2 shows that net wages are smoothly increasing with age
and across years before the reform. Importantly, net wages do not exhibit any discontinuity
whatsoever at the age cut-off where the payroll tax cut applies, neither before nor after the
reform@ In other words, wages of treated young workers do not adjust at all in response to the
reform (relative to slightly older, ineligible workers). Note that even in 2012-3, there does not

appear to be any incidence on net wages, even in the medium-term, 5-6 years after the reform.

Gross wages. Panel (b) in Figure [2 visualizes the corresponding effects on gross wages (labor
costs), which consist of net wages plus the age-specific payroll tax rate in the given year. Before
the reform, labor costs evolve smoothly across the eligibility thresholds. After the reform, there
emerges a sharp, immediate discontinuity in average gross wages at the age threshold of the tax
cut. This directly implies that the reform lowered relative labor cost of younger workers one to

one, in the short as well as the medium run, even 5-6 years into the reform.

18 All of our wage results are robust to sample restrictions to only private sector workers or including both
private and public sector workers. We therefore show results including all sectors.

9All of our wage results are robust to instead considering monthly earnings from the tax records.

20The reform started applying in July 1st, 2007 so that it fully applies in September-November 2007.

21The wage is increasing in age reflecting standard age, experience and tenure effects on wages. Our graphical
finding of the smoothness of the wage profile during the reform years replicates the findings of Egebark and
Kaunitz (2018), who present a similar graph (their Figure 4) of wages by age using only years 2006, 2008, 2011
and focusing exclusively on net wages.
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Hence, the two panels combined show very clearly that the payroll tax cut has no effect on
net-of-payroll tax wages of young treated workers relative to slightly older untreated workers.
The incidence is entirely on firms’ labor costs. This finding of full incidence on firms goes starkly
against the prediction of the standard model discussed above, which predicts no discontinuity in
gross wages but a discontinuity in net wages. To our knowledge, the net and gross wage graphs
combined with the sharp tax rate discontinuity among comparable workers are the simplest and
most transparent evidence to date that employer payroll taxes do not get shifted to employees
as predicted by the standard theory[?] For this clean inference, the crucial features of the reform
we study are that it was long-lasting, large, salient, applied to all young workers (not just new
hires), had full, automatic take-up, and generated a sharp prediction since workers are nearly

perfect substitutes around the age cutoff.

Regression results. Table [1] displays regression results on the incidence of the payroll tax,
based solely on the aggregate cohort-year time series as depicted in the figures. We use the

following basic difference-in-differences (DD) specification to estimate the treatment effect (vy):
Wat = Qg + ﬁt + v 1(@ S aeligible) : 1(t 2 treform) + Eaty (1)

where a = 20, ..,32 denotes 13 age categories, ¢t denotes the 5 time periods (2002-4, 2005-6,
2007-8, 2009-11, 2012-13), wy, is the gross or net average wage outcome for age a and period ¢,
1(a < Geligible) is a dummy for age below the eligibility cut-off, and 1(¢ > tieform) is @ post-reform
dummy. €4 is the error term. < is the coefficient of interest on the interaction age eligibility
and post-reform; it denotes the treatment effect of the reform. Wages are again expressed in
real US dollars and form the unit of the coefficients.

Panel A provides the estimates corresponding to Figure . In column (1), we focus on short-
run effects (2007-2008 vs. pre-reform) so that we use the three periods (2002-4, 2005-6, 2007-8),
Aeligible = 25 and treform = 2007. Hence, the regression is based on 39 observations (13 ages
20-32 times 3 periods) and we report conventional OLS standard errorsf?| These OLS standard
errors based on aggregate data are likely larger—and hence more conservative—than standard

errors coming out of a micro-data based regression with clustering at the agexperiod level (or

22Gaez, Matsaganis, and Tsaklogou (2012) also find that employers bear the employer portion of payroll taxes
using a cohort based payroll tax reform in Greece. Bozio, Breda, and Grenet (2017) also find employer payroll
tax changes in France are borne by employers. But in both cases, the evidence is not as simple and compelling,
as the tax differential in Greece or France applies only above an earnings threshold while it applies to the totality
of earnings in the Swedish case we study here. Other payroll tax studies typically focus solely on net wages.

Z3Standard errors robust for heteroskedasticity are very close to our reported OLS standard errors, and sig-
nificance levels are not affected (results not reported).
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any finer clustering). In column (2), we focus on medium-run effects using instead four periods
(2002-4, 2005-6, 2009-11, 2012-13) and hence excluding the period 2007-08 when the reform is
not fully phased in. In this case, Geligible = 26 and tyeform = 2009.

Consistent with the graphs, we find large effects on gross wages and very small effects
on net Wages.@ Tax incidence can be measured as the fraction of the payroll tax cut that
benefits the employer, which we call the pass-through to firms. It is computed as the gross
wage-coefficient divided by the gross-wage coefficient net of the net-wage coefficient. Standard
errors are computed using the delta-method. We find a pass-through of 100 percent in both
the short and long runﬁ We show in Appendix Figure that the discontinuity in net wages
is fully present when zooming in on wages by monthly cohorts instead of quarterly cohorts as
in Figure 2] Corresponding estimates based on such monthly cohorts are provided in Table [I]
Panel B, and are even closer to 100 percent pass-through to employers than our annual based

estimates.

