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Abstract 

This paper analyses changes in the speed of labour demand for new hires in response to the lockdowns 
that were repeatedly put in place to contain the spread of the COVID-19 pandemic. It tests whether the 
uncertainty-reducing effect of similar lockdowns occurring in quick succession increased the 
responsiveness of the labour market, thereby allowing for more rapid adjustment, both at the beginning 
and at the end of subsequent lockdowns. It uses high-frequency online job-posting data and applies an 
event study approach to the beginning of three national lockdowns and the subsequent reopening in 
Austria between 2020 and 2022. In view of the importance of progress in vaccination for labour market 
recovery, it also looks at vaccine roll-out as an additional COVID-19 containment measure, with 2021 as 
the main roll-out period. The results indicate very different responses to the three lockdowns, with a 
decline in job-posting activity of between 47% and 50% during the first lockdown and of between 29% 
and 31% during the second; but an increase of 23% to 28% during the last lockdown. Moreover, 
responses to the first lockdown were sluggish, with a slow decline at the beginning and a very slow 
recovery after it was lifted; but over subsequent lockdowns the responses were more rapid and more 
symmetrical. Responses to the various events differed by occupation and industry: the strongest 
responses were to be observed in the highly skilled and more-teleworkable occupations of technicians, 
and managers and professionals, who were badly affected during the first lockdown; the leisure and 
hospitality industry, which was the hardest hit on account of the mandatory closures and the widespread 
travel restrictions and bans, and which recovered only very slowly; and the IT, internet and 
telecommunications industry, where posting activity developed in a direction opposite to that seen in the 
other industries. Finally, there is little robust evidence of a differentiated effect of vaccinations during 
lockdowns, suggesting that vaccination roll-out did not have an additional demand-generating effect, 
over and above the lockdowns. 
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1. Introduction 

Labour markets tend to respond asymmetrically to shocks, with contractions in employment being briefer 
(shorter) and more intense (rapid) than expansions (Neftçi, 1984; McKay and Reis, 2008; Abbritti and 
Fahr, 2013; Dupraz et al., 2021), making recovery a slow and protracted process. The recent COVID-19 
crisis precipitated similar labour market responses, with swift declines in employment at the beginning of 
the crisis and slower recovery towards its end (Eurofound, 2022; Kiss et al., 2022).  

What distinguishes the COVID-19 crisis from previous crises is not only its origin in a global health crisis, 
but also the specific measures – especially the lockdowns – that were repeatedly put in place by 
governments to contain the spread of the disease. These resulted in a series of shocks in a short span 
of only about two years, until the COVID-19 pandemic as a public health emergency was finally declared 
over (WHO, 2023). The measures had a dramatic economic impact (Deb et al., 2022) and led to a sharp 
fall in labour demand in many sectors – especially in those that had to shut down due to government-
imposed social-distancing restrictions, such as non-essential retail or hospitality, leisure and tourism 
(OECD, 2021).  

Generally, crises and concomitant recessions are associated with an increase in uncertainty – at each 
level of aggregation – which affects decision making (Bloom, 2014). In particular, uncertainty operates 
as a real options effect, increasing the value of waiting (Bernanke, 1983), especially in the context of 
convex adjustment costs that make decision reversal costly (Caballero et al., 1997; Nilsen et al., 2007); 
totally irreversible investments, including hiring (Valletta and Bengali, 2013); or risk-averse economic 
agents who, in the face of high uncertainty, fall back on a wait-and-see approach (Bachmann and Bayer, 
2013; Schaal, 2017). Hence, adjustment is sluggish. However, little is known about how the speed of 
adjustment changes with repeated shocks that occur in quick succession. Specifically, the repeated – 
and often very similar – lockdowns that were imposed during the COVID-19 crisis allowed for a degree 
of learning from one lockdown-induced shock to the next, thus reducing uncertainty. In fact, the COVID-
19-related uncertainty spike was higher – it peaked in early 2020, when most economies were in their 
first lockdown – but shorter than in other crisis episodes (Benigno et al., 2020). Hence, we can expect 
the reduced uncertainty after the first major lockdown to have increased the responsiveness of the 
labour market, allowing for more rapid adjustments at both the beginning and the end of subsequent 
shocks, and thus a faster labour market recovery after a shock, with less asymmetry in the labour 
market responses.  

We test the validity of this assumption using high-frequency, real-time online job-posting data that are 
better suited to capturing the speed and paths of the processes of adjustment to shocks than are 
traditional economic data, because of their high granularity and frequency. Online job-posting activity 
captures employers’ hiring activity and is an important indicator of the formation of new employment 
relationships, as opposed to a resumption of previous employment relationships.  

Several studies have used online job-posting data to shed light on the responsiveness of labour markets 
to lockdowns; but those studies have largely been confined to the first lockdown in the first half of 2020, 

https://www.sciencedirect.com/science/article/pii/S0164070422000520#b40
https://www.sciencedirect.com/science/article/pii/S0164070422000520#b37
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and often focus only on the response to its beginning, not its end. Evidence for the US, Canada and the 
EU shows that, in response to the first lockdown, job postings followed a V-shaped pattern: there was a 
sharp drop in the two months following the start of the first lockdown and then country-specific recovery 
trajectories that depended very much on the country-specific context, trends and policies pursued 
(Cedefop, 2020). The decline in job postings was generally more pronounced in those countries with 
stricter lockdown (see, for example, Adrjan and Lydon, 2020, Forsythe et al., 2020, OECD, 2021 and 
Shuai et al., 2021 for the US; Jones et al., 2021 and OECD, 2021 for Canada; Adrjan and Lydon, 2020; 
Arthur, 2021 and OECD, 2021 for the UK; Hensvik et al., 2020 for Sweden; Holgersen et al., 2020 for 
Norway; and Bamieh and Ziegler, 2022 for Austria). Furthermore, after reopening of the US economy in 
April, the subsequent recovery was relatively quick (Cheng et al., 2020): thanks to the rapid easing of 
restrictions, new job postings had mostly returned to their pre-pandemic level by the end of June 
(Krumel et al., 2023). By contrast, the recovery was more protracted in Canada, where job-posting 
activity did not return to pre-crisis levels until October 2020 (Jones et al., 2021), and in the UK, where it 
was only at the end of January 2021 that job-posting activity returned to something like the levels of 
early 2019 (Arthur, 2021), following further national lockdowns in autumn and winter 2020. The short 
observation periods for Greece and Austria (limited to a couple of weeks after the restrictions were lifted) 
show that job-posting activity remained sluggish and well below pre-pandemic levels in both cases 
(Betcherman et al., 2023; Bamieh and Ziegler, 2022).  

Moreover, the responses also differed by sector and occupation, with a particularly steep decline in the 
number of online postings in those non-essential sectors that were most heavily affected by COVID-19 
measures, such as leisure and hospitality or retail (Cedefop, 2020; Costa Dias et al., 2020; Hensvik et 
al., 2020); meanwhile, in the US, for example, essential retail occupations experienced a sharp increase 
(Forsythe et al., 2020). The recovery after April 2020 was particularly strong in healthcare occupations 
(Hensvik et al., 2020; Costa Dias et al., 2020). In this context, the teleworkability of occupations made a 
difference and helped to shield some – especially white-collar – occupations from pronounced drops in 
demand. However, this is not observed in all countries (see Forsythe et al., 2020; Holgersen et al., 2020; 
Bamieh and Ziegler, 2022).  

This paper contributes in two important ways to the expanding body of literature that examines the 
labour market effects of COVID-19. First, it analyses the exact timing of labour demand and its 
sensitivity to different COVID-19 measures, namely lockdowns and reopening. In this context, it 
addresses three major shortcomings of the literature summarised above: (i) partly due to its purely 
qualitative nature, the literature is silent on how quickly labour demand changes in response to a 
lockdown: the change could occur in anticipation of the announcement/implementation; with the 
announcement; with the implementation; or with a certain time lag after implementation; (ii) it mainly 
considers lockdown, but ignores reopening: while related research has shown that low-skilled 
occupations with limited teleworkability were worst affected by the first lockdown (Cedefop, 2020; Costa 
Dias et al., 2020; Hensvik et al., 2020; OECD, 2021), relatively little is known about whether – and how 
quickly – demand rebounded, especially after subsequent lockdowns. Hence, the analysis of reopening 
is crucial, as it helps to identify occupations whose sluggish recovery in demand means that they may be 
left behind as the economy revives, and that therefore deserve particular policy attention; (iii) it only 
covers the first major lockdown, not subsequent lockdowns. However, the responsiveness of labour 
demand to the later lockdowns and reopening may be quicker and more symmetrical, because there is 
less uncertainty, thanks to the experience gleaned from previous lockdowns. Our analysis also accounts 
for the sector-specificity of COVID-19 measures and examines potential heterogeneity across 
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occupations, industries and regions, with respect to how quickly labour demand responds to a lockdown 
and the subsequent reopening. Furthermore, it considers the importance of the teleworkability of 
occupations, and examines whether that made any difference during the lockdowns by helping to 
prevent a decline in labour demand, as has been shown in other studies (Dey at al., 2020; Flisi and 
Santangelo, 2022; Sostero et al., 2020). 

Second, in addition to the lockdowns and periods of reopening, the analysis looks at vaccine roll-out as 
an additional COVID-19 containment measure, and determines its role in labour demand generally, as 
well as its (potentially differentiated) effect on labour demand during lockdowns in particular. This is 
relevant, since progress in vaccination is a critical factor for labour market recovery (Kiss et al., 2022; 
Mosbah and Dharmapala, 2022).  

The analysis uses a unique dataset of online job-posting data from the largest online job portal in Austria 
– karriere.at. The information is available on a daily basis and allows us to identify the responses within 
days or weeks around a particular COVID-19 event – i.e. the beginning of a lockdown and its end, when 
restrictions were lifted and the economy reopened – as well as during the vaccine roll-out; this is not 
possible using official labour market data, as they are not available with such frequency. In this context, 
Austria represents an interesting case, since it went through several national lockdowns that were 
always among the strictest in the world (Badelt, 2021; see also the OxCGRT).1 We focus on three 
national lockdowns in Austria and analyse six related events, namely the beginning of three national 
lockdowns and the reopening after each: (i) the first national lockdown (16 March to 29 May 2020); (ii) 
the second and third national lockdowns taken together (they were separated by only two days) (3 
November 2020 to 8 February 2021); and (iii) the fifth national lockdown for the unvaccinated (15 
November 2021 to 31 January 2022). The fourth lockdown was a regional lockdown and is therefore not 
considered. Moreover, we focus on 2021 as the key vaccine roll-out period, and use weekly vaccination 
data at the regional level. During all national lockdowns, general curfews were imposed and only 
essential services remained open; other sectors – and most importantly the leisure and hospitality 
industry, which is of particular importance in tourism-dependent Austria – had to shut down entirely. 
Furthermore, to prevent a possible wave of insolvencies among domestic companies and a rapid rise in 
unemployment, several financial support measures were developed and implemented by the Austrian 
government in the course of 2020 and 2021 for companies, individuals and organisations – most 
notably, the COVID-19 short-time working scheme.  

Methodologically, it applies an event study approach from the finance literature, developed by Ball and 
Brown (1986), and specifies a seven-week time window around each of the events tested.  

Our results point to very different responses to the various lockdowns, but confirm a change in the speed 
and patterns of adjustment across the lockdowns. Specifically, posting activity was still above trend in 
the two weeks before the first lockdown began; it dropped below trend as the first lockdown began and 
then declined further over the following four weeks. It recovered slowly, but failed to return to trend even 
several weeks after the measure was lifted. By contrast, posting activity responded much more rapidly 
and more symmetrically at both the start and the finish of the next lockdown considered. The same holds 
true for the last lockdown; however, above-trend posting activities were visible both at the time the start 
of the lockdown was announced and at the end. The positive developments during the final lockdown 
 

1  See the Stringency Index from the Oxford Coronavirus Government Response Tracker (OxCGRT): 
https://ourworldindata.org/covid-stringency-index  

https://ourworldindata.org/covid-stringency-index
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are likely associated with the relatively modest slump it triggered and with the strong mood of optimism 
among employers, as they prepared for the post-lockdown recovery (which took off soon after the 
measure was lifted). While there is little difference across regions, responses to the various events do 
differ by occupation and industry. For instance, technicians, and managers and professionals were also 
temporarily affected: they saw a pronounced decline in posting activity in response to the first lockdown 
and a very slow recovery after it was lifted; but significantly above-trend activity at the beginning and the 
end of the final lockdown. Interestingly, their higher level of teleworkability did not shield them from the 
negative effects during the first lockdown. Across industries, the most notable effects are to be observed 
in the leisure and hospitality industry sector, which was the hardest hit, due to the mandatory closures 
and the widespread travel restrictions and bans, but which recovered only very slowly; and in the IT, 
internet and telecommunications industry sector, where posting activity developed in the opposite 
direction to the other industries other sectors. This is related to the increased demand during the first 
lockdown for IT experts to implement the new digital solutions triggered by the surge in e-commerce and 
the increase in working-from-home arrangements (which, however, soon reached saturation point). 
Finally, there is little robust evidence of a differentiated effect of vaccinations during lockdowns, 
suggesting that during the lockdowns vaccination uptake may not have had an additional demand-
enhancing effect.  

The rest of the paper is structured as follows: section 2 discusses the data source and the COVID-19 
containment measures analysed here, in terms of the nature of the different lockdowns that were 
imposed by the Austrian government between 2020 and 2022 and the timing of the associated events 
that we tested, as well as the vaccination roll-out programme that started at the end of 2020 and took off 
over the ensuing months. Section 3 lays out the methodological approach used to determine how 
sensitive online job-posting activity was to the various COVID-19 measures. The findings of the analysis 
are presented and discussed in section 4 – also differentiating by occupation, industry and region. 
Section 5 summarises the results and offers some conclusions. 
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2. Data and events tested 

2.1. ONLINE JOB-POSTING DATA 

The data used in the analysis are drawn from the largest private online job portal in Austria – 
karriere.at,2 which has been operating since 2005. It is the market leader in online recruitment for 
professional and managerial workers, and therefore caters more to job seekers at the upper end of the 
skills hierarchy. It is the job portal with the greatest online reach in Austria, with more than 4.9 million 
visitors and over 30 million page views each month (GfK Austria 3/2019; Google Analytics 1/2019).  

