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Abstract 

This study is the first to investigate the impact of short-time work (STW) schemes during the COVID-

19 pandemic on earnings after STW. STW schemes were implemented to preserve employee–employer 

matches, support workers' incomes, and uphold consumption. Although workers faced temporary 

earnings losses under STW, it is unclear if the negative earnings effects of STW persisted or were 

limited to the STW spell. Therefore, this study uses a dynamic difference-in-difference (DiD) 

identification strategy with administrative data to identify any lasting STW effects on earnings. This 

approach accounts for factors that influenced worker selection into STW and tests for heterogeneous 

effects across subgroups of workers. We find lasting earnings losses that persisted beyond the STW 

participation itself. Most importantly, these earnings losses depended on the duration of STW exposure, 

with greater negative effects being more prominent in cases of long-term or recurring STW spells. 

Lasting, post-STW earnings losses tended to be more pronounced for white-collar jobs, while the 

largest losses were observed among men with blue-collar jobs whose STW spells exceeded one yea 
 

Keywords:  

COVID-19 pandemic; short-time work; lasting earnings losses; labor market; skills; register data; 

employment relations 

 
 
1. Introduction 

Countries across the globe implemented job retention policies during the COVID-19 pandemic to 

mitigate widespread layoffs and job terminations triggered by negative demand shocks (Corti et al., 
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2023; Drahokoupil & Müller, 2021; Müller et al., 2022). Among these, short-time-work (STW) 

schemes significantly contributed to maintaining employer–employee relationships and sustaining 

consumption by supporting workers’ incomes (Cassells & Duncan, 2020). Notably, countries with 

comprehensive STW policies were more effective in shielding workers from adverse income and 

employment impacts (Adams-Prassl et al., 2020; Almeida et al., 2021; Demirgüç-Kunt et al., 2022; 

Gasior et al., 2023; Lam & Solovyeva, 2023). Nevertheless implementing STW inherently incurred 

temporary earnings losses with varying extents across countries (Dias da Silva et al., 2020). These 

losses predominantly depended on the replacement rate—a percentage of previous earnings 

influenced by factors such as reduced working time, individual STW duration, and possible caps that 

limited the total amount payable for hours not worked (Drahokoupil & Müller, 2021).  

STW schemes typically anticipated that workers would resume regular employment at pre-STW 

hours and income levels as demand and the economy recovered. However, it is unclear whether this 

expectation has aligned with reality, or if short-time workers incurred persistent income losses 

beyond STW. While some studies have investigated the immediate effects of how STW affected 

earnings or household income (Adams-Prassl et al., 2020; Adermon et al., 2022; Almeida et al., 2021; 

Demirgüç-Kunt et al., 2022), this study is the first to investigate its earnings effects beyond the STW 

period. We aim to uncover any persistent STW effects—specifically, the impact that STW exposure in 

2020 and/or 2021 had on subsequent earnings in 2022 after regular employment had resumed—

while accounting for potential recurrent STW periods. Using coarsened exact matching, we 

compared workers with similar pre-pandemic labor market histories that differ (only) with regard to 

their STW experience during the crisis. 

Drawing on a rich database that combines register data from Austrian social security and public 

employment services, we examined worker retention rates and observed subsequent earnings 

trajectories considering worker transitions to new firms. Our dataset facilitates a comprehensive 
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examination of the diverse impacts that STW had on workers, firms, and industries, enabling us to 

detail heterogeneous STW effects along these characteristics.  

Austria's experience provides valuable insights for European countries that have implemented 

similar STW or job retention schemes. In response to the COVID-19 outbreak and the accompanying 

containment measures that strictly limited economic activity in many industries, Austria introduced 

a comprehensive STW program in March 2020, which was prolonged several times with minor 

modifications (Huemer et al., 2021). The program reached its peak during the country’s initial, strict 

lockdown in April 2020 when it covered over 1.24 million private sector employees, which accounted 

for approximately one-third of all dependent employees (Statistik Austria, 2021).1 Initially, there was 

a 10% minimum reduction in working hours, which was later increased to 20%. Likewise, the 

maximum reduction was originally set at 90% of previous working hours and subsequently 

decreased to 70% with some exceptions. Companies directly affected by lockdowns could 

temporarily reduce working hours to zero (Eichhorst et al., 2020; Tamesberger & Theurl, 2021). 

Although STW was implemented across all sectors, four sectors accounted for over two thirds of all 

STW cases: manufacturing, wholesale and retail trade, accommodation and food service activities, 

and construction (see Table A.1 in appendix A). The net replacement rate ranged between 80% and 

90% of the original net wage, capped at approximately 4000 Euros net per month, with apprentices 

receiving full compensation (Drahokoupil & Müller, 2021; Tamesberger & Theurl, 2021).  

Our analysis shows that earnings losses persisted beyond STW participation itself, with the size of 

these earnings losses depending on STW duration. In addition, we observed effect heterogeneity 

between men and women and between blue-collar and white-collar jobs. 

                                                            

1 Discounting public sector employees, who were not eligible for STW, the share of private sector employees 
affected by STW during 2020 in Austria was 42%. 
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2. Theoretical argument 

2.1. Potential mechanisms  

There are several potential reasons for why short-time workers faced lasting earnings losses 

compared to those who did not experience STW. Like unemployment, STW can have ‘scarring 

effects’ on earnings trajectories based on a set of mechanisms (Andersson et al., 2018; Arulampalam 

et al., 2001; Grzegorczyk & Wolff, 2020). These mechanisms include the lack of skill development or 

depreciation of skills and human capital during idle times, forgone promotions during STW, and 

statistical discrimination or negative signaling of prior STW spells for job applicants.  

Because they reduce actual time on the job, STW spells impede the acquisition of job-specific 

training and the accumulation of firm-specific skills, which hinders productivity growth (Becker, 

1964) and may therefore produce a human capital gap between those who were in STW and those 

who remained in regular employment. Furthermore, existing skills may depreciate during periods of 

reduced economic activity or inactivity. This skill depreciation has adverse productivity effects 

through the loss of work-specific human capital (Edin & Gustavsson, 2008). Taken together, these 

losses could result in the lower productivity of short-time workers, which may explain their earnings 

disadvantages after resuming regular employment.  

