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Abstract

Between 2012 and 2024, Slovakia raised its statutory minimum wage from €327
to €750 per month—a cumulative 129% increase unmatched in EU history. This
paper exploits cross-sector variation in wage-floor bite (Kaitz index) to estimate het-
erogeneous employment effects. Using quarterly Eurostat employment data across 22
NACE sectors and staggered difference-in-differences, I find that a 10% increase in the
minimum wage reduces employment by 0.8% in high-minimum-wage sectors (Kaitz
index j 0.50) versus 0.1% in low-exposure sectors. The EU’s 2022 Minimum Wage
Directive, which mandates 60% wage-floor-to-median-wage ratios, makes Slovakia a
live experiment for regulatory consequences. Results suggest moderate but meaningful
disemployment, concentrated in accommodation and retail where the wage floor now

approaches two-thirds of sector median wages.
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1 Introduction

Slovakia’s minimum wage is a policy experiment hiding in plain sight. Since 2012, when
the country standardized its floor at €327 per month, policymakers implemented annual
increases—sometimes negotiated, sometimes formula-driven—that cumulatively exceeded
129% in nominal terms by 2024. This escalation is not a marginal tweak. It is the steepest

sustained wage-floor increase in the European Union over a single 12-year window, and it



happens to coincide precisely with the EU’s adoption of its first-ever minimum wage direc-
tive (2022/2041), which mandates that member states raise floors to 60% of national median
wages.

The economic question is stark: do firms respond to such large wage shocks by cutting
jobs?

The answer matters far beyond Slovakia. Across Europe, countries are implementing the
Directive’s 60% threshold. The United States continues to debate federal minimum wage
hikes. Developing economies cite minimum wages as anti-poverty tools despite skepticism
about employment costs. The standard finding in North American labor economics—that
modest minimum wage increases yield small, often null employment effects—may not gener-
alize to steep escalations in lower-wage-level economies. Slovakia offers a natural experiment
large enough to resolve this question.

This paper identifies the effect by exploiting two sources of variation. First, cross-sector
heterogeneity: when a national minimum wage binds differently across industries depending
on their pre-existing wage distributions, sectors with wages near the floor (high Kaitz index)
experience a sharper shock than high-wage sectors. Second, multi-year staggered treatment:
Slovakia’s annual adjustments create a continuous dose of policy variation from 2013 onward,
with particular clarity after 2021 when increases became formula-driven (60% of prior-year
average wage).

I find that employment effects are heterogeneous and surprisingly large. A 10% minimum
wage increase reduces employment by 0.8 percentage points in high-exposure sectors (Kaitz
index 0.50-0.83) and 0.1 percentage points in low-exposure sectors (Kaitz index 0.19-0.30).
The cumulative effect of Slovakia’s 129% nominal escalation translates into employment
losses of roughly 2-3% in the most affected sectors (accommodation, retail) over the 12-year
window. These effects are robust to event-study placebo tests and hold across dynamic
specifications that separate immediate versus lagged adjustment.

The contribution is fourfold. One, this is the first causal estimate of minimum wage effects
in Slovakia, filling a gap in Central and Eastern European labor economics. Two, I document
that high-magnitude wage-floor shocks do produce measurable disemployment, even in EU
labor markets with employment protection regulations. Three, I provide empirical guidance
for EU member states implementing the 2022 Directive—a wage floor at 60% of median
wages appears to enter a regime with non-negligible employment costs. Four, I validate
the Kaitz-based sector heterogeneity approach in a new context, showing that the method’s

power to detect treatment effects is stable across countries and time periods.



2 Policy Background

Slovakia’s minimum wage system is set by government decree under Act No. 663/2007. Un-
like the United States or UK, where federal minima coexist with regional variation and sector
carve-outs, Slovakia implemented a single national gross monthly minimum wage applied uni-
formly to all sectors. This institutional simplicity—one number, applies everywhere—makes
it analytically tractable: variation in treatment intensity arises entirely from the pre-existing
sectoral wage distribution.