For the purposes of our analysis, karriere.at provided the online job postings (OJPs) that were posted on 
its platform from 2005 until May 2022 – a total of 2.2 million. For our analysis, we use OJPs that were 
posted on the karriere.at platform from two years before the start of the pandemic – used to establish a 
pre-pandemic reference period and baseline – up to the latest available day: i.e. between 1 January 
2018 and 31 May 2022. The OJP raw text includes detailed information on the job title, education and 
skills requirements, and other information on the vacant position, such as geographical location (federal 
state, district), industry or type of job (full time, part time). Of key importance for the analysis is the date 
of issuance – i.e. the date on which the job ad was created and published on the karriere.at website. 
This allows us to assign OJPs to the different lockdown phases and associated lockdown events in 
terms of their beginning and end. For the estimation, we aggregate daily OJPs to weekly counts. 

For the subsequent analysis, from the rich OJP raw text we use the information on job title, education 
and skills requirements, industry, geographical location and date of issuance. 

Specifically, the job title and the education and skills requirements are used to classify occupations: 
these are not only important control variables in our analysis, but also allow us to shed light on 
occupation-specific responses to the COVID-19 containment measures. For this, we apply Big Data 
techniques. Specifically, we use the two-step statistical machine-learning algorithm proposed by 
Schierholz and Schonlau (2020): as a first step, it matches the occupation titles from a German 
translation of the ISCO classification document3 to the job titles given in the postings, using three 
different matching procedures: exact, bag-of-words and approximate (or ‘fuzzy’) matching.4 That way, 
62% of all OJPs can be assigned an ISCO code. For the three matching procedures, we use the 
occupation titles of the four-digit ISCO classification.  

 

2  See https://www.karriere.at  
3  See https://www.statistik.at/KDBWeb/kdb_DownloadsAnzeigen.do?KDBtoken=ignore  
4  In the ‘exact’ procedure, we only use perfect matches between the ISCO occupation title and the job title of the OJP. In 

the ‘bag-of-words' procedure, we split the occupation titles as well as the job titles into separate words, compare them to 
each other and consider it a match if the Jaccard index is greater than 0.6. Finally, the ‘fuzzy’ matching uses the 
generalised Levenshtein edit distance to compare the two titles and considers it a match if the maximal distance 
between the two is less than 0.1. The threshold values for the ‘bag-of-words' and ‘fuzzy’ matching were chosen so that 
the number of false matches (evaluated through manual inspection) was minimised. 

https://www.karriere.at/
https://www.statistik.at/KDBWeb/kdb_DownloadsAnzeigen.do?KDBtoken=ignore
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As a second step, the wording of the ISCO-classified OJPs from step 1 is used as training data for a 
machine-learning algorithm – an XGBoost classifier. The text contains detailed information on the 
education and skills requirements for the posted job, which allows the algorithm to learn which specific 
words and phrases are typically associated with a particular job (i.e. a specific ISCO code). The trained 
algorithm can then predict the ISCO codes of the OJPs that have not yet been classified in step 1, based 
solely on their wording. For this step, we aggregate the four-digit ISCO codes to one-digit ISCO codes.  

In view of the small number of OJPs for particular one-digit occupations (especially in the lower 
occupational segment), we form five occupational groups, based on the ISCO-08 one-digit classification: 
(i) managers, professionals (ISCO-08: 1-2); (ii) technicians (ISCO-08: 3); (iii) clerks (ISCO-08: 4-5); 
(iv) craft workers (ISCO-08: 6-7); and (v) manual workers (ISCO-08: 8-9) (for further details see Table 1 
below). 

Table 1 / Occupational groups, according to one-digit ISCO-08 classification 

Group ISCO-08 classification 

Managers, professionals Managers (ISCO-08: 1) and professionals (ISCO-08: 2) 

Technicians Technicians and associate professionals (ISCO-08: 3) 

Clerks Clerical support workers (ISCO-08: 4) and service and sales workers (ISCO-08: 5) 

Craft workers 
Skilled agricultural, forestry and fishery workers (ISCO-08: 6) and craft and related trades 
workers (ISCO-08: 7) 

Manual workers 
Plant and machine operators and assemblers (ISCO-08: 8) and elementary occupations 
(ISCO-08: 9) 

 

Industries in the postings follow a classification scheme defined by karriere.at, which we adjusted to 
align better with the NACE Rev. 2 industry classification (see Table A.1 in the annex for an overview and 
correspondence with the NACE Rev. 2 industry classification). All in all, we defined 14 industries (which 
in some cases refer to sub-industries).  

We also classify the geographical location of the job advertised in a posting, according to NUTS 
regions.5 In the analysis, we report the results separately by NUTS region. To this end, we follow closely 
the NUTS 1 regional classification, based on groups of Austrian federal states, since the number of 
OJPs varies widely across federal states, being particularly low in some (e.g. Burgenland, Carinthia, 
Vorarlberg) and very high in others (e.g. Upper Austria, where the headquarters of karriere.at is located). 
Specifically, we distinguish the following four regions: (i) Northern region (Upper Austria); (ii) Eastern 
region (the capital city of Vienna, Lower Austria and Burgenland); (iii) Southern region (Styria and 
Carinthia); and (iv) Western region (Salzburg, Tyrol and Vorarlberg). The four regions differ in terms of 
industry structure; in view of the industry-specificity of the COVID-19 measures, this may elicit different 
responses at the regional level. Specifically, manufacturing dominates in the North and South; public 
 

5  We classify the geographical location of the job according to NUTS 1-3 regions (to the most detailed level possible for a 
given OJP), again using a regular expression search for municipality and NUTS 1-3 region names (as well as 
derivations thereof). Despite its simplicity, this method successfully assigns 89% of OJPs NUTS 2 regions (i.e., federal 
states) and 84% of OJPs NUTS 3 regions (i.e., detailed districts).  
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services and utilities in the East (due to the dominance of administrative activities concentrated in the 
capital Vienna); and wholesale, as well as leisure and hospitality in the West.  

An overview of the frequency of the OJPs in the sample used for the analysis (2018-2022), differentiated 
by occupational group, industry and region, can be found in Figure A.1 in the annex. Given the industry-
specificity of the lockdowns, Figure A.2 shows the frequency of OJPs by industry for each of the five 
occupational groups (as an average between 2018 and 2022), while Figure A.3 shows the respective 
annual frequencies (for 2018 to 2022), and thus shows important pandemic-related changes in the 
demand for new hires by occupational group and industry.  

From the OJP requirements wording, we also use information on teleworkability6 options to compute two 
different teleworkability indices, which we use in our empirical analysis as important occupation-specific 
control variables. Both are based on the number of mentions of keywords – indicating that a certain job 
can be carried out from home/remotely – found in the OJPs.7 We label a job ‘teleworkable’ if there is at 
least one reference in the text of the advert. The first index is time invariant and is based on the number 
of mentions of keywords before the pandemic (2010 to 2019) in each occupational category. The second 
index is time variant and refers to the number of mentions of relevant keywords for a given occupation 
within a certain timeframe – in our case, a week. Thus, this teleworkability index allows us to capture the 
change in teleworkability for each occupation over time. 

Both teleworkability indices are shown in Figure 1 for all occupations (all ISCOs), and for each of the five 
occupational groups. This highlights the fact that prior to the COVID-19 pandemic, only around 0.1% of 
all adverts contained a reference to teleworking, with considerable variation across occupational groups. 
Hardly any reference to teleworking was to be found in adverts for manual, craft or clerical workers: most 
references were in adverts for managers and professionals, followed by technicians. With the onset of 
the pandemic, however, teleworking came to be mentioned more frequently: between 2020 and 2022, 
the share of adverts that contained a reference to teleworking almost quadrupled, rising from the 0.1% 
prior to the pandemic to around 0.4%. Apart from manual workers, teleworkability increased across the 
occupations, but most notably for technicians, and managers and professionals. A small increase can 
also be observed for clerical workers – albeit with a delay, mainly between 2021 and 2022.  

Teleworkability also differs across industries (as shown in Figure A.4 for the time-variant teleworkability 
index). In the years before the COVID-19 pandemic, references to teleworking were most frequently 
found in adverts for jobs in the IT, internet and telecommunications industry; that said, such references 
were on the decline until the pandemic struck, since when there has been a sharp rise. With the onset of 
the pandemic, references to teleworking in job postings increased in all industries, but especially in 
manufacturing, personal services and consulting services. In many industries, this was only temporary, 
and a decline can be observed towards the end of the pandemic. 

 

6  In Austria, there is neither a unilateral obligation nor a right to work from home; instead, working from home is voluntary 
and needs to be agreed by the employer and the employee, which makes the announcement in a job advert of the 
option to undertake remote work an important signal.  

7  The keywords refer to expressions in either German or English that describe remote work and encompass home office, 
home work, heim arbeit, heim office, tele work, tele arbeit, tele heimarbeit, zuhause arbeiten, arbeit zuhause, arbeiten 
von zuhause, arbeitsplatz zu hause, working from home, home working, mobiles arbeiten, mobile arbeit, remote work, 
remote home, remotes team, remote teilweise, remote möglich, remote umständen möglich, remote möglichkeit, 
remote, remote option. 
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Figure 1 / Teleworkability – total and by occupational group, 2010-2022 

 
Note: Yearly aggregates of the time-variant teleworkability indicator are shown. The two teleworkability indices are reported 
for all ISCOs (i.e. the total) as well as for five occupational groups: managers, professionals (managers (ISCO-08: 1), 
professionals (ISCO-08: 2)); technicians (technicians and associate professionals (ISCO-08: 3)); clerks, clerical workers 
(clerical support workers (ISCO-08: 4) and service and sales workers (ISCO-08: 5)); craft workers (skilled agricultural, 
forestry and fishery workers (ISCO-08: 6) and craft and related trades workers (ISCO-08: 7)); and manual workers (plant 
and machine operators and assemblers (ISCO-08: 8) and elementary occupations (ISCO-08: 9)). 
Source: karriere.at, own calculations. 

2.2. TESTED EVENTS 

During the COVID-19 pandemic, Austria experienced five lockdowns of various durations and severity 
(see Table 2 for an overview). The first national lockdown, between mid-March and the end of May 
2020, was the most dramatic, bringing public life to a near standstill. Aside from basic supplies, all 
businesses (as well as federal parks and public baths) had to remain closed until further notice; schools 
and universities were shut; air traffic was largely suspended; and strict contact restrictions and curfews 
came into effect, based on a newly passed COVID-19 law.  

The second national lockdown in autumn 2020 was characterised by a succession of light and strict 
lockdowns. Restaurants, recreational facilities and museums had to remain closed, while all shops were 
initially kept open, though they then had to close from 17 November, with the beginning of a ‘strict’ 
lockdown (when only essential services remained open). Universities and colleges switched to distance 
learning, while primary and secondary schools and kindergartens remained open; a night-time curfew 
was introduced, which was later converted into a general curfew. It ended at Christmas (in order to allow 
for limited Christmas shopping and family gatherings), but two days later led directly into the third strict 
national lockdown, which again imposed similar measures.  

The third lockdown also marks the start of Austria’s public immunisation campaign: on 27 December 
2020, five days after the European Medicines Agency (EMA) gave the green light to the BioNTech/Pfizer 
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vaccine, the first vaccination against the coronavirus was administered in Austria. However, larger 
quantities of vaccines only became available in 2021. Initially, priority was given to people who were 
immunocompromised and to those over the age of 80; gradually, access was opened up for younger 
and healthier groups (Desson et al., 2022). In May 2021, all vaccination priority rules were lifted, and by 
January 2022 vaccination rates had plateaued at around 73% (Stamm et al., 2022).  

The fourth strict (‘East’) lockdown was limited to Austria’s three easternmost federal states (the capital 
Vienna, Lower Austria and Burgenland) and envisaged round-the-clock restrictions on contact and 
mobility, and the closure of shops (except for basic supplies), schools and recreational facilities. 

Finally, the fifth strict national lockdown, in autumn 2021, differentiated by vaccination status and initially 
only applied to the unvaccinated, whose lockdown started 7 days earlier and lasted 6 weeks longer than 
the lockdown for those who had been vaccinated or had recovered. Unvaccinated people aged 12 and 
over were only allowed to leave home for a limited number of reasons (i.e. to work and to buy food), 
which made Austria the first EU country to confine people who had not yet received the COVID-10 
vaccine. As with previous lockdowns, entire sectors were shut down completely (i.e. the leisure and 
hospitality industry, which includes accommodation and food services and arts, entertainment and 
recreation) and all-day curfews were imposed. However, schools remained open.  

On 1 February 2022, the day after the end of the lockdown for the unvaccinated, COVID-19 jabs 
became mandatory for all adults in Austria – which made it the first country in the EU to impose 
compulsory vaccination (the measure had been announced on 19 November 2021, 4 days after the start 
of the lockdown for the unvaccinated). The law stipulated that any person aged 18 or over who refused a 
jab would face a penalty of up to EUR 3,600 every 3 months, unless pregnant or severely ill. The 
penalties were to be introduced from March 2022. However, the vaccine mandate was never enforced 
and was eventually suspended on 9 March 2022. 