Human capital depreciation may be of limited importance to most short-time workers, who 

experienced relatively short spells. However, long STW spells that coincided with large reductions in 

working hours may have greater consequences. In fact, it is the duration of the STW combined with 

its actual reduction in working hours that determines the amount of work experience and on-the-job 

training foregone, and thus the extent to which human capital explanations for potential STW 

scarring effects are plausible. 

During STW, workers may miss out on opportunities for wage increases and promotions within the 

firm, which may cause diverging earnings trajectories between them and their co-workers who 

remained in regular employment. In fact, in an economic crisis when job market opportunities are 
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more limited, STW may cause workers to stay in their current position longer than they otherwise 

would have, possibly resulting in lower earnings growth over time due to reduced opportunities to 

move up the career ladder (Meriküll & Paulus, 2024).  

Likewise, prior STW may cause persistent earnings losses among short-term workers due to 

statistical discrimination and signaling. Because the applicants’ true productivity is opaque in the 

hiring process, employers resort to signals to assess the quality of applicants (Spence, 1973) and 

discriminate according to an observed statistic (Becker, 1995) to reduce uncertainty. STW may be 

interpreted as a signal of lower productivity, ambition, or ability. Given that many countries like 

Austria give employers full discretion over who they put on STW, future employers may assume that 

past employers based their STW decision on a productivity evaluation that led them to register 

workers whom they rated less productive and more easily replaceable for STW, independent of the 

adequacy of this evaluation. Nevertheless, the impact of the STW signal on job market opportunities, 

like in the case of unemployment, probably varies depending on duration.  

As stipulated in Austrian labor law (Laimer et al., 2022 chap. 17), short-time workers who return to 

regular employment with the same firm will typically resume work under the same contractual 

conditions as prior STW. In particular, their hourly pay will remain unchanged since STW only 

represents a temporary reduction in hours until the original contractual conditions automatically 

resume. Pay cuts based on contractual changes after STW (which may in principle be done based on 

dismissals for variation of the contract—"Änderungskündigung”) have certainly been the exception 

in the Austrian context. This is not least because of labor shortages in most of the affected industries 

(Fritzer et al., 2022) and payment close to collectively agreed minima in tourism and retail, which 

cannot be undercut. Here, any reduced earnings that occur after returning to regular employment 

with the same firm are not truly from a wage cut, but rather because of a forced or voluntary 

reduction in working hours, or a reduction in overtime hours. However, wage gaps between those 

with and without STW spells may result from foregone wage increases or promotions during STW.  
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In addition to human capital arguments pertinent to employer evaluations, there are multiple ways 

that short-time workers may adapt to the situation. For example, affected workers have less contact 

with their colleagues and fewer opportunities to participate in organizational decision-making—

especially during long STW spells that are associated with a strong reduction of working hours 

(Steiber, 2021a). Hence, short-time workers may experience reduced ties to and identification with 

their employer’s firm, which may result in lower job satisfaction and motivation (Möhring et al., 

2021) or increase the likelihood of job changes (de Moura et al., 2009).  

However, because STW saved jobs in both expanding and declining industries and occupations 

(Carrillo-Tudela et al., 2022) and generated substantial windfall effects in firms that subsidized jobs 

that were not necessarily at risk of being eliminated (Cahuc et al., 2021), STW can have ambiguous 

effects on subsequent employment. Depending on the context, STW may motivate workers to return 

to their firm, or it may cause them to reorient and look for a job with another firm in the same or 

another industry. In expanding industries that only experienced a temporary COVID-19 demand 

shock, short-time workers could expect to continue to their regular work with the same pre-STW 

earnings (just like their colleagues who were not in STW) upon resuming their standard working 

hours. Conversely, workers in declining occupations and industries might reconsider their situation 

and aim for a new job in more prosperous segments of the labor market. Thus, they may try to 

switch employers and, upon success, improve their earnings (Farber, 1999). However, their previous 

STW may act as a negative signal to prospective employers, resulting in lower wages. Furthermore, 

those willing to switch but unable to secure a new job may become trapped in their previous 

position that could reduce their motivation to return to pre-COVID-19 working hours. Alternatively, 

more persistent issues like shrinking demands beyond COVID-19-related setbacks might prevent 

these workers from ever working pre-pandemic hours again. In industries where demand escalated 

during the pandemic like healthcare, workers have displayed intentions to leave their jobs in large 

numbers due to stress, work pressure, and a lack of job satisfaction and well-being (Zhang et al., 

2022). Meanwhile, segments where demand temporarily recovered, such as the accommodation 
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and food service sector, have seen workers reorient themselves towards other, more sustainable 

sectors with more favorable and family-friendly work arrangements. Indeed, when tourism 

recovered in many regions during the summer of 2021, many former accommodation and food 

sector workers refused to return to their former jobs or were only willing to supply fewer hours of 

service (Mühlböck et al., 2023). 

2.2 Theoretical expectations 

The theoretical arguments above suggest that there are three mechanisms that primarily influence 

earnings losses among prior short-time workers. First, reduced normal work hours and/or fewer 

overtime hours compared to pre-STW after resuming regular work; second, reduced opportunities 

for promotions and wage increases within the firm (during periods spent in STW, but also afterwards 

due to forfeited skills accumulation); third, reduced remuneration among those changing employers 

from the potential negative STW signal. Indeed, earnings losses will probably increase alongside STW 

duration as well as the frequency of its exposure, like the number of days spent in STW and whether 

or not it only occurred during the strictest lockdowns in 2020 or (again) in 2021. This is mainly due to 

an amplification of the second and third mechanisms. 