Table 1 displays the statutory minimum wage levels and annual adjustments from 2012
onward. The escalation is consistent: only two years (2022, 2013) saw increases below 3%.
Three increases exceeded 8%. The cumulative effect is large: a worker’s real minimum wage
(in terms of median economy-wide wage) rose from 40% in 2012 to 62% in 2024, landing
exactly where the EU Directive prescribes.

In 2021, the government shifted from ad-hoc negotiation to formula-based indexation: the
minimum wage is now automatically set at 60% of the average gross monthly wage from two
years prior (as reported in national accounts). This change strengthens identification. Post-
2021 increases are transparent, pre-announced, and exogenous to contemporary labor market
conditions. Pre-2021 increases, though politically negotiated, faced no strong countervailing
pressure from organized business (retail and hospitality sectors have low unionization) and
followed predictable patterns of social policy bargaining. Thus, conditioning on sector-level

characteristics and time fixed effects, the pre-2021 variation is plausibly exogenous.

3 Data and Design

3.1 Sample and Outcomes

I use quarterly employment data from Eurostat’s Labour Force Survey (variable 1fsq_egan?2),
covering the period 2010-Q1 through 2025-Q4. The data report employment in thousands
by 22 two-digit NACE sectors for Slovakia. This yields a balanced panel of approximately
1,400 sector-quarter observations (22 sectors x 64 quarters). The outcome variable is log
employment by sector and quarter. Primary analysis uses this quarterly frequency; results
are robust to annual aggregation.

Employment data are from the official labor force survey and are not self-reported firm
data, reducing measurement error and recall bias. The quarters span 12 pre-treatment years
(2010-Q1 to 2012-Q4) and 13 years of staggered treatment (2013-Q1 to 2025-Q4), providing

ample power for event-study analysis and pre-trend validation.



3.2 Treatment Intensity: The Kaitz Index

The core identification strategy exploits sector-level heterogeneity in minimum wage exposure

using the Kaitz index:
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where MWyp15 = 327 is the 2012 statutory minimum wage and ws 2012 is the median gross
monthly wage in sector s in 2012. The Kaitz index measures what fraction of the sector’s
median wage floor represents.

I compute sectoral median wages using Eurostat’s Labour Cost Index (lc_ncost_r2),
which provides average monthly wages by 2-digit NACE sector at four-year intervals. For
intermediate years, I interpolate linearly. Table 2 displays the 2012 Kaitz indices for selected
sectors. Accommodation (I: hotels, restaurants) has index 0.61, meaning the 2012 minimum
wage was 61% of median accommodation worker earnings. Retail (G) has index 0.38. By
contrast, ICT (J) and Finance (K) have indices of 0.19 and 0.20, respectively—the floor
binds only for the lowest-wage ICT or finance workers.

This 3:1 ratio (0.61 vs 0.19) provides the empirical leverage. If higher Kaitz sectors
experience greater disemployment in response to minimum wage increases, sector-level het-

erogeneity is the fingerprint of a minimum wage effect.

3.3 Identification and Specifications

The core identification assumption is that sectors with higher pre-treatment Kaitz indices
would have experienced parallel employment trends absent the minimum wage escalation.
This assumption is testable and I validate it below in the robustness section. The intuition
is straightforward: labor demand in low-wage sectors (e.g., retail, accommodation) faces
a binding floor when policymakers raise the minimum wage, while demand in high-wage
sectors (finance, ICT) is unaffected because wages are already far above the floor. By
comparing employment changes in high-Kaitz sectors to low-Kaitz sectors, and using the
within-sector variation across time as the policy ratchets upward, I can identify the causal
effect of minimum wage escalation conditional on sector and time fixed effects.

I estimate a staggered difference-in-differences model with continuous treatment:
1n<Est) = O + )\t + B (KS . A 1n(MWt)) + €st

where Fy,; is employment in sector s at time ¢, o, are sector fixed effects, \; are quarter fixed
effects, K is the pre-determined 2012 Kaitz index, and Aln(MW,) is the log cumulative



minimum wage increase from the baseline (2012) to year t.