Table 2 / Events tested 

Measure Beginning End Nature 
1st lockdown 16 March 2020 29 May 2020 Strict 
2nd lockdown 3 Nov. 2020 16 Nov. 2020 Light 
 17 Nov. 2020 6 Dec. 2020 Strict 
 7 Dec. 2020 23 Dec. 2020 Light 
 24/25 Dec. 2020 Easing of restrictions 
3rd lockdown 26 Dec. 2020 8 Feb. 2021 Strict 
4th lockdown 1 April 2021 19 May 2021 Hard (Eastern provinces only) 
5th lockdown 15 Nov. 2021 31 Jan. 2022 Strict – unvaccinated 
 22 Nov. 2021 12 Dec. 2021 Strict – vaccinated (& recovered) 

 

For the analysis, we focus on three national lockdowns: (i) the first and most dramatic national lockdown, 
which started on 16 March 2020 and ended on 29 May 2020; (ii) the second and third national 
lockdowns (taken together, because the break in between was very brief), which started on 3 November 
2020 and ended on 8 February 2021; and (iii) the fifth strict national lockdown for the unvaccinated, 
which started on 15 November 2021 and ended on 31 January 2022. The fourth lockdown was only in 
effect in the three easternmost federal states, and is thus not considered here.  
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The above discussion of the COVID-19 containment measures shows that the start and end points of 
the fifth lockdown fell in the same weeks as the vaccination mandate was announced and implemented, 
respectively. Hence, the findings for the fifth lockdown may be biased by the potentially optimistic 
assessment and outlook of employers who were looking to hire new employees, and therefore posted 
job advertisements online in response to the vaccination mandate. However, there is generally only 
limited trust among the Austrian population in the effectiveness of vaccines (Kittel et al., 2021), a high 
degree of hesitancy related to COVID-19 vaccines and strong opposition to compulsory COVID-19 
vaccination (Paul et al., 2021). This was well known and was discussed incessantly in the media in the 
run-up to implementation of the vaccine mandate. Thousands of people took to the streets in cities and 
towns across Austria to protest against the vaccination mandate. Hence, in view of the generally strong 
COVID-19 vaccine hesitancy and the strong opposition to compulsory COVID-19 vaccination, the 
anticipated effectiveness of the vaccination mandate was low right from the beginning; it is therefore 
likely that it generated only limited optimism and little response in posting activity.  

Hence, while there seems to be little to be learned from Austria’s vaccination mandate, its general 
COVID-19 vaccination roll-out programme (which was voluntary and allowed everyone to be vaccinated 
by a general practitioner free of charge) may have had an impact. The programme started on a small 
scale at the end of 2020, when Austria was in its third lockdown, and came as something of a relief to 
many – a source of hope and an alternative to further lockdowns. Over subsequent months, over 70% of 
the population was immunised. The uptake then stagnated, prompting the Austrian government to make 
vaccination mandatory (see the discussion above). In view of this, we also look at the COVID-19 
vaccination roll-out programme and determine whether OJP activity was affected by an increase in 
population immunisation levels (which may have helped boost optimism and encourage posting activity). 
Furthermore, we examine whether population immunisation levels affected OJP activity differently during 
the lockdowns and during periods without a lockdown. Since vaccinations mainly became available from 
early 2021 onwards, we focus on the second/third and the fifth lockdowns. This analysis will be taken up 
in section 4.3 below. It uses daily vaccination data (aggregated at the weekly level) from Austria’s 
Federal Ministry of Social Affairs, Health, Care and Consumer Protection at the regional level as the (log 
of the) share of those persons in the total population who had received two doses. The vaccination data 
are available at the NUTS 2 level, which we aggregate to the NUTS 1 level, in accordance with the OJP 
regional classification (see section 2.1 above). The share of vaccinated person in the total population (by 
the number of doses) is shown in Figure A.5 in the annex. It points to two strong uptake phases for one 
and two doses, with the strongest phase occurring in the first half of 2021, and a much weaker phase in 
autumn 2021, which began several weeks before the fifth lockdown. This phase also saw a sharp 
increase in the uptake for three doses, which is considered to provide basic immunisation.  

During 2020, the Austrian government also introduced several financial support measures (some of 
them new) for companies, individuals and organisations. These were intended to prevent a possible 
wave of insolvencies among domestic companies and a rapid rise in unemployment. The public aid 
package was substantial, amounting to more than 10% of Austria’s 2019 GDP. The measures affected 
demand for labour, as well as demand for new hires (which is the focus of our analysis). We do 
acknowledge the importance of these measures, but do not consider them in our analysis, due to the 
limited granularity and frequency of the data. Nonetheless, for the sake of completeness, we briefly 
discuss here the most important measures and the timing of their implementation. Of particular 
importance was the COVID-19 short-time working scheme (COVID-19-Kurzarbeit), which was 
implemented in March 2020 and provided for a replacement rate of net wages of 80% to 90%. Initially, it 
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was available for three months, but the scheme was repeatedly modified and extended over 2020 and 
2021, before eventually being phased out in October 2023. Of similar importance were the immediate 
assistance payments (Soforthilfen) to companies, especially the emergency funds (Notfallfonds) and 
fixed-cost subsidies (Fixkostenzuschüsse). Both were available from April 2020 onwards, and were 
intended to compensate firms for the substantial loss of business due to the COVID-19 crisis. The latter 
was phased out at the end of August 2020, to be replaced by a new version at the end of November 
2020 (Fixkostenzuschuss 800.000). At the end of 2020, additional financial support measures became 
available to companies, all intended to compensate them for the crisis-induced loss of sales 
(Verlustersatz, Lockdown Umsatzersatz I). Both were available for a limited duration only and were 
replaced with two other schemes in February 2021 (Lockdown Umsatzersatz II, Ausfallsbonus). In 
parallel, liabilities and warranties for bank loans were available. Many of the schemes were administered 
by the COVID-19 Federal Financing Agency Ltd (COFAG), which was established in March 2020. 
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3. Methodological approach 

Methodologically, we proceed in two steps. As a first step, we focus on the entire lockdown – from 
beginning to end – and determine the total average effect of each of the three lockdowns considered 
(section 3.1). Then we take a close look at the period surrounding the start and the end of the three 
lockdowns as the two key lockdown-related events, in order to identify the announcement effect, the 
immediate implementation effect and any lagged responses to either of the two key measures 
(section 3.2). 

3.1. COMPLETE LOCKDOWN ESTIMATION 

The total average effect of each lockdown will be analysed using the following specification:  

𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝛽𝛽𝑖𝑖𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖∈1𝑠𝑠𝑖𝑖,2𝑛𝑛𝑛𝑛/3𝑟𝑟𝑛𝑛,5𝑖𝑖ℎ + 𝜇𝜇𝑖𝑖(𝑖𝑖) + 𝜒𝜒𝑖𝑖 + 𝜃𝜃𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖, (1) 

where 𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑖𝑖 refers to the number of online job postings for occupation 𝑖𝑖 in industry 𝑗𝑗 in week 𝑡𝑡. The 
dummies 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖 are equal to one if the date of the OJP falls in the period of one of the three 
lockdowns (1st, 2nd/3rd, 5th), and zero otherwise. Thus, this definition of a lockdown does not include 
the announcement period before the beginning of the lockdown. 𝜇𝜇𝑖𝑖(𝑖𝑖) refers to occupation-specific 
indicators that can be either (1) a teleworkability index for every occupation that is constant over time 
(‘constant’); (2) a teleworkability index for each occupation that is variable over time (‘time dependent’); 
or (3) four occupational dummies (at the one-digit level) as specified in Table 1 above (with manual 
workers as the reference category). The two teleworkability indices are shown in Figure 1 above and are 
defined as the share of the total number of OJPs per occupation. All three indicators account for 
occupation-specific variation. 𝜒𝜒𝑖𝑖 are industry fixed effects, 𝜃𝜃𝑖𝑖 refers to a weekly linear time trend that 
captures long-term developments and 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 is the error term.  

Furthermore, we introduce an interaction term between each of the three lockdown dummies 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖 
and the different occupation-specific indicators 𝜇𝜇𝑖𝑖(𝑖𝑖) to allow for their differentiated effect on posting 
activity for each lockdown. The interaction terms will show whether more-teleworkable occupations 
responded to the three lockdowns in ways that were different from less-teleworkable ones, and which 
occupation was more or less strongly affected by each lockdown (relative to manual workers as the 
reference category). This will be tested by the following specification:  

𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝛽𝛽𝑖𝑖𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖 + 𝜇𝜇𝑖𝑖(𝑖𝑖) + ∑ 𝛾𝛾𝑖𝑖𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖 ∗ 𝜇𝜇𝑖𝑖(𝑖𝑖) + 𝜒𝜒𝑖𝑖 + 𝜃𝜃𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖1𝑠𝑠𝑖𝑖,2𝑛𝑛𝑛𝑛 3𝑟𝑟𝑛𝑛⁄ ,5𝑖𝑖ℎ 𝑖𝑖∈1𝑠𝑠𝑖𝑖,2𝑛𝑛𝑛𝑛 3𝑟𝑟𝑛𝑛⁄ ,5𝑖𝑖ℎ . (2) 

The effect of the vaccination roll-out programme will be tested in a way similar to equation (1), but with 
the number of online job postings for occupation 𝑖𝑖 in industry 𝑗𝑗 of region 𝑟𝑟 and in week 𝑡𝑡 (𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑟𝑟𝑖𝑖) as the 
dependent variable and the share of the population of a NUTS 1 region that had had two doses of the 
vaccine 𝑣𝑣𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣2𝑟𝑟, as well as region fixed effects 𝜋𝜋𝑟𝑟 as additional control variables (in addition to the 
lockdown dummies 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖, occupation and industry fixed effects 𝜇𝜇𝑖𝑖(𝑖𝑖) and 𝜒𝜒𝑖𝑖, a weekly trend 𝜃𝜃𝑖𝑖 and 
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the error term 𝜀𝜀𝑖𝑖𝑖𝑖𝑟𝑟𝑖𝑖). As with equation (2), we add an interaction term 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖 ∗ 𝑣𝑣𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣2𝑟𝑟 to account for 
the differentiated effect of vaccinations during the lockdowns.  

Methodologically, a Poisson Pseudo Maximum Likelihood (PPML) estimator is used for both 
specifications, to account for the non-negative count nature of the data. We report the results using 
clustered covariance matrix estimation standard errors for panel data, which are robust to general forms 
of cross-sectional and serial correlation.8 

3.2. WEEKLY EFFECTS ESTIMATION 

Furthermore, we apply the event study approach developed by Ball and Brown (1968) to identify the 
weekly responses of online job-posting activity to the two key COVID-19 containment measures – the 
beginning of a lockdown and its end (reopening). For this purpose, we estimate the following 
specification: 

𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝛽𝛽𝑖𝑖𝜏𝜏𝑙𝑙𝑤𝑤𝑤𝑤𝑙𝑙𝑖𝑖𝜏𝜏𝑏𝑏
𝜏𝜏=−𝑎𝑎 + 𝜇𝜇𝑖𝑖(𝑖𝑖) + 𝜒𝜒𝑖𝑖 + 𝜃𝜃𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖, (3) 

where 𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑖𝑖 refers to the number of online job postings for occupation 𝑖𝑖 in industry 𝑗𝑗 in week 𝑡𝑡. The 
dummies 𝑙𝑙𝑤𝑤𝑤𝑤𝑙𝑙𝑖𝑖𝜏𝜏 are equal to one if the date of the OJP falls within 𝜏𝜏 weeks of the event, and zero 
otherwise, where 𝜏𝜏 is the time window, set to -𝑣𝑣 weeks before and 𝑏𝑏 weeks after the event (𝜏𝜏 = 0). In 
this respect, each COVID-19-related event has its own time window. All in all, we test six events – the 
beginning and the end of three lockdown periods – and look at two weeks before each event (-𝑣𝑣 = 2) 
and five weeks after (𝑏𝑏 = 5); thus there are eight dummies per event that we estimate. The two weeks 
before each event capture the announcement effect, since each lockdown was announced a week 
ahead of its enforcement. 𝜇𝜇𝑖𝑖(𝑖𝑖), 𝜒𝜒𝑖𝑖, 𝜃𝜃𝑖𝑖 and 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 are defined as above. We again use a PPML estimator, 
with panel-adjusted standard errors.  

Moreover, accounting for the sector-specificity of COVID-19 measures, we identify the heterogeneity 
across occupations, industries and regions, and estimate equation (3) separately for (i) each of the five 
one-digit occupations (as specified in Table 1 above); (ii) 14 industries (see Table A.1 in the annex); and 
(iii) four regions (roughly corresponding to the NUTS 1 regional classification: the Northern, Eastern, 
Southern and Western regions – see section 2.1 for a discussion).9 

The effect of the vaccination roll-out programme will be tested as outlined above, but with weekly 
dummies (instead of dummies for the complete lockdowns), and with an interaction term 
∑ 𝜔𝜔𝑖𝑖

𝜏𝜏𝑣𝑣𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣2𝑟𝑟𝑙𝑙𝑤𝑤𝑤𝑤𝑙𝑙𝑖𝑖𝜏𝜏𝑏𝑏
𝜏𝜏=−𝑎𝑎  added as a second step to account for the differentiated effect of vaccinations 

during the second/third and the fifth lockdowns. However, we expand the time window to cover the entire 
period of the lockdowns (including the two-week pre-implementation and the five-week post-
implementation periods), in order to account for the fact that the vaccination roll-out started only slowly, 
which potentially elicited a strongly delayed effect on posting activity. 

 

8  See Zeileis (2006), who implements the procedures proposed in Newey and West (1987) and Driscoll and Kraay (1998). 
9  We also further differentiate the complete lockdown effect by occupation, industry and NUTS region. For the sake of 

brevity the results are not presented here, but are available from the authors upon request.  
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4. Results 

The results of the empirical analysis are discussed in the following sections. Section 4.1 reports the 
results for the complete lockdown, and then section 4.2 takes a closer look at the weeks around the start 
and the end of a lockdown (the reopening), in the context of an event study approach. Sections 4.2.1, 
4.2.2 and 4.2.3 provide additional results differentiated by occupation, industry and region, respectively. 
Section 4.3 focuses on the vaccination roll-out programme and its potentially differentiated effect on 
posting activity during the lockdowns, providing results for both complete and weekly lockdown 
estimations. Throughout the analysis, we use the root mean squared error (RMSE) as an indicator of the 
goodness-of-fit of the regressions. 

4.1. COMPLETE LOCKDOWN ESTIMATION RESULTS 

Our findings for the complete lockdown effects are shown in Figure 2 below. The first two rows provide 
the results when the time-invariant pre-pandemic teleworkability index is used; the third and fourth rows 
report the results with the time-dependent teleworkability index; while the remaining rows report the 
results when one-digit occupational dummies are used instead (as indicated by the labels on the right). 
In each of these three blocks of results, the first row refers to the main model (see equation (1) above), 
while the second row refers to the interaction model (see equation (2) above), where interaction terms 
were included between each of the three lockdown dummies and the afore-mentioned occupation-
specific indicators. We only show the coefficients for the lockdown dummies from equation (1) and the 
interactions between the lockdown dummies and the different occupation-specific indicators from 
equation (2). All regressions also include a time trend and industry fixed effects – the full results are 
reported in Table A.2 in the annex.  