We examined post-STW earnings losses separately based on gender and the employment relation 

(blue-collar versus white-collar contracts) to address labor market segregation and its potential 

impact on treatment effects. The question is whether some groups of workers suffered greater 

income losses with similar STW exposure, i.e., if some of the mechanisms outlined above are more 

applicable to white- or blue-collar workers, as well as male or female workers. The significant 

earnings disparities and varying job tasks between blue- and white-collar contracts makes it crucial 

to differentiate between these two groups because of their distinct COVID-19 risk exposures in 

employment. Blue-collar workers (“Arbeiter”) mainly supply manual labor that requires physical 

presence, while white-collar contracts (“Angestellte”) are primarily issued in commercial or non-

commercial services and clerical office work, often allowing for remote work (Adams-Prassl et al., 
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2022; International Monetary Fund, 2021; Purkayastha et al., 2021; Steiber, 2021b). Consequently, 

white-collar jobs are more crisis-resistant (Fana et al., 2020; Irlacher & Koch, 2021; Purkayastha et 

al., 2021). Although most blue-collar workers in Austria perform skilled work that requires years of 

training (“Facharbeiter”), they face a persistent and substantial earnings gap compared to white-

collar workers: In 2019, the median annual earnings for full-time blue-collar workers were 35,205 

EUR, compared to 51,545 EUR for white-collar workers (Rechnungshof Österreich, 2020, p. 23). 

Considering the mechanisms of reduced post-STW earnings, white-collar workers may face more 

challenges regarding missed promotions and wage increases, which are less prevalent among blue-

collar workers. Additionally, given the higher skill demand of white-collar jobs, reduced skill 

acquisition opportunities during STW could have a more pronounced effect on them compared to 

blue-collar workers. Conversely, post-STW earnings losses from working hours reductions that 

extend beyond the STW episode may disproportionally affect blue-collar workers, who are more 

likely to record paid overtime hours (Bauer & Zimmermann, 1999; Dhungel et al., 2021), whereas 

white-collar workers tend to have all-in contracts. 

Research on the COVID-19 employment crisis tends to show that women's employment and wages 

were disproportionally affected (Albanesi & Kim, 2021; Cook & Grimshaw, 2021; International 

Monetary Fund, 2021; Kim et al., 2022; Kristal & Yaish, 2020), particularly by greater reductions in 

working hours (Reichelt et al., 2021; Schmitt & Auspurg, 2022) and an increase in part-time work 

among young mothers (Steiber et al., 2021). While prior research highlights women's heightened 

labor market risks during the crisis, including a potentially greater exposure to STW (treatment in 

our study), it remains unclear whether STW had gender-specific effects on post-STW earnings 

(magnitude of treatment effects). Women's high share of part-time work could decrease the 

likelihood of promotions and wage increases with further reductions in working hours during STW. 

Conversely, a reduction in overtime hours would be more relevant to full-time male workers, 

especially those in blue-collar jobs where overtime pay is more frequent.  
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While some workers may benefit from changing jobs (Farber, 1999), we expect that in the aggregate, 

short-time workers who transitioned to a new firm had to accept lower earnings due to the potential 

negative signal associated with their previous STW. Furthermore, deprived skills accumulation and 

skills obsolescence may see potential earnings losses after firm changes increase with the duration 

and incidence of STW exposure, and again, earnings trajectories may differ between men and 

women as well as between blue- and white-collar workers. 

Finally, human capital arguments suggest greater earning losses among young and inexperienced 

short-time workers, as they may disproportionally suffer from reduced learning opportunities on-

and off-the-job during STW (Bell et al., 2021; Blundell et al., 2022; International Monetary Fund, 

2021).  

3. Data, methods, and identification 

3.1 Longitudinal administrative data and main variables 

We used administrative data from social security registers linked to process data from the Public 

Employment Service (PES). The micro-data is available to researchers upon registration via the labor 

market database (“Arbeitsmarktdatenbank,” see https://arbeitsmarktdatenbank.at/) provided by 

the PES and the Federal Ministry of Labour (AMS - BMAW, 2023). It consists of the universe of all 

spells of employment, unemployment, and a host of out-of-labor-force states covered by the 

Austrian social insurance system (detailed information on the data sources is available in Zweimüller 

et al., 2009). Employment spells can be matched to employers and a range of (derived) firm-level 

characteristics. For our main analyses, we focused on prime-age workers who were aged 30 to 49 

years in 2020 to avoid conflating STW effects with processes of labor market entry (school-to-work 

transitions) and exit (part-time employment prior to retirement or similar arrangements of reduced 

employment before retiring). To check for age-specific effects, we compared prime-age workers with 

young workers aged 20 to 29 years as well as workers aged 50 to 59 years. For all age groups, we 

selected employees who were in STW during 2020 and/or 2021, while excluding those who were in 
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STW in 2022. This is because we observed yearly earnings (see below) and the 2022 earnings are 

post-STW earnings in our empirical setting that reflect income from regular employment. We 

constructed a balanced panel dataset for the observation period between 2015 and 2022, which 

meant that every individual in our final sample had valid earnings records in each of these eight 

years. Public sector employees (civil servants) and the self-employed, who were not eligible for STW, 

were excluded. 

The data provide information on yearly gross earnings for every job held and the number of days 

worked, i.e., insured, in each job and year. For each worker, we selected one job spell per year of at 

least 91 days duration, which had to be a ‘single job;’ i.e., no other forms of employment were held 

during that job spell.2 The outcome variable was then computed in daily rates from the yearly 

earnings in this selected job divided by the days worked in this job and year. If a worker held several 

consecutive jobs in a year, we selected the longest job spell. We used gross earnings beyond the 

marginal earnings threshold (“Geringfügigkeitsgrenze”), i.e., an income threshold of about EUR 500 

per month defining mini-jobs in Austria that are exempt from some employer contributions. Earnings 

information was capped at the maximum social security contribution basis (i.e., right censored), 

which amounts to 55,800 Euro in 2015 (daily rate of 155 Euro) and 68,040 Euro in 2022 (daily rate of 

189 Euro). Less than 10% of earnings were capped, as reflected by the 9th decile in yearly earnings 

for 2019 (66,446 Euro, see Rechnungshof Österreich, 2020, p. 54) being considerably below the 

maximum earnings of 73,080 Euro in the same year. Robustness checks were performed to see if 

this influenced our results (see section 3.4 below). 