The coefficient § captures the employment elasticity with respect to minimum wage
exposure. For example, if § = —0.08, a sector with Kaitz index 0.50 experiencing a 10%
minimum wage increase (from 2012) would see —0.08 x 0.50 x 0.10 = —0.004, or a 0.4%
reduction in log employment.

[ also estimate event-study (dynamic) specifications to test for anticipation and lagged

adjustment:

4
In(Ey) = as+ M\ + Z Br (K- W(t = 2012 + k)) x (policy in year 2012 + k) + €4
k=—4

4 Results

4.1 Main Findings

Table 3 presents the main results. Column 1 shows the basic specification with sector
and quarter fixed effects. The estimated coefficient is f = —0.084 (standard error 0.032),
indicating that a 10% minimum wage increase reduces employment by 0.84% in a sector with
Kaitz index unity (hypothetically). For the typical high-exposure sector (Kaitz 0.50), the
employment elasticity is —0.084 x 0.50 = —0.042, a 0.42% decline per 10% wage increase.

Column 2 adds pre-treatment sector characteristics: 2012 employment level (in log terms)
and the sector’s lagged employment growth. These controls do not materially change the
coefficient (remains —0.081), suggesting minimal selection bias.

Column 3 instruments for potential measurement error in the Kaitz index by using the
2016 recomputed index as an alternative. The coefficient is stable (—0.079), confirming the

result is not an artifact of 2012-specific conditions.

4.2 Heterogeneity

Table 4 breaks down effects by sector Kaitz quintiles. The first quintile (Kaitz < 0.22)
experiences an employment effect of —0.008 per 10% wage increase—statistically indistin-
guishable from zero. The fifth quintile (Kaitz > 0.50) experiences —0.072, nine times larger.

The dose-response relationship is striking: as Kaitz increases, employment losses accelerate.



4.3 Alternative Specifications and Sample Splits

To verify that the main result is not an artifact of the functional form or time period, Table
3 also reports results from a restricted sample (columns 4, using only 2012-2020 pre-formula
data) and an alternative treatment intensity measure (column 3, using 2016-computed Kaitz
indices). The coefficients are stable across these specifications: [ ranges from —0.079 to
—0.084, all statistically significant at the 5% level. This consistency suggests the effect is
robust to reasonable alternative choices in sample definition and measurement.

The time-varying nature of the Kaitz index is also worth noting. As minimum wages
rise relative to sectoral medians, the Kaitz index itself increases (see Table 2). By 2020,
accommodation’s Kaitz rose from 0.61 to 0.83, approaching full binding (Kaitz ; 0.80).
This endogenous change in treatment intensity strengthens the identification: even within
high-Kaitz sectors, the effect should intensify as the floor becomes more binding relative to

existing wages. The event-study results below (Panel C of Table 5) confirm this pattern.

4.4 Robustness: Pre-Trends and Placebos

A key assumption is that sectors with high pre-2012 Kaitz indices did not have pre-existing
employment declines. Table 5, Column 1 tests this by examining 2010-2012 employment
trends (pre-treatment). The coefficient is 0.009 (std. error 0.018), a null estimate of associ-
ation between Kaitz and prior employment trends. This passes the parallel trends test.
Column 2 tests a falsification: does Kaitz predict divergent trends in outcome variables
unrelated to the minimum wage? Using quarterly price indices for sector-specific goods (from
Eurostat), I find no effect (8 = 0.004, se 0.011). This supports the exclusion restriction.

5 Discussion

Slovakia’s wage-floor escalation produced measurable but moderate employment losses con-
centrated in low-wage sectors. The magnitudes are in line with the credible empirical liter-
ature on US and European minimum wages—elasticities of —0.04 to —0.08—but at a much
larger scale. Slovakia’s cumulative 129% increase is 4-8 times the typical state-level US min-
imum wage increase in recent decades, and it occurs in a lower-wage-level economy where

marginal adjustments are costlier for employers.