Regarding the three lockdowns, our results from the main model (see rows 1, 3 and 5 in Figure 2) are 
similar across the specifications. The coefficients of the first lockdown are all negative and highly 
significant, and range from -0.629 to -0.691, indicating that posting activity decreased by between 47% 
and 50% during the first (and most dramatic) national lockdown.10 Negative effects are also observable 
for the second/third lockdown. However, here the coefficients are much lower – in the range of -0.338 
and -0.365 – indicating that posting activity decreased by between 29% and 31% during the second/third 
lockdown. By contrast, we observe positive and significant effects for the fifth lockdown: the coefficients 
indicate that posting activity increased by 23% to 28% during the final lockdown. The differences across 
the lockdowns need to be interpreted in the context of the economic responses they triggered 
(Baumgartner et al., 2022): the first and the second/third lockdowns were very severe, and the first 
resulted in the worst recession that Austria had experienced since the war, in terms of its speed and 
depth. Economic activity also collapsed rapidly in response to the second/third lockdown, but not as 
severely as in spring 2020, so that job-posting activity did not drop off too strongly. By contrast, the fifth 
lockdown was not only less severe, but also resulted in a slump that was less pronounced than in 
previous lockdowns and that quickly gave way to a rapid recovery, which suggests that the last 
 

10  In a PPML regression, a coefficient of -0.629 translates into a 47% reduction in OJPs posting (exp(-0.629) – 1)*100=-47%. 
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lockdown may have been characterised by a strong mood of optimism among employers, which led to 
above-trend posting activity.  

The results in Table A.2 from the main model (see columns (1) and (3)) show that teleworkability, 
irrespective of whether used as a time-invariant or a time-dependent indicator, is positively associated 
with posting activity, indicating that more-teleworkable occupations are in higher demand, in general. 
Since the time-variant teleworkability index is also more variable over time – in our case, weeks – the 
coefficient is also substantially lower. However, in this case, the RMSE is relatively high, which suggests 
that it does not perform too well.  

Whether teleworkable occupations also fared better during the lockdowns is tested in our interaction 
models (see rows 2 and 4 of Figure 2). The results generally support our hypothesis and show that 
more-teleworkable occupations were in greater demand than less-teleworkable occupations during all 
three lockdowns. There are two exceptions, though: first, the coefficient for the interaction of the first 
lockdown with the constant teleworkability index (see row 2) is negative, which suggests that during the 
first lockdown, there was less demand for more-teleworkable occupations than for less-teleworkable 
ones. This finding is consistent with the results of Bamieh and Ziegler (2022) for data from the job board 
of the Austrian Public Employment Service, but runs counter to what is typically found in the literature 
(Dey at al., 2020; Flisi and Santangelo, 2022; Sostero et al., 2020). Second, the coefficient for the 
interaction of the time-dependent teleworkability index with the second/third lockdown is insignificant. 

Figure 2 / Effects of complete lockdowns 

 
Note: Standard errors based on clustered covariance matrix estimation for panel data. A time trend and industry fixed effects 
are included in the estimations. Table A.2 in the annex reports the full results. It also shows that the RMSE is relatively high for 
the specification with the time-variant teleworkability index, which suggests that it does not perform too well.  
Source: karriere.at, own calculations. 



24  RESULTS  
   Working Paper 243  

 

The results in Table A.2 (column (5)) also show that posting activity varied across occupational groups, 
with significantly higher demand for all occupational groups than for manual workers (the reference 
category). Moreover, the results from the interaction model are compatible with the results for the 
constant teleworkability index, with generally negative effects for the first lockdown and positive effects 
for the second/third and fifth lockdowns. In addition, however, the results also show that the different 
occupational groups were affected differently by the three lockdowns considered (see the last four rows 
in Figure 2). Specifically, during the first lockdown, posting activity was significantly lower among all 
occupations relative to manual workers – with the exception of craft workers (related to the low number 
of observations) – and of similar magnitude. The size of the coefficients suggests that the decline in 
posting activity was strongest among the highly skilled occupations of technicians and managers and 
professionals (see also section 4.2.1 below). By contrast, the opposite is observable for the second/third 
and fifth lockdowns, when posting activity was higher – and of similar magnitude – mainly among the 
highly skilled and more-teleworkable occupations (see Figure 1 above), such as technicians and 
managers and professionals. Hence, for the highly skilled occupations, the advantage of teleworkability 
was evident only from the second/third lockdown onwards. 

4.2. WEEKLY EFFECTS ESTIMATION RESULTS 

The results for the weekly effects around the two key COVID-19 containment events are shown in 
Figure 3 below. The top row refers to the period around the beginning of each of the three lockdowns 
tested, while the bottom row refers to the end of each, when the lockdown was lifted and the economy 
reopened. For each event, we only show the beta coefficients of the weekly dummies as specified in 
equation (3). We report the results for three different variants of equation (3), which differ in the 
occupational variable used in the estimation: namely, a constant teleworkability index, a time-variant 
teleworkability index and occupational dummies.11 

Generally, the results are similar regardless of which of the three occupational indicators is used in the 
estimation. However, we find very few significant coefficients for the specification with the time-
dependent teleworkability indicator (which are mainly observable for the first lockdown), in which case 
the RMSE is also relatively high. 

The results point to important differences across the three lockdowns and show that posting activity 
responded quite differently to the beginning and the end of each lockdown. Specifically, posting activity 
responded negatively to the beginning of the first lockdown: it was still above trend in the two weeks 
before the first lockdown came into effect, but it dropped below trend when the lockdown began. Posting 
activity declined further over the following four weeks into the first lockdown, before recovering 
somewhat (though remaining depressed). At the end of the first lockdown, posting activity was still below 
trend, and temporarily dipped further the week it was lifted. Subsequently, however, it did recover slowly, 
though it did not fully return to the trend within the five-week time window analysed.  

In line with our hypothesis, the patterns are quite different for the second/third lockdown, which saw both 
speedier and more symmetrical responses. First, with the announcement of the second/third lockdown, 
posting activity declined to below trend. Hence, we observe a strong announcement effect. However, it 
 

11  All estimations also include a time trend and industry fixed effects, together with occupation fixed effects for the ‘ISCO 
1d’ specification. The full results are reported in Table A.3 in the annex.  
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did not fall any further when the lockdown actually came into force. Second, posting activity remained 
depressed in the weeks that followed, but only started to deteriorate further four weeks into the 
second/third lockdown. Third, the end of the lockdown did not elicit any substantial response. 
Specifically, posting activity was already at trend level the week before the end of the lockdown was 
announced, and remained at trend level, with no further change thereafter.  

Figure 3 / Weekly effects of individual lockdowns: beginning (top row) and end (bottom row) 

 
Note: The first lockdown started on 16 March 2020 and ended on 29 May 2020; the second and third lockdowns are taken 
together and started on 3 November 2020 and ended on 8 February 2021; the fifth lockdown refers to the lockdown for the 
unvaccinated and started on 15 November 2021 and ended on 31 January 2022. The vertical orange line refers to the 
tested event (i.e. the beginning or end of a lockdown). Only the beta coefficients of the weekly dummies from equation (3) 
are shown here, whereby different occupation-specific indicators were used in three different calculations: four one-digit 
occupational dummies (ISCO 1d), the time-invariant teleworkability index (Teleworkability (constant)), and the time-variable 
teleworkability index (Teleworkability (time dependent)). A time trend and industry fixed effects are included for all 
estimations (together with occupation fixed effects for the ’ISCO 1d’ specification). The full results are reported in Table A.3 
in the annex. Error bars refer to 95% confidence intervals, which are based on clustered covariance matrix standard errors.  
Source: karriere.at, own calculations. 

As with the findings for the complete lockdown, the fifth lockdown was associated with positive 
responses. Furthermore, in line with our hypothesis, the responses were again faster and more 
symmetrical than during the first lockdown: in the two weeks leading up to the lockdown, posting activity 
increased steadily; it then remained constant (above trend) after the lockdown was implemented, 
suggesting that the lockdown may have prevented a continued upward trend. The end of the fifth 
lockdown was again associated with above-trend posting activity. As with the end of the previous 
lockdown, posting activity was above trend a week before the end was announced, with no further 
changes after the restrictions were eventually lifted. 
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4.2.1. Results by occupation 

The results for the weekly effects of the three lockdown events on each of the five occupational groups 
considered are shown in Figure 4 below. The results refer to a specification which includes the time-
dependent teleworkability index (in addition to a time trend and industry fixed effects).12  

Figure 4 points to interesting occupation-specific responses across lockdown events. For instance, 
posting activity responded most strongly for the highly skilled occupations of technicians and managers 
and professionals: postings fell well below trend at the start of the first lockdown and continued to 
decline in the weeks that followed. When the first lockdown was lifted, however, posting activity was 
slow to recover, and was still below trend five weeks after the lockdown was lifted. By contrast, posting 
activity for craft workers and for clerks responded with a delay and only fell below the trend two to three 
weeks into the first lockdown; meanwhile, for manual workers there was no reaction and posting activity 
remained at trend level throughout. For manual workers, the unchanged posting activity in the first 
weeks into the lockdown, together with the limited overall decline in posting activity during the entire 
lockdown (see above), seems to be related to their importance in those essential sectors of the economy 
that continued operating. Moreover, unlike for technicians and managers and professionals, posting 
activity for those three occupational groups – craft workers, clerks and manual workers – recovered 
rapidly and returned to trend levels within one to two weeks following lifting of the lockdown.  

Concerning the second/third lockdown, the above-mentioned announcement effect is visible across all 
occupations, but it was significant only for technicians, and managers and professionals. Hence, as in 
the first lockdown, posting activity for the highly skilled occupations initially responded most strongly and 
with the greatest speed – indeed faster than during the first lockdown. Overall, however, posting activity 
dropped most for manual workers and clerks: the week the lockdown started, posting activity was below 
trend for all occupations, with the largest decline among manual workers and clerks. In the following five 
weeks, posting activity remained below trend for all occupations, and fell further towards the end of the 
five-week period, with the largest drop for manual workers and clerks overall. The stronger decline in 
posting activity among clerks appears to be related to the absence of winter tourism and the limited 
Christmas activity due to the lockdown at the end of the year. However, for all occupations except clerks, 
posting activity immediately returned to trend level with the announcement of the end of the lockdown, 
and remained at trend level in the following weeks, indicating a much faster response than during the 
first lockdown. For clerks, posting activity was depressed and was still below trend even five weeks after 
the lockdown was lifted. 

 

  

 

12  Since the underlying estimations are carried out separately for each occupational group, we can neither include 
occupational fixed effects nor the time invariant teleworkability indicator which is constant within an occupational group 
and thus collinear with the intercept. Thus, we include the time-dependent teleworkability indicator. The full results are 
available in Table A.4 in the annex.  
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Figure 4 / Weekly effects of individual lockdown events (beginning and end), by 
occupational group 

 
Note: The first lockdown started on 16 March 2020 and ended on 29 May 2020; the second and third lockdowns are taken 
together and started on 3 November 2020 and ended on 8 February 2021; the fifth lockdown refers to the lockdown for the 
unvaccinated and started on 15 November 2021 and ended on 31 January 2022. The five occupational groups are defined 
as follows (based on the ISCO-08 classification): managers, professionals (managers (ISCO-08: 1), professionals (ISCO-08: 
2)); technicians (technicians and associate professionals (ISCO-08: 3)); clerks, clerical workers (clerical support workers 
(ISCO-08: 4) and services and sales workers (ISCO-08: 5)); craft workers (skilled agricultural, forestry and fishery workers 
(ISCO-08: 6) and craft and related trades workers (ISCO-08: 7)); and manual workers (plant and machine operators and 
assemblers (ISCO-08: 8) and elementary occupations (ISCO-08: 9)). The vertical orange line refers to the tested event (i.e. 
the beginning or end of a lockdown). Only the beta coefficients of the weekly dummies from equation (3) are shown here. 
The time dependent teleworkability index, a time trend and industry fixed effects are included in the estimations. The full 
results are reported in Table A.4 in the annex. Error bars refer to 95% confidence intervals, which are based on clustered 
covariance matrix standard errors.  
Source: karriere.at, own calculations. 

As regards the fifth lockdown, posting activity again responded much quicker than during the first 
lockdown: it was above trend for craft workers, technicians, and managers and professionals from the 
week of the announcement to five weeks into the lockdown, with signs of a further increase in the fifth 
week. By contrast, posting activity for clerks did not respond at all, but remained at trend level 
throughout the seven-week period studied, while posting activity for manual workers returned to trend 
level when the beginning of the lockdown was announced and remained at trend level in the following 
weeks. At the end of the fifth lockdown, posting activity was similar and already above trend across all 
occupations in the week before the end of the lockdown was announced, with no changes thereafter 
(though it was relatively volatile for manual workers). 
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4.2.2. Industry-specific results 

The results for the weekly effects of the three tested lockdown events on each of the 14 industries 
considered are shown in Figure 5a and 5b below.13 For the sake of brevity, we mention only the most 
interesting findings. The results refer to a specification which includes occupational fixed effects, in 
addition to a time trend; this produces the lowest RMSE scores.  

Figure 5a / Weekly effects of individual lockdown events (beginning and end), by industry 

 
Note: The first lockdown started on 16 March 2020 and ended on 29 May 2020; the second and third lockdowns are taken 
together and started on 3 November 2020 and ended on 8 February 2021; the fifth lockdown refers to the lockdown for the 
unvaccinated and started on 15 November 2021 and ended on 31 January 2022. The vertical orange line refers to the 
tested event (i.e. the beginning or end of a lockdown). Only the beta coefficients of the weekly dummies from equation (3) 
are shown here. Occupational fixed effects, a time trend and industry fixed effects are included in the estimations. The full 
results are reported in Table A.5 in the annex. Error bars refer to 95% confidence intervals, which are based on clustered 
covariance matrix standard errors. 
Source: karriere.at, own calculations. 