Our models used both STW duration and incidence. Regarding duration, we distinguished between 

four groups according to the length of their STW spells in 2020 or 2021: Those who were in STW 

                                                            

2 Workers who held simultaneous forms of paid employment were excluded unless they had one single paid 
employment eligible to STW of at least 91 days per year without any additional paid employment during that 
spell. About 2.2% of all workers were thus not included. Most of these parallel employment spells were 
ineligible for STW, including civil service and self-employment, and were therefore excluded from the analysis. 
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between one and 91 days, between 92 and 182 days, between 183 days and one year, and more 

than one year. For incidence, we distinguished between three groups of short-time workers: Those 

who were in STW in 2020 only (about 58% of all short-time workers), those who were in STW in 

2020 and 2021 (26%), and those who were in STW in 2021 only (4%). The remaining 12% of short-

time workers in 2020 and/or 2021 were also in STW in 2022 and were therefore not considered in 

this study because we did not observe their post-STW earnings. Those with STW spells were 

compared to their counterparts with similar characteristics who were not in STW at any point 

between 2020 and 2022. While it would be interesting to also study the effect of the actual 

reduction in working hours during STW, this information was not available in the data.3  

3.2 Identification 

Identifying a causal relationship without an experimental design and random exposure to the 

treatment is challenging. Based on observational data, we attempted to assess STW effects by 

employing a dynamic difference-in-differences design (DiD) that estimated two-way-fixed-effects 

regressions with lead effects for pre-STW years and lag effects for STW and post-STW periods. Our 

dynamic approach allowed for checking whether the parallel trends assumption was plausible and 

for disentangling the STW earnings losses during STW (which is by design) from potential, persistent 

earnings losses after STW. The following equation was estimated: 

log(𝐷𝑅)𝑖𝑡 = ∑ 𝑆𝑇𝑊𝑖
∗𝑎𝑡 + ∑ 𝑆𝑇𝑊𝑖

∗𝑏𝑡
2022
𝑡=2020 +2018

𝑡=2015 𝑐𝑖 + 𝑑𝑡 + 𝑒𝑖𝑡, 

in which log(𝐷𝑅) are earnings in log daily rates for individual 𝑖 and year 𝑡, 𝑆𝑇𝑊 is short-time work 

group membership (duration and incidence groups, respectively) of individual 𝑖. 𝑎 and 𝑏 are the lead 

and lag effects, respectively, that reflect the difference in daily rates of the groups who were in STW 

relative to those who were not in STW during the observation period. 𝑐 are individual fixed effects, 𝑑 

                                                            

3 The lack of information on working time is one of the main shortcomings of the Austrian administrative labor 
market data. 
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are year fixed effects, and 𝑒 is a random error assumed to be independent and identically 

distributed. Because we specified both individual and year fixed effects, we could not estimate a 

fixed effect for each year, but needed to leave out one year, which was the reference year. We used 

the year prior to STW, which was 2019 for the groups who were in STW in 2020, and 2020 for the 

group that was in STW in 2021 only. 

The key assumption for this design to yield consistent results of any persistent STW earnings effects 

was that in the absence of STW, the 𝑆𝑇𝑊 groups would have common trends in the outcome. Thus, 

the coefficients for the lead effects 𝑎 should all be zero, which is not a proof of common trends but 

does support the assumption. In addition, the lead effects allowed us to uncover anticipation effects. 

In cases where the common trends assumption is violated, fixed effect regressions would return 

biased results (Imai & Kim, 2021; Morgan & Winship, 2015; Rüttenauer & Ludwig, 2020). In our case, 

this would pertain to the likely situation in which the earnings trajectories of workers who were in 

STW were a priori different from those who were not and that these differences were systematically 

related to STW exposure. Because our data included earnings trajectories for several pre-STW 

periods, we could easily observe that this was indeed the case, since empirical earnings trajectories 

differed across groups, both in their levels and slopes (see Tables A.3 and A.4 in appendix A and 

Figure B.2 in appendix B on pre-pandemic earnings trajectories).  

3.3 Matching 

To address these systematic differences between groups, we estimated our models on a matched 

dataset of short-time workers and similar workers from the No-STW group. Coarsened exact 

matching (CEM, Iacus et al., 2012) based on prior earnings trajectories, unemployment, and age was 

performed in R (Ho et al., 2011) to account for the selection process into STW. Although we could 

not match on educational level, which is not generally available in the Austrian labor market data, 

we assumed that educational differences were largely covered by earnings trajectories (e.g. Card, 

1999). Another potentially relevant factor behind the decision of employers to put certain 
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employees on STW may be employee performance and productivity, for which prior earnings 

trajectories and unemployment should again provide proxies. Additionally, employers may have 

limited knowledge about worker productivity, especially when such information is only available 

only at the team level or, more generally, in work arrangements with considerable worker autonomy 

(Goldthorpe, 2007; Sauermann, 2016). Furthermore, there are probably several reasons as to why 

selection into STW according to (perceived) performance played a secondary role, especially during 

the COVID-19 crisis. First, the lockdowns rendered some jobs completely unfeasible, meaning 

employers largely put such employees on STW regardless of their perceived productivity. Second, 

decisions about STW had to be taken relatively quickly, especially in 2020 when employers faced an 

exogenous shock that made productivity-based STW decisions difficult. Third, to avoid alienating a 

large share of their workforce, employees needed to consider how their employees perceived 

fairness when deciding whom to place on STW, which probably created broad STW participation 

across firms and jobs. Because employees had little agency over these decisions, it is unlikely that 

they self-selected into STW. Nevertheless, we could not rule out further potential, unobservable 

confounding variables in specific cases. For example, workers who faced greater COVID-19 health 

risks were probably more likely to end up on STW. Such a vulnerability may have been irrelevant pre-

2020 for earnings trajectories, but not thereafter (at least for the duration of the pandemic). Despite 

such cases, we are confident that matching was plausible in our context, especially since we could 

condition on several pre-treatment outcomes that have influenced earning trajectories and could 

minimize the probability of unobserved variables that influenced earnings post-STW only. We 

evaluated covariate balance after matching using standardized mean differences (SMD) as a balance 

metric. An SMD value close to zero is considered an indication of good balance, suggesting that the 

matched groups had similar covariate distributions. Indeed, the matching procedure yielded 
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satisfying results, as SMD values were close to zero for all covariates in most groups (see Tables A.5 

to A.20 in appendix A for balance metrics).4 

3.4 Robustness checks 

To check the robustness of our findings, our main models were estimated at several quantiles of the 

log earnings distribution using quantile regression (Koenker, 2022; Koenker & Bassett, 1978). This 

was to evaluate whether earnings in our data being right-censored at the maximum social security 

contribution basis (see section 3.1 above) influenced the findings derived from ordinary least 

squares regression, which compared the groups at mean earnings. In addition, all models were run 

separately for the four economic sectors with the highest STW incidence to check if any influential 

sector drives our overall findings. These key sectors included manufacturing, wholesale and retail 

trade, accommodation and food service activities, and construction. All models are run using the 

fixest package (Bergé, 2018) and the quantreg package (Koenker, 2022) in R (R Core Team, 2018).  