Implicit contracts. Wages could be rigid due to implicit contracts, whereby the firm promises
a set of wage increases over time contingent on various outcomes. Such contracts may be
incomplete and hence not contingent on possible payroll tax reforms, explaining why firms do
not adjust wages in response to the payroll tax cut. To test this, the bottom panel of Appendix
Figure [A4] shows the average wage for new hires. New hires are defined as having a new firm
identifier (again for the month of September) as the main employer relative to the previous
year. It includes both job-to-job transitions as well as new hires among previously nonemployed
individuals. These new hires are not affected by implicit wage contracts by definition. Yet, even
for this subsample, we do not see any discontinuity arising after the reform. The corresponding
regression estimates are reported in Table [T Panel D. They show complete pass-through to
firms in both the short- and the medium-run, as high as in the overall sample. This implies
that standard implicit contracts cannot explain our findings either.

More generally, in Appendix Figure we show that the absence of wage incidence on
workers applies equally in high vs. low turnover industries. Therefore, the absence of tax

incidence on wages cannot be explained by the concern that all young hires will age out of the

24The effect on net wages is actually significantly negative but quantitatively small in the medium run (column
(2) in Panel A). Even though Figure [2f(a) does not show visible effects, small differences in age trends across
years could be the source of the significant effect in the regression coefficient.

25 Egebark and Kaunitz (2018), using individual-level DD regressions with controls, find small positive effects
on wages in the order of 1-2 percent and often statistically significant. Their results would be consistent with
a modest pass-through to workers of around 10 percent of the tax cut. Our simpler graphical analysis shows
no wage effects at all. We have also checked that our results are robust to introducing individual controls for
gender, education, and immigration status at the individual level.
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payroll tax eligibility on the job and that long-term jobs would mask tax incidence.

Minimum wage constraints. Another explanation for full pass-through to firms is that
wages are rigid due to minimum wages. In Sweden, the minimum wage varies by industry, occu-
pation, and sometimes age (see Sectionfor more details)@ In the standard competitive model,
if young workers’ prevailing net wages are constrained by the minimum wage (i.e. equilibrium
wage for young workers is lower absent the minimum wage, and labor supply is rationed), then
the payroll tax cut simply reduces labor costs. But as long as the post-reform net wages remain
above the equilibrium wage, the incidence of the payroll tax cut would still fall fully on firms.
We test this possible explanation by repeating the wage analysis for the top 20 percent of
the wage distribution conditional on age and year. This group is unlikely to be affected by the
minimum wage floors. The corresponding regression based estimates are reported in Table [1]
Panel C. They show a pass-through to firms of 91 percent in the short-run and 97 percent in
the medium-run (Appendix Figure (top panel) provides the supporting graphical evidence).
Therefore, we do not see any significant incidence on net wages even in this subsample. This

implies that binding minimum wages cannot explain our findings.

Wage distributions. To provide a nonparametric view of incidence across the wage distribu-
tion as well as to further explore whether pass-through to firms could be explained by rigidities
or wage floors, we next look at the net-of-payroll tax wage densities in Figure [3| The figure
depicts the monthly wage earnings densities for young workers (aged 22-24) affected by the
payroll tax cut and slightly older workers (aged 27-29) not affected by the payroll tax cut pre-
reform (pooling years 2002-2006) and post-reform (pooling years 2009-2013). In each period,
both treatment and control group wages are deflated by a common index factor for each year
based on the mean annual wage for the control group (ages 27-29).

Figure [3| shows that the post-reform wage densities of the young treated workers lie on top
of the pre-reform densities of that age group. Hence the absence of pass-through to workers is
pervasive throughout the wage distribution, rather than just for the mean wages and the top
quintile. Importantly, the net wage densities do not change from pre-reform to post-reform for
the slightly older control group either, which validates our empirical strategy’|

Finally, the density graph also implies that the incidence results cannot be due to minimum

26However, a close examination of these minimum wages shows that no age specific provisions targeting workers
eligible for the payroll tax cut were made after the reform takes place.

27Correspondingly, the gross wage density is shifted uniformly from pre-reform to post-reform for young treated
workers. We depict this in Appendix Figure @}
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wage floors. To formally assess the impact of minimum wages on the estimated incidence, we
retrieve digitized information on minimum wage floors for blue-collar workers during 2009-2013
at the level of the collective bargaining agreement and yearEg] Using industry and occupation
codes, we match the wage floors to individual workers. Based on the workers in ages 22-24
with recorded minimum wages, we compute the 20th and 80th percentiles of minimum wages
in 2009-2013 (as there are many minimum wages in Sweden based on industry, occupation,
and tenure, see Section [I| for details). The figure depicts the location of those reference wages
as vertical lines and even the wage density substantially above the minimum wages for young
workers is unaffected by the reform. This graph also shows that the vast majority of young

workers are paid above the minimum wage.

Summary. Our findings are not the mechanical consequence of minimum wages, implicit labor
contracts, or downwardly rigid wages on the job. They may reflect pay equity considerations
within firms — perhaps mediated through union wage bargaining. These considerations manifest
themselves as a form of wage rigidity preventing employers from cross-sectionally discriminating
pay by age among similar workers, perhaps within firms. Indeed several studies have shown
that workers respond to within firm pay equity considerations (e.g., Card et al. 2012 or Dube,
Giuliano and Leonard 2016) or that unions care about equity in pay raises (e.g., Pencavel
1991). Therefore, firms may not be able to pass a large fraction of the tax cut to eligible young
employees while not increasing pay as well for their slightly older employees. Our evidence on
firm-level rent sharing in Section is consistent with such a phenomenon. In any case, our
findings starkly contradict the standard model, which would predict 100 percent payroll tax
incidence on workers at the age discontinuity. As employment is the channel through which

incidence is passed on to workers in the standard model, we next turn to employments effects.

II.C Effects on Employment

Overall employment effects. Our wage results imply that young eligible workers are cheaper
to employers than slightly older, ineligible workers. In the