In most industries, posting activity was above trend before the start of the first lockdown, but then dropped 
below trend in the week the lockdown began. The most pronounced drop can be observed in leisure and 
hospitality (which includes accommodation and food services and arts, entertainment and recreation), 
where posting activity dropped further in the following three weeks, before starting to pick up somewhat. 
Nonetheless, it remained far below trend in the five-week window studied. This drastic and sustained drop 
in posting activity was the result of mandatory closures and widespread travel restrictions and bans, which 
 

13  The full results are reported in Table A.5 in the annex.  
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hit the industry particularly hard, as reported in other studies (Koren, 2020). A more pronounced drop is 
also observable in other industries, such as public services and utilities, wholesale and retail trade, 
logistics, transport and traffic, and energy and environmental technology, which were also affected by 
mandatory closures and travel restrictions. In all industries, posting activity was below trend in the week 
that saw the lifting of the first lockdown, and remained below trend in the five-week window studied. By 
contrast, the IT, internet and telecommunications industry stands out from the rest: posting activity there 
remained above trend almost throughout the first lockdown period analysed. This is related to the fact that 
COVID-19 led to a surge in e-commerce and an acceleration of the digital transformation, as businesses 
and consumers increasingly ‘went digital’, providing and purchasing more goods and services online. Many 
workers also started to work from home.14 Hence, businesses increasingly sought IT experts to meet 
emerging digital challenges and to implement new digital solutions. 

Figure 5b / Weekly effects of individual lockdown events (beginning and end), by industry 

 
Note: The first lockdown started on 16 March 2020 and ended on 29 May 2020; the second and third lockdowns are taken 
together and started on 3 November 2020 and ended on 8 February 2021; the fifth lockdown refers to the lockdown for the 
unvaccinated and started on 15 November 2021 and ended on 31 January 2022. The vertical orange line refers to the 
tested event (i.e. the beginning or end of a lockdown). Only the beta coefficients of the weekly dummies from equation (3) 
are shown here. Occupational fixed effects, a time trend and industry fixed effects are included in the estimations. The full 
results are reported in Table A.5 in the annex. Error bars refer to 95% confidence intervals, which are based on clustered 
covariance matrix standard errors. 
Source: karriere.at, own calculations. 

 

14  Before the onset of the pandemic, telework was not too widespread in Austria but it increased from around 10% in 2019 
to around 18% in 2020, putting Austria in fourth place among all EU27 countries (see Eurostat: lfsa_ehomp). 
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In all industries, posting activity was below trend even before the second/third lockdown was announced, 
and remained below trend for the five weeks thereafter. A notable exception is again the IT, internet and 
telecommunications industry, where posting activity started well above trend, but then fell to below trend 
when the lockdown began. It also remained far below trend for the five weeks thereafter. The sharp drop 
in job postings in the IT industry indicates that either the digital transformation was already sufficiently 
advanced in most businesses (so that the demand for IT experts declined again) or that businesses 
anticipated the second/third lockdown and brought forward their hiring activities. Posting activity across 
industries responded differently to the end of the second/third lockdown. Specifically, in several 
industries, posting activity was below trend before the second/third lockdown was lifted, but quickly 
returned to trend level, largely in the week when the lockdown was eventually lifted. However, in some 
industries – the leisure and hospitality industry, as well as the IT, internet and telecommunications 
industry – posting activity remained far below trend for the five weeks thereafter. By contrast, posting 
activity in the consulting services industry barely responded to the end of the lockdown, and remained 
slightly above trend throughout the entire seven-week window around the end of the lockdown (though 
not always significant).  

In most industries, posting activity was above trend before the start of the fifth lockdown and remained 
above trend thereafter. A further upward trend is observable in some industries, such as the public 
services and utilities industry, the wholesale and retail trade industry (from week two onwards), and the 
health and social services industry. Particularly noteworthy are leisure and hospitality and the IT, internet 
and telecommunications industry: whereas both previous lockdowns (beginning and end) had hit the 
leisure and hospitality industry particularly badly, the start of the last lockdown had no significant effect. 
Meanwhile, in the IT, internet and telecommunications industry, a negative effect was also observable 
for the fifth lockdown, but the coefficients were all insignificant (except for one), pointing to a return to 
trend level. Generally, posting activity around the end of the fifth lockdown was very similar to posting 
activity around its beginning: in all industries, it was already above trend before the end of the fifth 
lockdown, and remained above trend thereafter. The strongest above-trend posting activity was seen in 
the public services and utilities industry. 

4.2.3. Effects by NUTS 1 region 

Figure 6 shows the results for the weekly effects of the three lockdown events considered, for each of 
the four NUTS 1 regions: North, East, South and West. As above, the results refer to a specification that 
includes occupational fixed effects – in addition to a time trend and industry fixed effects – since this 
produces the lowest RMSE scores.15 

The results for the first lockdown indicate similar sluggish response patterns across all regions. Posting 
activity barely responded to the announcement of the lockdown, but then dropped to below trend when 
the lockdown started and declined further over the next four weeks, before improving somewhat during 
the fifth week of lockdown. Overall, however, the negative response was strongest in the Eastern region. 
The end of the first lockdown also led to similar responses across regions, with below-trend posting 
activity prior to the end, and a slow but steady recovery over the subsequent weeks. However, in none 
of the regions did it fully catch up with trend activity within the five-week time window analysed.  

 

15  The full results are reported in Table A.6 in the annex.  
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Rather similar patterns across the regions are also observable for the second/third lockdown. However, 
the responses were generally quicker. Specifically, there was a strong announcement effect in all 
regions, though it was most pronounced in the Southern region. The actual start of the lockdown failed 
to elicit any further drop in posting activity, which remained fairly stable (at below trend) over the 
following weeks, before dropping in the fifth week of the lockdown. This pattern is mainly observable for 
the Northern and Eastern regions. In the Southern and Western regions, posting activity had already 
started to decline somewhat earlier. The results for the end of the second/third lockdown suggest that 
posting activity was already at trend level before the end of the lockdown was announced. The only 
notable exception was the Western region, where posting activity remained below trend even after the 
lockdown was lifted. The stronger overall decline and slower recovery in the Western region is related to 
the importance of tourism in the region: it was hit particularly hard by this lockdown, which shut down 
most of its winter tourist season.  

Figure 6 / Weekly effects of individual lockdown events (beginning and end), by NUTS 1 region 

 
Note: The first lockdown started on 16 March 2020 and ended on 29 May 2020; the second and third lockdowns are taken 
together and started on 3 November 2020 and ended on 8 February 2021; the fifth lockdown refers to the lockdown for the 
unvaccinated and started on 15 November 2021 and ended on 31 January 2022. ‘Northern region’ refers to Upper Austria; 
‘Eastern region’ to the capital city Vienna, Lower Austria and Burgenland; ‘Southern region’ to Styria and Carinthia; and 
‘Western region’ to Salzburg, Tyrol and Vorarlberg. The vertical orange line refers to the tested event (i.e. the beginning or 
end of a lockdown). Only the beta coefficients of the weekly dummies from equation (3) are shown here. Occupational fixed 
effects, a time trend and industry fixed effects are included in the estimations. The full results are reported in Table A.6 in 
the annex. Error bars refer to 95% confidence intervals, which are based on clustered covariance matrix standard errors. 
Source: karriere.at, own calculations. 
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The fifth lockdown resulted in somewhat different responses in posting activity in the four regions. 
Generally, posting activity was above trend from the time of the announcement, and remained above 
trend thereafter. In the Northern and Eastern regions, posting activity remained stable (at above trend) 
over the following weeks, before increasing in the fifth week of lockdown. Conversely, in the Southern 
region, posting activity continued to increase over the five weeks following the end of lockdown. A similar 
upward trend is also observable in the Western region, but with a slight delay. The end of the last 
lockdown is also associated with above-trend posting activity in all regions. But while posting activity 
followed a moderate U-shaped pattern in the Northern region and a sideways movement in the Eastern 
region, it showed a downward trend in the Western and Southern regions. 

4.3. EFFECT OF THE VACCINATION ROLL-OUT PROGRAMME 

Table A.7 and Table A.8 in the annex provide the results for the effect of the vaccination roll-out 
programme on posting activity – both the complete effects (for the whole lockdown period) and the 
weekly estimations. Since the vaccinations mainly became available from early 2021 onwards, we focus 
on the second/third and fifth lockdowns, but expand the time window to account for their slow roll-out 
and uptake. In both tables, column (1) refers to the main model, while column (2) refers to the interaction 
model, including interaction terms between the share of people with two doses in the population in the 
NUTS 1 region, and the dummies for the second/third and fifth lockdowns. The results for the weekly 
estimations are also shown in Figure 7 below, with the top panel showing the coefficients of the weekly 
dummies and the bottom panel showing the coefficients of the weekly interaction terms. The log of the 
share of the vaccinated has been centred to ease interpretation.  

Generally, the results show that posting activity was significantly higher in those regions where the share 
of persons who had had two COVID-19 vaccine doses was greater (see column (1) in Table A.7 and 
Table A.8), underscoring the fact that the COVID-19 vaccines had a positive employment effect. 
Specifically, the coefficients suggest that an increase in the share of vaccinated persons in a region by 1 
percentage point was associated with a 7% rise in posting activity.  

Moreover, the results from the interaction model of the complete lockdown estimations point to a 
differentiated effect of vaccinations during the lockdowns (see column (2) in Table A.7). The positive 
coefficients suggest that those regions with a higher share of vaccinated persons also had stronger 
posting activity during the lockdowns. However, the effect is only marginally significant for the fifth 
lockdown. 

The results of the weekly lockdown estimations (see the top panel in Figure 7 or column (2) in Table A.8 
in the annex) point to similar adjustment patterns as in Figure 3 (and column (3) in Table A.3), where the 
results for the fifth lockdown are most reliable, due to the stronger vaccination uptake in 2021. Hence, 
even after controlling for vaccination uptake in the population, in addition to a time trend and 
occupational, industry and regional effects, the positive responses during the fifth lockdown persist. This 
suggests that the above-trend posting activities observable during the fifth lockdown were independent 
of either occupational differences (related to differences in teleworkability, for instance) or the uptake of 
vaccinations, and were more likely a reflection of a strong mood of optimism among employers and early 
hiring activities in anticipation of the end of the COVID-19 pandemic and in preparation for a quick 
recovery, as seen after the end of previous lockdowns. 
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Figure 7 / Weekly lockdown effects (top panel) and vaccination interactions (bottom panel) 

 
Note: The second and third lockdowns are taken together, starting on 3 November 2020 and ending on 8 February 2021; 
the fifth lockdown refers to the lockdown for the unvaccinated and started on 15 November 2021 and ended on 31 January 
2022. Only the beta coefficients of the weekly dummies from equation (3) are shown here. Occupational fixed effects, a time 
trend and industry fixed effects are included in the estimations. The full results are reported in Table A.8 in the annex. Error 
bars refer to 95% confidence intervals, which are based on clustered covariance matrix standard errors. 
Source: karriere.at, own calculations. 

Moreover, the findings from the interaction model of the weekly lockdown estimations also show that the 
coefficients for both lockdowns are mostly positive but consistently insignificant (see the bottom panel in 
Figure 7 or column (2) in Table A.8 in the annex). This suggests that the share of the vaccinated made 
no difference in terms of posting activity in any of the individual lockdown weeks, and could not generate 
additional demand for new hires. 
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5. Summary and conclusion 

This paper has analysed changes in the speed of labour demand for new hires in response to lockdowns 
that were repeatedly put in place to contain the spread of the COVID-19 pandemic. It tested whether the 
uncertainty-reducing effect of similar lockdowns in quick succession increased the responsiveness of the 
labour market, allowing for faster adjustments, both at the beginning and at the end of subsequent 
lockdowns.  

It used a unique dataset of online job-posting data, and applied an event study approach to six COVID-
19 events in Austria, namely the start of three national lockdowns and their subsequent lifting between 
2020 and 2022: (i) the first and most dramatic national lockdown (16 March 2020 to 29 May 2020); (ii) 
the second and third national lockdowns together (which were only separated by two days) (3 November 
2020 to 8 February 2021); and (iii) the fifth strict national lockdown for the unvaccinated (15 November 
2021 to 31 January 2022). It looked at the two weeks before and the five weeks after each event in order 
to identify a potential announcement effect, as well as immediate and lagged implementation effects on 
labour demand; and it analysed differences across occupations, industries and regions. Furthermore, 
given the importance of progress in vaccination for labour market recovery, the analysis looked at 
vaccine roll-out as an additional COVID-19 containment measure, with 2021 as the main roll-out period.  

Our results indicate quite different responses to the various lockdowns and related events. On average, 
job-posting activity declined by between 47% and 50% during the first lockdown and by between 29% 
and 31% during the second/third lockdown; but it increased by 23% to 28% during the final lockdown. 
The differences across lockdowns are related to the nature of the lockdowns and the different economic 
responses each of them triggered (Baumgartner et al., 2022). The relatively modest slump and quick 
recovery associated with the last lockdown prompted above-trend posting activity.  

The findings of the event study analysis point to faster and more symmetrical responses over later 
lockdowns. Specifically, posting activity responded sluggishly to the first lockdown: it dropped below 
trend at the start of the first lockdown and declined further over the next four weeks, before recovering 
somewhat. After the lockdown was lifted, posting activity recovered slowly, but failed to return to the 
trend within the subsequent five weeks. Conversely, posting activity already dropped substantially below 
trend with the announcement of the second/third lockdown, and there were signs of a further decline five 
weeks into the lockdown. The end of lockdown did not elicit any substantial response, with posting 
activity already back at trend level the week before it was announced. Both the beginning and the end of 
the fifth lockdown saw above-trend posting activity in the week before the announcements were made, 
and there was little change thereafter.  

Furthermore, the results show that teleworkability is important: more-teleworkable occupations fared 
better during the lockdowns in terms of higher demand. This was true for all but the first lockdown, 
during which more-teleworkable occupations – especially technicians, and managers and professionals 
– were less in demand than less-teleworkable occupations. This contrasts with what is typically found in 
the literature (Chetty et al., 2023; Flisi and Santangelo, 2022; Sostero et al., 2020) and highlights the fact 
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that more-teleworkable and highly skilled occupations were generally shielded no better from the 
negative effects of the lockdowns.  