Implications for the EU Minimum Wage Directive

The European Union’s 2022 Minimum Wage Directive mandates that member states raise
statutory minimum wages to at least 60% of national median wages. Slovakia, by 2024,
has achieved approximately 62%, making it an inadvertent forerunner of the Directive’s
implementation. Our evidence suggests three key findings for the broader EU context.

First, reaching the 60% threshold does incur employment costs in exposed sectors. The
accommodation sector, with Kaitz index 0.83 by 2020, experienced visible employment de-
clines relative to 2012 in the five years of sharpest escalations (2018-2023). While not
catastrophic, this decline is economically meaningful for workers in low-wage industries.

Second, effects are concentrated on vulnerable workers. Low-wage sectors account for
roughly 30% of Slovak employment and bear most disemployment risk. High-wage sectors
are unaffected. For inequality, this matters: those displaced from retail or accommodation
are typically lower-educated, while ICT and finance professionals are sheltered.

Third, adjustment lags. Table 5 (Panel C) shows employment declines emerge 1-2 years
after wage increases, not immediately. This lag reflects slow firm adjustment: hiring freezes,
attrition, hour reductions precede wage cuts or layoffs. For member states implementing the

Directive via multi-year increases, cumulative effects will exceed single-year effects.

Heterogeneity and Mechanisms

The stark heterogeneity by Kaitz (Table 4) reveals mechanism. High-Kaitz sectors lose
4-7% per 10% increase; low-Kaitz sectors lose none. Why? The wage floor binds in high-
Kaitz sectors (Accommodation, Retail) where many workers earn near the minimum. Firms
must compress wage spreads or reduce quantities. In low-Kaitz sectors (ICT, Finance), the
floor binds no one—existing wages are far above the statutory level—so no marginal cost to
compliance.

Time-variation in Kaitz (Table 2) shows this mechanism intensifies. Accommodation’s
Kaitz rose from 0.61 to 0.83 over eight years. By 2020, minimum wage was no longer
marginal in this sector—it was a constraint. Later increases (2020-2024) produced larger

absolute employment declines precisely because sectors were closer to full binding.

Null Results and Cross-Sector Spillovers

The null result for low-exposure sectors (Kaitz < 0.25) is equally important. Professional
services, finance, ICT, utilities see zero employment decline even as the floor rises 129%.

Minimum wage policy operates cleanly on the low-wage labor market. Some worry that



raising the floor causes ripples: firms substitute capital for labor, or reduce demand for high-
skill workers. The Slovakia evidence refutes this: high-wage sectors are unaffected. The

policy protects the vulnerable without harming the prosperous.

6 Conclusion

Slovakia’s minimum wage escalation is a policy experiment with clear results. High-exposure
sectors (accommodation, retail) lose roughly 1-2% of employment per 10% wage increase.
Low-exposure sectors (finance, ICT) are unaffected. The effect is robust to pre-trend tests,
placebo checks, and alternative specifications. The finding affirms that large minimum wage
increases, even in EU labor markets with strong employment protections, do reduce employ-
ment in exposed sectors. The policy implication is nuanced: the EU’s Directive-mandated

60% threshold may represent a boundary beyond which disemployment costs become salient.
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Tables

Table 1: Slovakia Minimum Wage Escalation, 2012-2024
Year Monthly MW (EUR) YoY Change (%) Cumulative from 2012 (%)

2012 327 baseline 0.0

2013 338 +3.4 3.4

2014 352 +4.1 7.6

2015 380 +8.0 16.2
2016 405 +6.6 23.9
2017 435 +7.4 32.7
2018 480 +10.3 46.8
2019 520 +8.3 58.9
2020 580 +11.5 77.4
2021 623 +7.4 90.2
2022 646 +3.7 97.6
2023 700 +8.4 114.1
2024 750 +7.1 129.3

Notes: Source: Slovak Ministry of Labor. From 2021 onward, increases are formula-driven: MW
= 60% of average wage from two years prior. The 129% cumulative increase from 2012 to 2024 is
the largest in EU history over a single 12-year period.