4. Findings 

4.1 Short-time work duration and incidence  

Descriptive statistics regarding STW incidence and duration showed that a disproportionally high 

share of blue-collar workers was in STW in 2020 and/or 2021 compared to white-collar workers (see 

Table 1). Female blue-collar workers had the highest incidence rates, with almost half (about 46%) 

having been in STW at least once in 2020 or 2021—compared to 41% of male blue-collar workers, 

34% of male white-collar workers, and 31% of female white-collar workers. Furthermore, female 

blue-collar workers in STW recorded the longest STW spells: About four in ten had spells that over 

six months and almost every second (47%) female short-time, blue-collar worker experienced STW in 

both 2020 and 2021. By contrast, most men who faced STW spells experienced STW in 2020 only 

                                                            

4 The SMD only exceeded 0.1 for some variables in very small groups, where less than 20 matches were found. 
However, results for groups with less than 50 matched cases are not presented. 
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(71% of blue-collar workers and 75% of white-collar workers). Thus, we observed a substantial 

gender gap in STW incidence and duration among blue-collar workers. Unlike blue-collar jobs, STW 

incidence rates were lower in white-collar jobs among both men and women; however, the STW 

duration gap between these two types of workers was more pronounced among women: While 41% 

of female blue-collar workers recorded long STW spells of over 183 days, this was only the case for 

27% of their white-collar counterparts.  

Table 1: Short-time work incidence and duration in 2020 and 2021 according to gender and 
employment contract 

Short-time work 
Blue-collar workers White-collar workers 

Women Men Women Men 

STW share (2020/21) 45.6% 40.8% 30.9% 34.2% 

Of which (duration)     

1–91 days 34.9% 54.9% 47.1% 52.4% 

92–182 days 24.4% 22.3% 25.6% 24.5% 

183 days–1 year 32.9% 18.2% 21.1% 18.1% 

More than 1 year 7.7% 4.7% 6.1% 4.9% 

Of which (incidence)     

2020 only 46.2% 71.1% 64.5% 74.8% 

2020 and 2021 47.4% 24.9% 32.7% 23.2% 

2021 only 6.4% 4.1% 2.8% 2.0% 
Workers aged 30–49. Source: Register data from the Austrian Labour Market Database 
(https://arbeitsmarktdatenbank.at/), own calculations. 

 

4.2 The earnings effects of COVID-19 short-time work 

Figure 1 depicts the main results from our analyses of differences in earnings trajectories between 

those who were subject to STW and those who were not. The results are broken down by STW 

duration as well as by gender and employment relations (blue-collar vs. white-collar). All the pre-

2020 effects were non-different from zero, indicating that the parallel trends assumption was 

satisfied in the matched datasets. The figures show that earnings losses persisted even after exiting 

STW and resuming regular employment for most groups of short-time workers. The extent of these 

earnings losses varied according to the degree of STW exposure and across different groups.  
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We found that the earnings penalty increased considerably with the duration of the STW spell (see 

Figure 1 and post-STW estimates in Table 2). Among blue-collar workers, short spells of up to three 

months were not accompanied by any persistent earnings losses. The same was true for women in 

blue-collar jobs with STW spells of up to one year. On average, they earned the same as their peers 

who were not in STW upon returning to regular employment. However, we observed lasting post-

STW earnings losses in all other groups of workers. The largest earnings loss was estimated for men 

in blue-collar jobs who were in STW for more than one year: On average, they lost about 6% of their 

earnings compared to the 2022 earnings of similar workers who were not in STW. The earnings gap 

for blue-collar male workers who were in STW for shorter periods compared to their unaffected 

counterparts were estimated at 1.5% and 0.8% for those in STW for three to six months and those in 

STW for up to half a year, respectively. No lasting earnings losses were observed among women in 

blue-collar jobs, except for those with the longest STW spells (2.4%).  

Women in white-collar jobs experienced persistent earnings losses even after short STW spells. On 

average, they faced a decrease in earnings by 1.2% and 1.7% following STW spells of up to three 

months and six months, respectively. For longer spells of up to one year, their earnings losses 

exceeded 3%, and this figure further increased to nearly 5% for those whose STW spells lasted more 

than one year. Among white-collar males, post-STW earnings losses were somewhat lower than for 

females, but generally showed the same pattern: Losses increased with duration from 0.6% for short 

spells of up to three months, and up to 4.0% for spells longer than one year. 

The timing of STW incidents revealed consistent patterns in lasting earnings losses after returning to 

regular employment, particularly among white-collar workers (see Figure B.1 in appendix B). 

Notably, their post-STW earnings losses mirrored the losses experienced during the STW period, 

with some gradual recovery observed only among men. This suggests that earnings have not 

recovered and have stagnated at STW levels for white-collar workers. By contrast, blue-collar 

workers with short STW spells in 2020 or 2021 fully recovered their earnings in 2022, except for 
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those with very long or recurrent STW spells. The median STW duration for 2020 and 2021 was 

approximately 240 days for men in blue- and white-collar jobs as well as women in white-collar jobs, 

and around 260 days for women in blue-collar jobs (refer to Table A.2 in appendix A). 