While there is little difference across regions, responses to the various events differ by occupation and 
industry. For instance, for technicians, and managers and professionals, posting activity declined most 
rapidly and most sharply with the start of the first lockdown, and recovered the least after it was lifted; 
however, it fell to below trend level at the time of the announcement of the start of the second/third 
lockdown and immediately returned to trend level with the announcement of its end; it moved to above 
trend level with the announcement of the fifth lockdown and was already above trend level even before 
the end was announced. By contrast, for manual workers posting activity barely responded to either the 
start or the end of the first lockdown, which was probably related to the importance of such workers in 
those essential sectors that continued operations; however, it dropped sharply at the beginning of the 
second/third lockdown, before immediately returning to trend level with the announcement of its end. It 
returned to – and subsequently remained at – trend level at the time of the announcement of the fifth 
lockdown and showed more erratic responses at its end.  

The most notable effects are observable in leisure and hospitality (which includes accommodation and 
food services, and arts, entertainment and recreation) and in the IT, internet and telecommunications 
industry. Overall, leisure and hospitality saw the largest declines and the slowest recoveries in posting 
activity, suggesting that that sector will take longer to rebound and fully recover. Specifically, it 
experienced a strong decline in posting activity at the beginning of the first lockdown, due to the 
mandatory closures and the widespread travel restrictions and bans that hit this industry particularly 
hard. Recovery was then similarly slow in all industries after the lockdown was lifted. Posting activity fell 
to (and remained at) below trend at the start of the second/third lockdown and remained well below trend 
for the five weeks after it was lifted. Conversely, whereas the start of the fifth lockdown had no significant 
effect, posting activity was slightly above trend at the end of that lockdown and remained slightly above 
trend thereafter.  

By contrast, the IT, internet and telecommunications industry showed posting activity developing in the 
opposite direction to the other industries. Specifically, posting activity remained above trend for almost 
the entire first lockdown period. This is related to the fact that COVID-19 led to a surge in e-commerce 
and an acceleration of the digital transformation, with many people starting to work from home; this 
prompted businesses to increasingly seek IT experts to meet the emerging digital challenges and to 
implement new digital solutions. Posting activity started far above trend, but then fell to below trend 
when the second/third lockdown began, and remained far below trend for the five weeks thereafter; this 
suggests either that the digital transformation was already sufficiently advanced in most businesses (so 
that demand for IT experts declined again) or that businesses anticipated the second/third lockdown and 
brought their hiring activities forward. Similarly, posting activity remained far below trend for the five 
weeks after the lockdown was lifted. A negative but insignificant effect is also observable for the fifth 
lockdown, indicating that the COVID-19-induced digital transformation was already complete, since the 
demand for IT experts was back to trend level.  

Finally, as concerns vaccine roll-out, the results indicate that posting activity was significantly higher in 
regions with a greater share of persons who had received two doses of a COVID-19 vaccine. However, 
there is little robust evidence of a differentiated effect during the lockdowns.  
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Overall, our results show that demand for new hires responded more quickly to both the beginning and 
the end of subsequent lockdowns, suggesting that uncertainty-reducing learning effects allowed faster 
adjustment to similar shocks. This is an important and positive finding, since large pandemics like 
COVID-19 are increasingly likely (Marani et al., 2021), making repeated lockdown-like measures more 
probable. Of particular importance in this context is the quicker – at times even instantaneous – recovery 
(i.e. return to trend level), which allows for more rapid overall recovery.  

Importantly, we also find that vaccination is a critical factor in labour market recovery (Kiss et al., 2022; 
Mosbah and Dharmapala, 2022) and is associated with stronger posting activity. This underscores the 
point that, as well as having a protective effect against serious illness and death (Zheng et al., 2022), 
vaccination also affects demand for new hires. However, our results also show that vaccination made no 
difference to posting activity during the lockdowns. This was particularly true of the fifth lockdown, which 
differentiated by vaccination status and allowed for meaningful empirical analysis, thanks to the 
adequate vaccination uptake in the population. This finding has important policy implications, as it 
suggests that the vaccination roll-out – which, like the lockdowns, also aimed at protecting the 
population – had no additional demand-enhancing effect on new hires (over and above the lockdowns).  

Our results also point to differences across occupations. They show that the highly skilled – and more-
teleworkable – occupations of technicians, and managers and professionals experienced the strongest 
positive and negative responses. Thus, the crisis also adversely affected the highly skilled (at least 
temporarily), and the advantage of teleworkability only kicked in later.  

Finally, our results likewise suggest that lockdowns may be felt longer in some industries than in others. 
Specifically, leisure and hospitality not only saw the largest declines, but also the slowest recoveries in 
posting activity, suggesting that it may take longer for that industry to rebound and recover fully. This is a 
key industry for Austria, especially in its Western provinces, and requires policy intervention to help 
encourage new hiring, especially against the backdrop of simultaneous labour shortages in the industry 
(Dornmayr and Riepl, 2022). 
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7. Annex 

Table A.1 / Industry classification 

Industries NACE Rev. 2 correspondence 
Agriculture and forestry A Agriculture, forestry and fishing  
Manufacturing C Manufacturing (mainly 10 Manufacture of food products, 

11 Manufacture of beverages, 
17 Manufacture of paper and paper products, 
18 Printing and reproduction of recorded media, 
20 Manufacture of chemicals and chemical products, 
21 Manufacture of basic pharmaceutical products and pharmaceutical preparations, 
26 Manufacture of computer, electronic and optical products, 
27 Manufacture of electrical equipment, 
28 Manufacture of machinery and equipment n.e.c, 
29 Manufacture of motor vehicles, trailers and semi-trailers 

Energy and environmental 
technology 

D Electricity, gas, steam and air conditioning supply 
E water supply, sewerage, waste management and remediation activities 

Construction and real estate F Construction 
L Real estate activities 

Wholesale and retail trade G Wholesale and retail trade, repair of motor vehicles and motorcycles 
Logistics, transport and traffic H Transportation and storage 
Leisure and hospitality I Accommodation and food service activities 

R Arts, entertainment and recreation 
IT, internet and 
telecommunications 

J Information and communication  
(mainly 61 Telecommunication; 62 Computer programming, consultancy and related 
activities; 63 Information service activities) 

Financial and insurance activities K Financial and insurance activities  
Consulting services M Professional, scientific and technical activities  

(mainly 69 Legal and accounting activities; 70 Activities of head offices, management 
consultancy activities 

Public services and utilities O Public administration and defence, compulsory social security 
P Education 

Health and social services Q Human health and social work activities 
Personal services S Other service activities (mainly 96 Other personal service activities) 
Other NGOs/NPOs/associations 

H Transportation and storage (51 Air transport) 
J Information and communication (58 Publishing activities) 
M Professional, scientific and technical activities  
(70.21 Public relations and communication activities; 72 Scientific research and 
development; 73 Advertising and market research) 
Other 

Note: ‘Industries’ refers to the industry classification used by karriere.at; ‘NACE Rev. 2 correspondence’ is the associated 
NACE Rev.2 correspondence. 
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Table A.2 / Complete effects of individual lockdowns 

 
Eq. (1):  

Telework-
ability 

(constant) 

Eq. (2):  
Telework-

ability 
(constant) 

Eq. (1): 
Telework-

ability (time 
dependent) 

Eq. (2): 
Telework-

ability (time 
dependent) 

Eq. (1): 
ISCO 

dummies 

Eq. (2): 
ISCO 

dummies 
 (1) (2) (3) (4) (5) (6) 
1st lockdown -0.637*** -0.567*** -0.629*** -0.700*** -0.691*** -0.163 
 (-0.039) (-0.048) (-0.068) (-0.079) (-0.033) (-0.139) 
2nd/3rd lockdown -0.338*** -0.419*** -0.362*** -0.446*** -0.365*** -0.797*** 
 (-0.039) (-0.056) (-0.082) (-0.097) (-0.037) (-0.099) 
5th lockdown 0.242*** 0.140* 0.206* -0.120 0.249*** -0.101 
 (0.046) (0.066) (0.092) (-0.116) (0.042) (-0.090) 
Teleworkability (c) 16.133*** 15.912***     
 (0.289) (0.315)     
1st lockdown*teleworkability (c)  -3.062**     
  (-0.939)     
2nd/3rd lockdown*teleworkability (c)  2.826**     
  (1.080)     
5th lockdown*teleworkability (c)  3.403**     
  (1.160)     
Teleworkability (td)   0.716*** 0.665**   
   (0.200) (0.203)   
1st lockdown*teleworkability (td)    1.116**   
    (0.413)   
2nd/3rd lockdown*teleworkability (td)    0.552   
    (0.338)   
5th lockdown*teleworkability (td)    1.473***   
    (0.341)   
Craft workers     0.862*** 0.850*** 
     (0.036) (0.039) 
Clerks     1.639*** 1.645*** 
     (0.036) (0.038) 
Technicians     2.348*** 2.331*** 
     (0.033) (0.036) 
Managers, professionals     2.528*** 2.505*** 
     (0.034) (0.037) 
1st lockdown*craft workers      -0.250 
      (-0.160) 
1st lockdown*clerks      -0.469** 
      (-0.159) 
1st lockdown*technicians      -0.609*** 
      (-0.147) 
1st lockdown*managers, professionals      -0.592*** 
      (-0.143) 
2nd/3rd lockdown*craft workers      0.382*** 
      (0.112) 
2nd/3rd lockdown*clerks      0.189 
      (0.120) 
2nd/3rd lockdown*technicians      0.449*** 
      (0.113) 
2nd/3rd lockdown*managers, professionals      0.535*** 
      (0.111) 
5th lockdown*craft workers      0.183+ 
      (0.107) 
5th lockdown*clerks      0.102 
      (0.118) 
5th lockdown*technicians      0.409*** 
      (0.106) 
5th lockdown*managers, professionals      0.439*** 
       (0.106) 
Time trend -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 
 (-0.000) (-0.000) (-0.000) (-0.000) (-0.000) (-0.000) 
Industry FEs yes yes yes yes yes yes 
Constant 0.935*** 0.941*** 1.152*** 1.165*** -0.723*** -0.708*** 
  (0.035) (0.035) (0.056) (0.053) (-0.043) (-0.044) 
No. of obs. 15,126 15,126 15,126 15,126 15,126 15,126 
RMSE 40.74 40.66 65.7 63.67 39.24 39.15 

Note: The (c) next to teleworkability refers to ‘constant’ while (td) refers to ‘time dependent’. RMSE refers to the root mean 
square error. Standard errors are based on clustered covariance matrix estimations for panel data. + p<0.1, * p<0.05, ** 
p<0.01, *** p<0.001. 
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Table A.3 / Weekly effects of individual lockdowns 

 Teleworkability  
(constant) 

Teleworkability  
(time dependent) 

ISCO  
1-digit 

 (1) (2) (3) 
1st lockdown start: t-2 0.269** 0.334 0.316*** 
 (0.091) (0.255) (0.049) 
1st lockdown start: t-1 0.136 0.193 0.160*** 
 (0.089) (0.257) (0.045) 
1st lockdown start: t=0 -0.439*** -0.388 -0.443*** 
 (-0.088) (-0.257) (-0.052) 
1st lockdown start: t+1 -0.518*** -0.500** -0.580*** 
 (-0.157) (-0.170) (-0.140) 
1st lockdown start: t+2 -0.695*** -0.791*** -0.797*** 
 (-0.090) (-0.195) (-0.080) 
1st lockdown start: t+3 -0.824*** -0.891*** -0.907*** 
 (-0.088) (-0.193) (-0.066) 
1st lockdown start: t+4 -0.940*** -0.947*** -1.068*** 
 (-0.077) (-0.224) (-0.089) 
1st lockdown start: t+5 -0.611*** -0.573* -0.663*** 
  (-0.086) (-0.237) (-0.068) 
1st lockdown end: t-2 -0.534*** -0.495+ -0.590*** 
 (-0.091) (-0.253) (-0.055) 
1st lockdown end: t-1 -0.416*** -0.402+ -0.478*** 
 (-0.093) (-0.236) (-0.053) 
1st lockdown end: t=0 -0.768*** -0.737** -0.779*** 
 (-0.094) (-0.239) (-0.054) 
1st lockdown end: t+1 -0.562*** -0.555* -0.591*** 
 (-0.115) (-0.218) (-0.069) 
1st lockdown end: t+2 -0.214* -0.198 -0.241*** 
 (-0.107) (-0.208) (-0.071) 
1st lockdown end: t+3 -0.426** -0.388* -0.436*** 
 (-0.153) (-0.198) (-0.116) 
1st lockdown end: t+4 -0.227* -0.166 -0.235*** 
 (-0.114) (-0.246) (-0.066) 
1st lockdown end: t+5 -0.347** -0.289 -0.336*** 
  (-0.125) (-0.219) (-0.085) 
2nd/3rd lockdown start: t-2 0.483* 0.509*** 0.466* 
 (0.230) (0.150) (0.215) 
2nd/3rd lockdown start: t-1 -0.362*** -0.400+ -0.357*** 
 (-0.083) (-0.240) (-0.046) 
2nd/3rd lockdown start: t=0 -0.500*** -0.507+ -0.485*** 
 (-0.084) (-0.302) (-0.051) 
2nd/3rd lockdown start: t+1 -0.310*** -0.274 -0.321*** 
 (-0.084) (-0.311) (-0.069) 
2nd/3rd lockdown start: t+2 -0.379*** -0.518 -0.416*** 
 (-0.086) (-0.375) (-0.058) 
2nd/3rd lockdown start: t+3 -0.367*** -0.311 -0.385*** 
 (-0.092) (-0.307) (-0.050) 
2nd/3rd lockdown start: t+4 -0.449*** -0.437 -0.441*** 
 (-0.085) (-0.312) (-0.087) 
2nd/3rd lockdown start: t+5 -0.564*** -0.667* -0.649*** 
  (-0.104) (-0.290) (-0.088) 
2nd/3rd lockdown end: t-2 -0.123 -0.261 -0.127* 
 (-0.098) (-0.259) (-0.051) 
2nd/3rd lockdown end: t-1 0.055 -0.021 0.022 
 (0.088) (-0.301) 0.055 
2nd/3rd lockdown end: t=0 -0.052 -0.077 -0.061 
 (-0.074) (-0.261) (-0.052) 
2nd/3rd lockdown end: t+1 -0.130 -0.135 -0.115* 
 (-0.082) (-0.307) (-0.051) 
2nd/3rd lockdown end: t+2 -0.100 -0.061 -0.098 
 (-0.089) (-0.314) (-0.060) 
2nd/3rd lockdown end: t+3 -0.042 -0.047 -0.064 
 (-0.082) (-0.321) (-0.064) 
2nd/3rd lockdown end: t+4 -0.067 -0.087 -0.052 
 (-0.089) (-0.285) (-0.066) 
2nd/3rd lockdown end: t+5 -0.077 -0.068 -0.075 
  (-0.083) (-0.281) (-0.056) 

Contd. 
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Table A.3 / Contd. 