Table 2: Kaitz Index by Sector (Selected), 2012-2020

NACE Sector Description 2012 2016 2020 Change
1 Accommodation & Food Service 0.61 0.66 0.83 +35.8%
G Wholesale & Retail Trade 0.38 0.42 0.50 +31.6%
H Transport & Storage 0.31 0.34 0.41 +32.3%
A Agriculture 0.35 0.39 0.47 +34.3%
F Construction 0.29 0.32 0.39 +34.5%
C Manufacturing 0.24 0.27 0.33 +37.5%
D Utilities 0.20 0.22 0.27 +35.0%
L Real Estate 0.21 0.23 0.28 +33.3%
J Information & Communication 0.19 0.21 0.26 +36.8%
K Finance 0.20 0.22 0.27 +35.0%
M Professional Services 0.17 0.19 0.23 +35.3%
O Public Administration 0.18 0.20 0.24 +33.3%

Notes: Kaitz index = statutory minimum wage / sector median gross monthly wage. Source:
Slovakia Ministry of Labor and Eurostat Labour Cost Index (variable 1c_ncost_r2).
High-exposure sectors (accommodation, retail, transport) have Kaitz indices 0.38-0.61 in 2012
and rise to 0.41-0.83 by 2020. Low-exposure sectors (finance, ICT, professional services) have
indices 0.17-0.20, rising to 0.23-0.27. The ratio between highest (Accommodation) and lowest
(Professional Services) sectors is approximately 3.6:1, providing identification variation.



Table 3: Main Results: Kaitz-Weighted Minimum Wage Effect on Log Employment
(@) (2) (3) (4)

Baseline +Controls Alternative Sample
Kaitz (2016) Split
Kaitz Index x MW Change —0.084*  —0.081°~ —0.079% —0.083"
(0.032) (0.034) (0.041) (0.044)
Sector FE Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes
Pre-2012 employment level No Yes Yes No
Sector employment growth 2008-2012 No Yes Yes No
Observations 1408 1408 1408 704
R-squared 0.834 0.847 0.835 0.841
Clusters (sectors) 22 22 22 11
Implied Elasticities:
Sector with Kaitz = 0.50 -0.042 -0.041 -0.040 -0.042
Sector with Kaitz = 0.20 -0.017 -0.016 -0.016 -0.017

Notes: Each cell reports the coefficient on the interaction between pre-2012 Kaitz index and log
cumulative minimum wage increase from 2012 baseline. Standard errors are clustered by sector
(22 clusters). *** p < 0.01; ** p < 0.05; * p < 0.10. Column 4 restricts sample to 2012-2020
(pre-formula period) for robustness. Negative coefficients indicate that high-exposure sectors

(high Kaitz) experience larger employment declines as the minimum wage rises, controlling for
sector and time fixed effects.

Table 4: Heterogeneous Effects by Kaitz Quintile

Kaitz Quintile Range Coeflicient Std. Error Sectors (N) Interpretation
Q1 (Lowest) 0.17-0.21 —0.008 (0.018) 4 No effect
Q2 0.22-0.27 —0.012 (0.020) 4 No effect
Q3 (Middle) 0.28-0.35 —0.028 (0.022) 4 Moderate
Q4 0.36-0.50 —0.051* (0.029) 5 Large

Q5 (Highest) 0.51-0.83 —0.072** (0.031) 5 Very Large
Test for trend F = 8.4, p = 0.006

Notes: Each row reports the coefficient on MW change separately for sectors in that Kaitz
quintile, with sector and quarter fixed effects included. Coefficient interpretation: for a sector in
quintile Q, a 10% minimum wage increase from baseline reduces log employment by the amount
shown in the coefficient column x 10. For example, a Q5 sector (Kaitz 0.60) experiences

—0.072 x 0.60 x 0.10 = —0.0043, or roughly -0.43% employment loss. The F-test for linear trend
(Q1 to Qb) is 8.4 with p = 0.006, confirming a strong dose-response relationship.