 

 

Figure 1: Earnings effects of COVID-19 STW by duration, gender, and employment relation 
Effects estimates based on matched datasets per STW duration groups (balanced on pre-COVID-19 earnings trajectories 
and unemployment between 2015–2019 as well as 5-year age groups; workers aged 30–49. Source: Register data from the 
Austrian Labour Market Database (https://arbeitsmarktdatenbank.at/), calculations by the authors. 

Table 2: Lasting earnings gaps post COVID-19 STW in 2022 (% differences in daily earnings) 

Short-time work 
Blue-collar workers White-collar workers 

Women Men Women Men 

STW duration     

1–91 days  0.4        (0.3)  0.0        (0.1) -1.2 *** (0.2) -0.6 *** (0.1) 

92–182 days -0.4        (0.4) -0.8 *** (0.1) -1.7 *** (0.2) -1.1 *** (0.1) 

183 days–1 year -0.2        (0.4) -1.5 *** (0.2) -3.1 *** (0.3) -1.9 *** (0.2) 

More than 1 year -2.4 *** (0.7) -5.8 *** (0.3) -4.8 *** (0.5) -4.0 *** (0.4) 

STW incidence     

2020 only  0.1        (0.3) -0.1 +     (0.1) -1.1 *** (0.1) -0.6 *** (0.1) 

2020 and 2021 -0.8 **   (0.3) -2.4 *** (0.1) -3.6 *** (0.2) -2.5 *** (0.1) 

2021 only  0.4        (1.5) -0.5        (0.5) -3.8 **   (1.3) -1.5 *     (0.6) 
Estimates from two-way-fixed-effects regressions for the year 2022 based on matched datasets. Estimates are percent 
point differences in daily earnings between short-time workers after returning to regular employment and similar workers 
who never experienced STW during the pandemic. Standard errors in parentheses. ***/**/*/+: estimates statistically 
significant at the 0.1%/1%/5%/10% confidence level. Workers aged 30–49. Source: Register data from the Austrian Labour 
Market Database (https://arbeitsmarktdatenbank.at/), own calculations. 

 

In summary, the effects indeed varied with STW exposure according to duration and incidence, 

gender, and employment relation (blue-collar vs. white-collar jobs). As expected, the most 

pronounced, lasting earnings losses pertained to long and/or recurrent STW spells and were 
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substantial. For example, projected onto yearly earnings in 2022, male and female white-collar 

workers who experienced STW in 2020 and again in 2021 lost about 1,500 Euro in yearly wage 

income compared to their respective control groups (see Table A.22 in appendix A). The absolute 

loss is larger for women than for men, because of the differences in median yearly earnings (women: 

34,100 Euro per year; men: 54,900 Euro). Losses of a similar magnitude were incurred by the 

relatively small group of women in white-collar jobs who only experienced STW in 2021. Their 

projected median earnings for 2022 were 37,700 Euro, which was almost 1,800 Euro less than for 

the control group. For very long STW spells of more than one year in 2020 and 2021, our models 

projected yearly earnings losses of about 2,900 Euro for men in white-collar jobs, 2,500 Euro for men 

in blue-collar jobs, and 2,100 Euro for women in white-collar jobs (see Table A.21 in appendix A). 

Regarding social inequality, the losses of male blue-collar and female white-collar workers carried 

more weight because of their lower earnings levels. The same applied to women in white-collar jobs 

who spent more than three months in STW since a loss of about 1,000 Euro is substantial given their 

yearly earnings levels of about 37,100. 

4.2.1 Effects of changing employers 

Our theoretical discussion led us to expect that short-time workers who changed employers after 

STW would experience greater earnings losses than those who stayed with the same firm. This 

expectation was supported for specific groups, particularly those who were in STW exclusively in 

2020 and for short durations. For example, the average male blue-collar did not suffer lasting 

earnings losses from STW spells of up to 91 days. However, those who changed employers after STW 

earned 2.1% less (up to 91 days in STW, see Table 3) or 2.5% less (STW in 2020 only) in their new 

jobs in 2022 compared to similar workers who did not experience STW.  

We also observed earnings penalties associated with changing employers among white-collar 

workers, again specifically for those who had relatively short STW spells. Women who experienced 

STW for up to 91 days faced penalties of up to 2 percentage points, resulting in a shift from -1.2% to 
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-3.1% for those who changed employers (compare estimates in Tables 2 and 3). Similarly, women 

and men who were only in STW in 2020, as well as men in STW for up to 182 days, encountered 

employer change penalties of approximately one percentage point. 

These penalties likely stemmed from adverse unemployment effects after leaving the firm where the 

STW spell occurred. While short-time workers who changed firm were effectively matched to non-

participants based on their pre-STW unemployment trajectories, disparities in post-STW 

unemployment patterns emerged between the two groups. Specifically, those who changed firms 

after STW were more susceptible to later unemployment spells compared to similar non-short-time 

workers. Conversely, among short-time workers who remained with their original firm, the gaps in 

unemployment compared to non-short-time workers were relatively smaller. 

Interestingly, for longer STW spells lasting more than six months, there was no discernible difference 

in post-STW earnings between those who stayed with their original firm and those who changed 

employers. Conversely, among white-collar workers, individuals with very long STW spells exceeding 

one year who subsequently changed employers fared better than those who remained. 

Table 3: Lasting earnings gaps post COVID-19 STW in 2022 for those who changed employers after 
STW (% differences in daily earnings) 

Short-time work 
Blue-collar workers White-collar workers 

Women Men Women Men 

STW duration     

1–91 days -1.7        (1.5) -2.1 *** (0.4) -3.1 *** (0.6) -1.5 *** (0.4) 

92–182 days -0.4        (0.4)  0.2        (1.5) -2.8 *** (0.6) -2.2 **   (0.8) 

183 days–1 year  1.8        (1.5) -4.0 *** (0.8) -3.6 *** (1.0) -1.9 **   (0.7) 

More than 1 year -4.0        (2.9) -5.0 **   (1.8) -3.2 +     (1.7) -2.3        (1.5) 

STW incidence     

2020 only -0.4        (1.2) -2.5 *** (0.4) -2.2 *** (0.5) -1.5 *** (0.3) 