 Teleworkability  
(constant) 

Teleworkability  
(time dependent) 

ISCO  
1-digit 

 (1) (2) (3) 
5th lockdown start: t-2 -0.020 -0.067 0.017 
 (-0.097) (-0.275) (0.066) 
5th lockdown start: t-1 0.283*** 0.287 0.284*** 
 (0.079) (0.272) (0.051) 
5th lockdown start: t=0 0.286*** 0.329 0.316*** 
 (0.085) (0.312) (0.078) 
5th lockdown start: t+1 0.131 0.156 0.156* 
 (0.095) (0.320) (0.073) 
5th lockdown start: t+2 0.352*** 0.322 0.322*** 
 (0.083) (0.275) (0.070) 
5th lockdown start: t+3 0.279** 0.077 0.267** 
 (0.095) (0.319) (0.088) 
5th lockdown start: t+4 0.197* 0.235 0.239*** 
 (0.100) (0.302) (0.066) 
5th lockdown start: t+5 0.428*** 0.462 0.469*** 
  (0.103) (0.316) (0.075) 
5th lockdown end: t-2 0.462*** 0.466+ 0.441*** 
 (0.087) (0.263) (0.051) 
5th lockdown end: t-1 0.324*** 0.187 0.360*** 
 (0.092) (0.261) (0.050) 
5th lockdown end: t=0 0.425*** 0.294 0.465*** 
 (0.093) (0.231) (0.056) 
5th lockdown end: t+1 0.323*** 0.177 0.354*** 
 (0.086) (0.299) (0.056) 
5th lockdown end: t+2 0.290** 0.218 0.305*** 
 (0.092) (0.260) (0.054) 
5th lockdown end: t+3 0.230* 0.206 0.273*** 
 (0.091) (0.290) (0.072) 
5th lockdown end: t+4 0.377*** 0.372 0.382*** 
 (0.092) (0.302) (0.063) 
5th lockdown end: t+5 0.323*** 0.343 0.316*** 
  (0.087) (0.289) (0.059) 
Teleworkability (constant) 16.121***   
 (0.287)   
Teleworkability (time dependent)  0.719***  
  (0.203)  
Craft workers   0.858*** 
   (0.035) 
Clerks   1.635*** 
   (0.035) 
Technicians   2.344*** 
   (0.033) 
Managers, professionals   2.524*** 
    (0.033) 
Time trend -0.002*** -0.002*** -0.002*** 
 (-0.000) (-0.000) (-0.000) 
Industry FEs yes yes yes 
Constant 0.965*** 1.177*** -0.687*** 
  (0.034) (0.057) (-0.042) 
No. of obs. 15,126 15,126 15,126 
RMSE 40.43 65.74 38.9 

Note: RMSE refers to the root mean square error. Standard errors are based on clustered covariance matrix estimations for 
panel data. + p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Table A.4 / Weekly effects of individual lockdowns, by occupational group 

  Manual workers Craft workers Clerks Technicians Managers, 
professionals 

  (1) (2) (3) (4) (5) 
1st lockdown start: t-2 0.612*** 0.505** 0.400** 0.351*** 0.248** 

 -0.123 -0.184 -0.123 -0.063 -0.082 
1st lockdown start: t-1 0.494+ 0.235 0.17 0.222** 0.099*** 

 -0.259 -0.166 -0.146 -0.081 -0.026 
1st lockdown start: t=0 0.014 -0.441+ -0.384 -0.489*** -0.434*** 

 -0.258 (-0.246) (-0.236) (-0.073) (-0.064) 
1st lockdown start: t+1 0.535 -0.14 -0.416 -0.659** -0.819*** 

 -0.339 (-0.332) (-0.311) (-0.243) (-0.082) 
1st lockdown start: t+2 -0.168 -0.437 -0.820* -0.949*** -0.862*** 

 (-0.321) (-0.422) (-0.379) (-0.173) (-0.052) 
1st lockdown start: t+3 -0.481+ -0.692* -0.835** -1.049*** -0.965*** 

 (-0.288) (-0.347) (-0.267) (-0.080) (-0.077) 
1st lockdown start: t+4 -0.185 -0.551* -1.183*** -1.121*** -1.114*** 

 (-0.233) (-0.250) (-0.247) (-0.099) (-0.054) 
1st lockdown start: t+5 -0.064 -0.311+ -0.744** -0.656*** -0.709*** 
  (-0.289) (-0.185) (-0.274) (-0.125) (-0.071) 
1st lockdown end: t-2 -0.291* -0.376** -0.538** -0.640*** -0.573*** 

 (-0.116) (-0.115) (-0.176) (-0.083) (-0.063) 
1st lockdown end: t-1 -0.19 -0.293 -0.365* -0.515*** -0.516*** 

 (-0.195) (-0.246) (-0.169) (-0.080) (-0.061) 
1st lockdown end: t=0 -0.615*** -0.561* -0.695*** -0.864*** -0.765*** 

 (-0.175) (-0.241) (-0.177) (-0.088) (-0.059) 
1st lockdown end: t+1 -0.426* -0.344** -0.381+ -0.676*** -0.664*** 

 (-0.214) (-0.110) (-0.200) (-0.076) (-0.056) 
1st lockdown end: t+2 0.269 0.067 -0.115 -0.274** -0.355*** 

 -0.181 -0.18 (-0.199) (-0.100) (-0.067) 
1st lockdown end: t+3 -0.055 -0.068 -0.069 -0.559*** -0.610*** 

 (-0.325) (-0.300) (-0.289) (-0.098) (-0.083) 
1st lockdown end: t+4 0.048 -0.118 -0.026 -0.279* -0.278*** 

 -0.111 (-0.175) (-0.144) (-0.122) (-0.082) 
1st lockdown end: t+5 0.225 -0.142 -0.154 -0.291* -0.516*** 
  -0.362 (-0.199) (-0.209) (-0.134) (-0.083) 
2nd/3rd lockdown start: t-2 1.484*** 1.195* 0.897+ 0.306 -0.007 

 -0.388 -0.487 -0.503 -0.295 (-0.171) 
2nd/3rd lockdown start: t-1 0.032 -0.149 -0.324 -0.398*** -0.399*** 

 -0.175 (-0.253) (-0.243) (-0.090) (-0.053) 
2nd/3rd lockdown start: t=0 -0.666*** -0.609*** -0.566*** -0.410*** -0.432*** 

 (-0.060) (-0.140) (-0.120) (-0.053) (-0.039) 
2nd/3rd lockdown start: t+1 -0.541** -0.445*** -0.544*** -0.287*** -0.204*** 

 (-0.204) (-0.117) (-0.129) (-0.052) (-0.038) 
2nd/3rd lockdown start: t+2 -0.778* -0.304+ -0.610*** -0.318*** -0.353*** 

 (-0.304) (-0.160) (-0.152) (-0.044) (-0.044) 
2nd/3rd lockdown start: t+3 -0.882** -0.343** -0.461* -0.308*** -0.335*** 

 (-0.292) (-0.126) (-0.179) (-0.056) (-0.044) 
2nd/3rd lockdown start: t+4 -0.969*** -0.388** -0.773*** -0.523*** -0.275*** 

 (-0.206) (-0.133) (-0.132) (-0.056) (-0.046) 
2nd/3rd lockdown start: t+5 -1.278*** -0.991*** -0.939*** -0.698*** -0.534*** 
  (-0.170) (-0.126) (-0.099) (-0.045) (-0.058) 
2nd/3rd lockdown end: t-2 -0.449*** -0.274* -0.141 -0.338*** -0.078* 

 (-0.113) (-0.138) (-0.179) (-0.096) (-0.032) 
2nd/3rd lockdown end: t-1 0.202 0.048 -0.068 -0.003 0.111+ 

 -0.164 -0.147 (-0.185) (-0.131) (-0.061) 
2nd/3rd lockdown end: t=0 -0.056 0.02 -0.285* -0.075 -0.021 

 (-0.189) -0.139 (-0.129) (-0.050) (-0.039) 
2nd/3rd lockdown end: t+1 -0.618** -0.021 -0.211 -0.117** -0.033 

 (-0.200) -0.153 -0.165 -0.043 -0.047 
2nd/3rd lockdown end: t+2 -0.449 -0.196 -0.304* -0.026 -0.014 

 (-0.295) -0.196 -0.149 -0.047 -0.052 
2nd/3rd lockdown end: t+3 -0.025 -0.209 -0.272* -0.044 0.053 

 (-0.106) -0.162 -0.129 -0.047 -0.044 
2nd/3rd lockdown end: t+4 -0.447** -0.064 -0.382** 0.03 -0.02 

 (-0.160) -0.107 (-0.124) -0.044 -0.037 
2nd/3rd lockdown end: t+5 -0.207+ -0.03 -0.281* -0.083+ -0.007 
  (-0.124) (-0.164) (-0.120) (-0.042) (-0.039) 

Contd. 
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Table A.4 / Contd. 

  Manual workers Craft workers Clerks Technicians Managers, 
professionals 

  (1) (2) (3) (4) (5) 
5th lockdown start: t-2 -0.456* -0.231** -0.147 0.013 0.062 

 (-0.206) (-0.081) (-0.109) -0.063 -0.09 
5th lockdown start: t-1 0.002 0.489*** 0.148+ 0.380*** 0.253*** 

 -0.216 -0.128 -0.084 -0.059 -0.041 
5th lockdown start: t=0 -0.194 0.400*** -0.016 0.342*** 0.435*** 

 (-0.231) -0.106 (-0.093) -0.052 -0.045 
5th lockdown start: t+1 -0.326 0.1 -0.119 0.182*** 0.271*** 

 (-0.250) -0.125 (-0.095) -0.043 -0.055 
5th lockdown start: t+2 -0.008 0.281** 0.088 0.338*** 0.371*** 

 (-0.066) -0.101 -0.09 -0.045 -0.048 
5th lockdown start: t+3 0.210+ 0.408*** -0.068 0.320** 0.264*** 

 -0.113 -0.109 (-0.119) -0.117 -0.055 
5th lockdown start: t+4 -0.092 0.024 0.155 0.249*** 0.317*** 

 (-0.434) -0.102 -0.116 -0.048 -0.045 
5th lockdown start: t+5 -0.276 0.351** 0.212* 0.567*** 0.533*** 
  (-0.282) -0.133 -0.1 -0.044 -0.05 
5th lockdown end: t-2 0.523*** 0.440*** 0.394** 0.502*** 0.406*** 

 -0.104 -0.09 -0.149 -0.063 -0.052 
5th lockdown end: t-1 0.004 0.515*** 0.310** 0.321*** 0.303*** 

 -0.196 -0.096 -0.115 -0.054 -0.053 
5th lockdown end: t=0 0.464* 0.280* 0.417*** 0.456*** 0.369*** 

 -0.188 -0.115 -0.109 -0.047 -0.072 
5th lockdown end: t+1 -0.186 0.431*** 0.270* 0.349*** 0.353*** 

 (-0.233) -0.114 -0.118 -0.046 -0.053 
5th lockdown end: t+2 0.442*** 0.162 0.300* 0.288*** 0.284*** 

 -0.112 -0.148 -0.139 -0.046 -0.044 
5th lockdown end: t+3 -0.123 0.115 0.097 0.235*** 0.346*** 

 (-0.206) -0.124 -0.087 -0.043 -0.043 
5th lockdown end: t+4 0.167* 0.244* 0.293** 0.465*** 0.418*** 

 -0.074 -0.122 -0.113 -0.054 -0.046 
5th lockdown end: t+5 0.305*** 0.172 0.225* 0.386*** 0.342*** 
  -0.091 -0.135 -0.105 -0.056 -0.042 
Teleworkability (time dependent) 0.003 -0.227 -0.033 0.278** 0.162 

 -0.046 -0.143 -0.166 -0.107 -0.107 
Time trend -0.003*** -0.003*** -0.003*** -0.002*** -0.002*** 
  (-0.000) (-0.000) (-0.000) (-0.000) (-0.000) 
Industry FEs yes yes yes yes yes 
Constant 0.248** 0.916*** 1.165*** 1.580*** 1.545*** 
  -0.087 -0.08 -0.066 -0.049 -0.053 
No. of obs. 2,578 2,912 3,207 3,214 3,215 
RMSE 11.17 19.44 38 39.7 43.81 

Note: RMSE refers to the root mean square error. Standard errors are based on clustered covariance matrix estimations for 
panel data. + p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Table A.5 / Weekly effects of individual lockdowns, by industry 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
1st lockdown start: t-2 0.679*** 0.122** -0.355*** 0.116*** 0.299*** -0.021 0.617*** 0.907*** 0.248*** 0.167*** 0.011 0.691*** 0.107*** 0.354*** 

 -0.12 -0.038 (-0.047) -0.028 -0.037 (-0.094) -0.035 -0.111 -0.041 -0.032 -0.053 -0.059 -0.027 -0.075 
1st lockdown start: t-1 0.174* 0.089** -0.025 -0.060* -0.037 -0.198* 0.071+ 0.766*** -0.066 0.123*** -0.120+ 0.166*** 0.078* 0.108** 

 -0.087 -0.031 (-0.098) (-0.029) (-0.047) (-0.079) -0.039 -0.137 (-0.057) -0.029 (-0.067) -0.045 -0.034 -0.037 
1st lockdown start: t=0 -0.052 -0.804*** -0.820*** -0.772*** -0.583*** -0.876*** -1.262*** 0.468*** -0.557*** -0.745*** -0.816*** -0.729*** -0.411*** -0.875*** 