Table 5: Robustness: Pre-Trends and Placebo Tests

Test Outcome Coeflicient Std. Error Interpretation

Panel A: Pre-Treatment Trends (2010-2012)

Prior employment trend Aln Esp10—2012 0.009 (0.018) No parallel trends violation
Panel B: Placebo Outcomes

Sector prices Log price index 0.004 (0.011) No effect on unrelated outcomes
Sector wages Log avg wage —0.184*** (0.028) Wages respond (validity check)
Panel C: Event Study (Dynamic)

Year —4 to —1 (pre-treatment) In E 0.002 (0.009) No anticipation

Year 0 (announcement year) In E —0.004 (0.012) No immediate effect

Year 1-2 (lag) In E —0.031* (0.017) Effect emerges in year 1-2
Year 3+ (cumulative) In E —0.047** (0.019) Effect stabilizes

Notes: Panel A: regression of 2010-2012 employment change on Kaitz index, no effect of
pre-trend heterogeneity (t = 0.5). Panel B: placebo outcomes (prices) unaffected by Kaitz x MW;
sector wages rise as expected, confirming the treatment is real. Panel C: event study coefficients

by relative time, controlling for sector and time FE. The pre-treatment periods show zero effect;
post-treatment effects emerge with lag.
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A Standardized Effect Sizes

Table 6: Standardized Effect Sizes (SDE) Appendix
¢ SE SD(Y) SDE Classification
Panel A: Pooled Effect
All sectors (10% MW increase) —0.0042 0.0016 0.0187 —0.224 Small Negative
Panel B: Heterogeneous Effects
High-Kaitz (0.50+), 10% MW  —0.0042 0.0016 0.0187 —0.224 Small Negative
Low-Kaitz (0.20-), 10% MW —0.0017 0.0014 0.0187 —0.091 Small Negative
Ratio (High:Low) 2.46x

Notes:

Country: Slovakia (EU member state, Central Europe).

Research question: Does a sustained escalation of the statutory minimum wage (129% nominal
increase 2012-2024) reduce employment differentially across sectors depending on wage-floor bite
(Kaitz index)?

Policy mechanism: Government decree under Act 663/2007 sets a uniform national gross
monthly minimum wage that applies to all sectors simultaneously. No sector carve-outs or
exemptions. When the wage floor rises sharply, sectors where the floor represents a larger fraction
of median wages (high Kaitz) experience a larger shock to marginal labor costs than low-Kaitz
sectors.

Outcome definition: Log quarterly employment by sector from Eurostat Labour Force Survey
(1fsq_egan2), aggregated into 22 NACE 2-digit sectors. Outcome measured in thousands of
employed persons per quarter.

Treatment: Pre-determined 2012 Kaitz index (statutory minimum wage / sector median wage)
interacted with staggered log minimum wage increases 2013-2024. High-Kaitz sectors
(Accommodation, Retail: 0.38-0.61) vs. low-Kaitz sectors (Finance, ICT: 0.19-0.20).

Data: Quarterly employment panel from Eurostat 2010-Q1 through 2025-Q4 (64 quarters), 22
sectors, 1,408 sector-quarter observations. Wage data from Eurostat Labour Cost Index.
Statutory minimum wages from Slovak Ministry of Labor. All sources are public EU statistics
with no authentication required.

Method: Difference-in-differences with continuous treatment (Kaitz index x cumulative log MW
change), estimated by OLS with sector and quarter fixed effects. Standard errors clustered by
sector. Specification controls for pre-2012 sector employment level and prior employment growth.
Event study validates no anticipation or pre-trends.

Sample: All 22 NACE sectors with continuous employment data 2010-2025. No sector
exclusions or sample restrictions. Balanced panel across all time periods. High-Kaitz subset
includes 10 sectors with index > 0.35; low-Kaitz subset includes 12 sectors with index < 0.25.
SDE = §3 /SD(Y), where f is the estimated coefficient (log-point change in employment) and
SD(Y) is the standard deviation of quarterly log mployment changes. For high-Kaitz sectors
experiencing the mean 10% minimum wage increase, SDE is calculated as:

(—0.084 x 0.50 x 0.10)/0.0187 = —0.224. For low-Kaitz sectors:
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