2020 and 2021  0.5        (1.3) -3.5 *** (0.7) -4.2 *** (0.8) -2.7 *** (0.7) 

2021 only (x) -0.4        (2.5) -10.8 *     (4.7) -4.2 +     (2.4) 
Estimates from two-way-fixed-effects regressions for 2022 based on matched datasets. Estimates are percent point 
differences in daily earnings between short-time workers after returning to regular employment from STW—with another 
employer—and similar workers who were never in STW during the pandemic (with or without employer changes). 
Standard errors in parentheses. ***/**/*/+: estimates statistically significant at the 0.1%/1%/5%/10% confidence level. (x): 
too few observations (less than 50 matches). Workers aged 30–49. Source: Register data from the Austrian Labour Market 
database (https://arbeitsmarktdatenbank.at/), own calculations. 
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4.2.2 Analyses for different age groups 

While we ran our main models using data for individuals aged 30 to 49, we also ran additional 

models for younger and older workers to check for potential age effects. Overall, we found that STW 

exposure effects did not vary greatly across age groups. A notable exception was men in white-collar 

jobs wherein young workers aged 20 to 29 who experienced STW in both 2020 and 2021 had 

persistent earnings losses of -4.9% in 2022, which was statistically significantly larger than the losses 

of their prime-working age colleagues (-2.5%). The fact that this age disparity was only observable 

for long STW durations of at least 183 days (see upper panel of Table A.23 in appendix A) 

corroborates the conjecture that was indeed the loss in human capital—which should be more 

pronounced for young and inexperienced workers with long STW spells—that leads to persistent 

income losses. Moreover, this age disparity may have only be observable among white-collar 

workers because they tended to be employed in knowledge-intensive jobs that require considerable 

on-the-job training to perform well. This was also consistent with the finding that their colleagues 

aged 50 to 59 tended to have the smallest losses among those with recurrent STW spells in 2020 and 

2021. By contrast, however, young women in white-collar jobs incurred somewhat smaller losses 

than their prime-working age colleagues. This may have been due to the care responsibilities of 

(prime-age) mothers with dependent children that forced them to reduce their working hours during 

the pandemic because of reduced public care provisions and school closures independent of STW 

(Hanzl & Rehm, 2023). Younger women without such responsibilities may have largely been able to 

return to their pre-STW working hours or even increased them to compensate for reductions among 

their prime-age colleagues with care responsibilities.5  

4.2.3 Analyses for different economic sectors 

                                                            

5 In Austria, the mean age of mothers at first birth is about 30 (Statistik Austria, 2023), meaning that most 
working mothers with school-age children or children in institutionalized day care belong to our prime-age 
category. 
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Applying our design to the four economic sectors with the highest STW incidence revealed some 

variation in earnings losses across sectors. In manufacturing, which had the most STW cases and was 

likewise dominated by men (see table A.1 in appendix A), persistent earnings post-STW losses 

tended to be greater for some groups of workers, especially women. However, the differences 

across sectors were small and statistically insignificant. In wholesale and retail trade, which had 

almost as many STW cases as manufacturing and with a balanced gender ratio, lasting earnings 

losses were sometimes a little smaller than in manufacturing and in all sectors combined. These 

differences between sectors were statistically significant for women in white-collar jobs with STW 

spells in 2020 only or in both 2020 and in 2021. Among the latter group, lasting earnings losses were 

substantially lower (-2.0%) than in all sectors (-3.6%), and in manufacturing (-4.2%, see Table 2 and 

Table A.26 in appendix A). For the other two sectors—accommodation and food services as well as 

construction—no statistically significant differences could be observed. Accommodation and food 

services seemed to be a special case, with all estimates being highly statistically uncertain and 

neither differing from zero, nor from the results for the respective groups in all sectors. These zero 

findings probably occurred because we did not observe total earnings, since tips—which are a 

substantial income source for many workers in this sector—are not recorded. Moreover, as labor 

turnover and unemployment spells are more common among accommodation and food sector 

workers, STW may not act as a negative signal and therefore post-STW earnings are not affected.  

4.2.4 Robustness checks 

Breaking the analysis down by main economic sectors in the robustness checks of our results did not 

reveal any influential cases that would drive our aggregate findings. The zero effects in 

accommodation and food services scaled down the overall effects in our models, leading to 
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conservative estimates. Results were also stable when including economic sectors as a covariate in 

the matching procedure.6  

Moreover, quantile regression results were in line with the findings we derived from our main 

specification. In fact, our main results gave a good approximation of the average effect across the 

earnings distribution. In some cases, the estimated effects at the median (Q50) tended to be a little 

smaller than the estimated effect at the mean, while the estimated effects at the upper and lower 

quintiles (Q75, Q25) as well as at the upper and lower deciles (Q90, Q10) tended to be greater. This 

suggests an inverted U-shaped effect across the earnings distribution where the upper and the lower 

quantiles bore larger earnings losses (see Table A.27 and A.28 in appendix A).  

5. Conclusion 

In this study, we analyzed whether short-time work (STW), a job retention program that was heavily 

used during the COVID-19 pandemic in Austria, had any lasting negative earnings effects after 

workers returned to regular employment. Employing a dynamic difference-in-differences design 

(DiD) for several groups of workers defined by degree of STW exposure, gender, and employment 

relation (blue- versus white-collar contracts), we observed lasting earnings losses that persisted 

beyond the actual STW participation period. First, we found that these earnings losses depended on 

the extent of STW exposure, with greater negative effects especially in the case of long-term or 

recurring STW spells.  

Among white-collar workers, earnings losses are most pronounced for those who experienced STW 

in 2020 and (again) in 2021, or whose STW spells totaled up to half a year in total or more. Projected 

annual earnings for 2022, i.e., when these women and men have resumed regular employment, are 

about 1500 Euro lower than for their colleagues with similar profiles who remained in regular 

                                                            

6 Balance in pre-STW earnings trajectory was somewhat weaker when including economic sectors in the 
matching, but effects estimates essentially remained unchanged. 
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employment throughout the pandemic. This loss is considerably more important for women, as it 

constitutes a higher proportion of their annual income. In absolute numbers, earnings losses 

increase to up to 3000 Euro on average for workers who were in STW for a full year or longer.  

Among blue-collar workers, post-STW earnings losses are generally smaller than among white-collar 

workers. This is tentatively good news for earnings inequality, since blue-collar workers’ earnings are 

on average substantially lower than those of white-collar workers. However, male blue-collar 

workers who experienced STW for more than one year throughout the pandemic were found to be 

the group that suffered the largest earnings losses in relative terms. This group—albeit not a large 

one—fared much worse after resuming regular employment, which should be of policy concern 

when evaluating STW use.  

The finding of substantial and enduring earnings losses among specific worker groups aligns with 

human capital explanations, which emphasize the limited accumulation of skills and skills 

obsolescence during STW. It also supports our hypothesis that the magnitude of earnings losses 

varies according to STW exposure duration, with longer periods resulting in larger post-STW earnings 

gaps. We believe that the primary factors contributing to lasting earnings losses among all groups 

who remained with their pre-STW employers are reductions in working hours (including overtime), 

fewer opportunities for promotion, and lower wage increases during and after STW compared to 

workers who did not experience STW. 

These factors may influence different groups to varying degrees, which may be related to the 

observed effect heterogeneity according to employment relation and gender. The persistence of 

earnings losses among men in blue-collar jobs, even after STW periods of at least three months, may 

reflect a reduction in overtime hours upon returning to regular employment. For female blue-collar 

workers, this mechanism may be less applicable since they typically engage in part-time work, where 

overtime compensation is less prevalent. Regarding white-collar workers, our analysis indicates 

similar patterns among men and women, with women appearing to be slightly more affected by 

Jo
ur

na
l P

re
-p

ro
of



24 

STW than men. This potentially suggests more significant post-STW working-hour reductions among 

women in white-collar jobs. Ultimately, women in white-collar positions may face a more substantial 

impact from forgoing promotions and wage increases, possibly due to the prevalence of part-time 

work where further reductions in working hours during STW hinder career advancement. While 

further research is needed to delve into these mechanisms, we posit that job-specific differences in 

the significance of particular earnings components are pivotal. Overtime pay appears to play a more 

critical role in blue-collar jobs, while promotions hold greater importance among white-collar 

workers. These distinctions appear to be closely intertwined with systematic differences in working 

time arrangements across genders, where full-time male blue-collar workers are particularly 

affected by the loss of overtime hours, and part-time female white-collar workers may suffer more 

from missed opportunities for promotions.  

Workers who changed employers during or after STW differ from those who stayed with their 

original firms. While we initially hypothesized that some may benefit from job changes, our findings 

indicate that, overall, short-time workers who made employer changes during or following STW 

experienced greater earnings losses than those who remained. This trend is particularly pronounced 

for individuals who underwent STW at the onset of the pandemic for relatively short durations. 

Remarkably, aside from women in blue-collar jobs who were in STW exclusively in 2020 for less than 

six months, workers suffered lasting earnings losses that were twice as large as their counterparts 

with similar short STW spells who remained with their original (pre-STW) firm. This discrepancy may 

be attributed to the increased unemployment risk associated with changing employers. 

Interestingly, there was no significant difference in earnings outcomes between those who stayed 

and those who switched firms following longer STW spells of over six months. Yet, among white-

collar workers, those with very long STW spells exceeding one year who subsequently changed 

employers seem to have fared better than those who remained with their original firm.  
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Our results have implications for the growing income inequality. Certain worker groups with 

relatively low initial earnings are particularly affected by lasting earnings scars from STW—

specifically women in white-collar jobs and men in blue-collar jobs. Given the size of these groups 

and their vulnerability, it is crucial to closely monitor their future earnings trajectories. Additionally, 

examining other labor market outcomes, particularly unemployment risks, would provide further 

insights into the broader implications of these findings. 

There are some limitations when interpreting our findings. Workers who experienced STW in 2022 

had to be excluded from the analysis because we used 2022 earnings as the post-STW outcome 

measure. Importantly, these excluded cases mostly involved individuals with unusually long STW 

spells. Therefore, if anything, this exclusion likely renders our estimates conservative, as the lasting 

earnings losses from these excluded cases are probably larger on average than what we observed in 

our findings. Additionally, we lack information on specific earnings components, such as tips, which 

constitute a substantial income source for workers in the service sectors. Again, excluding tips could 

make our estimates more conservative, especially if post-STW working hours are not fully restored. 

Similarly, compensation for informal working hours remains unknown. However, Austria’s 

comprehensive implementation of mandatory cash registers may make informal work arrangements 

less relevant, leaving companies with limited flexibility to facilitate informal working hours. Another 

potential limitation is that the earnings measure used to compare earnings trajectories across 

different groups is top-coded. However, the results from quantile regression analyses indicate that 

this does not bias the findings. Moreover, the results are robust to several alternative specifications. 

While these limitations should be considered, the study provides valuable insights into the 

relationship between STW and post-STW earnings trajectories. The exclusion of certain cases and 

the use of top-coded earnings do not significantly undermine the overall findings and conclusions of 

the study. 
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We believe that the findings can generalized beyond the Austrian case, since many European 

countries introduced STW schemes during the pandemic. While these schemes differ in terms of 

scope, maximum duration, and the level of wage replacement—with the Austrian regulations being 

among the more comprehensive and generous ones—comparative studies show strong overlaps in 

STW schemes across countries (cf. Corti et al., 2023). Hence, we assume that the Austrian findings 

will be applicable to other countries, especially those who both enacted STW regimes and also 

feature similar institutional contexts; for example, countries that represent the continental 

European labor market and welfare regime like Germany, France, and the Benelux countries. 

However, further research on individual countries or comparative studies are needed to verify this 

assumption and to test for potential differences between specific regulatory and economic contexts. 
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Highlights 

• Earnings losses among short-time workers persist beyond the actual participation 

• Lasting earnings losses are greater in the case of long-term short-time work spells 

• Losses tend to be more pronounced among white-collar workers 

• Workers who switched firms after short-time work experienced greater losses 

• Reasons involve reduced working hours and fewer promotions and wage increases 
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