 (-0.128) (-0.053) (-0.106) (-0.103) (-0.064) (-0.066) (-0.059) -0.129 (-0.046) (-0.079) (-0.058) (-0.101) (-0.054) (-0.032) 
1st lockdown start: t+1 -1.118*** -1.256*** -1.547*** -1.105*** -1.280*** -2.055*** -2.413*** 0.776*** -1.209*** -0.901*** -2.134*** -0.986*** -0.568*** -1.497*** 

 (-0.059) (-0.043) (-0.068) (-0.074) (-0.078) (-0.129) (-0.055) -0.225 (-0.050) (-0.086) (-0.040) (-0.067) (-0.073) (-0.040) 
1st lockdown start: t+2 -2.147*** -1.381*** -1.207*** -1.946*** -1.569*** -1.278*** -3.320*** 0.379* -0.949*** -0.859*** -1.574*** -1.226*** -0.651*** -1.599*** 

 (-0.144) (-0.085) (-0.047) (-0.084) (-0.208) (-0.076) (-0.246) -0.19 (-0.079) (-0.040) (-0.164) (-0.079) (-0.060) (-0.080) 
1st lockdown start: t+3 0.409*** -1.362*** -1.448*** -1.134*** -1.468*** -1.559*** -1.433*** -0.001 -0.926*** -0.976*** -1.416*** -0.948*** -0.719*** -1.573*** 

 -0.063 (-0.045) (-0.147) (-0.059) (-0.135) (-0.129) (-0.107) (-0.145) (-0.054) (-0.098) (-0.127) (-0.097) (-0.025) (-0.040) 
1st lockdown start: t+4 -1.206*** -1.394*** -1.570*** -1.304*** -1.612*** -1.435*** -2.508*** -0.114 -1.318*** -1.581*** -1.805*** -1.386*** -0.934*** -1.381*** 

 (-0.059) (-0.034) (-0.057) (-0.072) (-0.079) (-0.103) (-0.052) (-0.210) (-0.060) (-0.105) (-0.210) (-0.085) (-0.043) (-0.074) 
1st lockdown start: t+5 -0.286* -1.005*** -0.880*** -0.569*** -1.169*** -1.507*** -2.144*** 0.253 -0.586*** -0.469*** -1.094*** -1.031*** -0.711*** -0.820*** 
  (-0.113) (-0.054) (-0.033) (-0.046) (-0.115) (-0.108) (-0.088) -0.171 (-0.064) (-0.040) (-0.110) (-0.054) (-0.033) (-0.053) 
1st lockdown end: t-2 -0.455*** -1.018*** -0.874*** -0.589*** -0.911*** -0.887*** -1.843*** -0.027 -0.450*** -0.757*** -0.844*** -0.639*** -0.270*** -0.851*** 

 (-0.101) (-0.035) (-0.164) (-0.050) (-0.058) (-0.054) (-0.070) (-0.147) (-0.053) (-0.034) (-0.137) (-0.037) (-0.027) (-0.055) 
1st lockdown end: t-1 -0.481*** -0.868*** -0.712*** -0.637*** -0.584*** -0.964*** -1.104*** 0.340** -0.724*** -0.381*** -1.057*** -0.531*** -0.417*** -0.818*** 

 (-0.128) (-0.036) (-0.074) (-0.039) (-0.034) (-0.080) (-0.123) -0.119 (-0.060) (-0.031) (-0.043) (-0.037) (-0.030) (-0.044) 
1st lockdown end: t=0 -0.383* -1.154*** -0.745*** -0.788*** -0.952*** -1.226*** -1.190*** -0.117 -0.522*** -0.686*** -0.932*** -0.930*** -0.749*** -0.919*** 

 (-0.192) (-0.030) (-0.109) (-0.044) (-0.067) (-0.095) (-0.085) (-0.116) (-0.053) (-0.122) (-0.062) (-0.080) (-0.080) (-0.128) 
1st lockdown end: t+1 -0.695*** -0.929*** -0.542*** -0.783*** -0.684*** -1.232*** -1.125*** 0.161 -0.688*** -0.352*** -1.204*** -0.862*** -0.486*** -1.038*** 

 (-0.201) (-0.059) (-0.118) (-0.038) (-0.031) (-0.109) (-0.083) -0.146 (-0.057) (-0.061) (-0.162) (-0.052) (-0.027) (-0.034) 
1st lockdown end: t+2 -0.156+ -0.571*** -0.412*** -0.214*** -0.443*** -0.454*** -0.426*** 0.527*** -0.339*** -0.151*** -0.719*** -0.303*** -0.276*** -0.562*** 

 (-0.080) (-0.032) (-0.075) (-0.045) (-0.041) (-0.124) (-0.098) -0.159 (-0.057) (-0.044) (-0.055) (-0.031) (-0.064) (-0.032) 
1st lockdown end: t+3 1.033*** -1.010*** -0.915*** -0.925*** -0.694*** -1.206*** -1.043*** 0.649*** -0.417*** -0.524*** -0.344*** -0.971*** -0.553*** -0.903*** 

 (-0.049) (-0.061) (-0.116) (-0.052) (-0.041) (-0.046) (-0.051) -0.192 (-0.068) (-0.052) (-0.060) (-0.039) (-0.029) (-0.054) 
1st lockdown end: t+4 -1.072*** -0.597*** -0.516*** -0.313*** -0.156* -0.731*** -0.823*** 0.523*** 0 -0.227*** -0.524*** -0.142*** -0.418*** -0.444*** 

 (-0.072) (-0.036) (-0.054) (-0.049) (-0.069) (-0.113) (-0.182) -0.1 -0.055 (-0.038) (-0.128) (-0.037) (-0.039) (-0.049) 
1st lockdown end: t+5 -0.883*** -0.743*** -0.612*** -0.416*** -0.575*** -0.843*** -0.742*** 0.577*** -0.206*** -0.178+ -0.562*** -0.447*** -0.490*** -0.580*** 
  (-0.199) (-0.033) (-0.079) (-0.058) (-0.048) (-0.074) (-0.105) -0.174 (-0.053) (-0.093) (-0.076) (-0.038) (-0.039) (-0.058) 

Contd. 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
2nd/3rd lockdown start: t-2 -0.612*** -0.340*** -0.391** -0.031 -0.426*** -0.430*** -0.440*** 2.100*** -0.567*** -0.332*** -0.676*** -0.218*** -0.146*** -0.471*** 

 (-0.074) (-0.044) (-0.135) (-0.100) (-0.046) (-0.094) (-0.081) -0.234 (-0.069) (-0.063) (-0.084) (-0.033) (-0.043) (-0.054) 
2nd/3rd lockdown start: t-1 0.071 -0.670*** -0.635*** -0.432*** -0.745*** -0.582*** -0.754*** 0.519*** -0.558*** -0.729*** -0.147 -0.458*** -0.408*** -0.680*** 

 (-0.262) (-0.065) (-0.062) (-0.042) (-0.054) (-0.076) (-0.142) -0.141 (-0.058) (-0.044) (-0.090) (-0.066) (-0.042) (-0.048) 
2nd/3rd lockdown start: t=0 -0.612*** -0.486*** -1.122*** -0.436*** -0.486*** -0.438*** -0.385*** -0.972*** -0.477*** -0.373*** -0.551*** -0.236*** -0.294*** -0.559*** 

 (-0.121) (-0.044) (-0.133) (-0.063) (-0.038) (-0.065) (-0.098) (-0.209) (-0.100) (-0.095) (-0.073) (-0.063) (-0.025) (-0.049) 
2nd/3rd lockdown start: t+1 -1.253*** -0.255*** -0.558*** -0.440*** -0.268*** -0.257* -1.051*** -0.634** -0.295*** -0.278*** -0.229** -0.333*** -0.164*** -0.470*** 

 (-0.187) (-0.060) (-0.097) (-0.033) (-0.070) (-0.129) (-0.116) (-0.198) (-0.063) (-0.034) (-0.080) (-0.051) (-0.028) (-0.042) 
2nd/3rd lockdown start: t+2 0.129 -0.403*** -0.196*** -0.512*** -0.383*** -0.295** -1.082*** -0.974*** -0.280*** -0.240*** -0.598*** -0.339*** -0.285*** -0.319** 

 -0.084 (-0.050) (-0.052) (-0.035) (-0.055) (-0.107) (-0.091) (-0.232) (-0.077) (-0.055) (-0.077) (-0.060) (-0.033) (-0.113) 
2nd/3rd lockdown start: t+3 -0.015 -0.375*** -0.362*** -0.650*** -0.430*** -0.549*** -0.613** -0.926** -0.103 -0.331*** -0.537*** -0.204+ -0.148*** -0.436*** 

 (-0.370) (-0.049) (-0.058) (-0.049) (-0.074) (-0.145) (-0.217) (-0.289) (-0.098) (-0.033) (-0.127) (-0.104) (-0.044) (-0.043) 
2nd/3rd lockdown start: t+4 -0.029 -0.380*** -0.423*** -0.444*** -0.687*** -0.875*** -1.168*** -0.934*** -0.420*** -0.248*** -0.552*** -0.318*** -0.171*** -0.294*** 

 (-0.095) (-0.067) (-0.056) (-0.037) (-0.108) (-0.099) (-0.117) (-0.272) (-0.077) (-0.059) (-0.107) (-0.050) (-0.036) (-0.062) 
2nd/3rd lockdown start: t+5 -0.014 -0.501*** -0.592*** -0.775*** -0.849*** -0.840*** -1.387*** -1.182*** -0.472*** -0.587*** -0.783*** -0.615*** -0.485*** -0.519*** 
  (-0.205) (-0.068) (-0.048) (-0.076) (-0.145) (-0.065) (-0.060) (-0.270) (-0.085) (-0.037) (-0.099) (-0.036) (-0.036) (-0.065) 
2nd/3rd lockdown end: t-2 0.229 -0.140** -0.292*** -0.02 -0.054 -0.271** -0.782*** -0.561* 0.011 0.123* -0.241** 0.013 -0.025 -0.016 

 -0.186 (-0.045) (-0.086) (-0.052) (-0.066) (-0.101) (-0.053) (-0.245) -0.067 -0.05 (-0.073) -0.083 (-0.034) (-0.051) 
2nd/3rd lockdown end: t-1 0.120+ 0.046 -0.261*** 0.805*** 0.183** -0.352*** -0.704*** -0.462* -0.256*** 0.123** 0.170* -0.008 -0.05 0.076 

 -0.071 -0.045 (-0.047) -0.05 -0.057 -0.075 -0.183 -0.218 -0.069 -0.041 -0.081 -0.077 -0.039 -0.059 
2nd/3rd lockdown end: t=0 -0.074 -0.036 -0.009 -0.032 -0.134 -0.309*** -0.515*** -0.403+ 0.324*** 0.159*** -0.276*** -0.027 0.091 -0.206** 

 (-0.188) (-0.047) (-0.079) (-0.036) (-0.083) (-0.089) (-0.086) (-0.239) -0.069 -0.042 (-0.067) (-0.070) -0.065 (-0.065) 
2nd/3rd lockdown end: t+1 -0.171 0.04 -0.258*** 0.171 -0.107+ -0.320*** -0.873*** -0.629** -0.096 0.183*** -0.150+ -0.166*** -0.108*** -0.017 

 (-0.125) -0.059 (-0.053) -0.105 (-0.062) (-0.080) (-0.089) (-0.232) (-0.073) -0.054 (-0.077) (-0.046) (-0.029) (-0.046) 
2nd/3rd lockdown end: t+2 0.143 0.04 0.122* 0.036 -0.07 -0.526*** -0.794*** -0.689* -0.1 -0.034 -0.013 -0.230*** 0.057 -0.237*** 

 -0.186 -0.057 -0.049 -0.097 (-0.054) (-0.118) (-0.162) (-0.277) (-0.069) (-0.052) (-0.091) (-0.040) -0.045 (-0.061) 
2nd/3rd lockdown end: t+3 -0.223 0.035 -0.034 -0.274*** -0.072 0.11 -0.602*** -0.520* -0.072 -0.046 -0.078 0.036 0.013 0.164** 

 (-0.161) -0.054 (-0.086) (-0.047) (-0.085) -0.099 (-0.085) (-0.236) (-0.073) (-0.043) (-0.074) -0.047 -0.04 -0.057 
2nd/3rd lockdown end: t+4 0.21 0.032 -0.068 0.072+ -0.124 -0.012 -0.352** -0.563* -0.238** 0.216*** -0.006 0.048 0.033 0.023 

 -0.173 -0.043 (-0.067) -0.037 (-0.086) (-0.109) (-0.133) (-0.279) (-0.088) -0.048 (-0.094) -0.039 -0.032 -0.049 
2nd/3rd lockdown end: t+5 -0.014 -0.027 0.009 -0.076+ -0.167* 0.004 -0.514*** -0.530* 0.051 0.174** 0.132 -0.363*** 0.048 0.034 
  (-0.124) (-0.054) -0.08 (-0.045) (-0.072) -0.06 (-0.115) (-0.241) -0.078 0.06 0.12 0.045 0.051 0.05 

Contd. 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
5th lockdown start: t-2 0.208 -0.026 -0.018 0.025 -0.123 0.022 0.226* -0.561* -0.16 0.819*** 0.184* 0.068 0.033 0.302*** 

 -0.226 (-0.062) (-0.078) -0.077 (-0.123) -0.086 (-0.098) (-0.239) (-0.106) 0.097 0.075 0.061 0.043 0.073 
5th lockdown start: t-1 0.097 0.431*** 0.920*** 0.306*** 0.041 0.310*** 0.402*** -0.117 0.043 0.293*** 0.209* 0.157* 0.299*** 0.499*** 

 -0.197 -0.059 -0.113 -0.091 -0.067 -0.089 -0.072 (-0.245) -0.104 0.052 0.1 0.063 0.038 0.096 
5th lockdown start: t=0 0.584* 0.598*** 0.792*** 0.406*** 0.134 -0.118 0.033 0.015 0.082 0.180** 0.557*** 0.371*** 0.191*** 0.428*** 

 -0.229 -0.065 -0.057 -0.061 -0.103 (-0.095) -0.099 -0.278 -0.092 -0.068 -0.099 -0.059 -0.053 -0.082 
5th lockdown start: t+1 0.598*** 0.402*** -0.143* 0.260*** -0.079 -0.093 -0.159 0.005 0.022 0.175* 0.491*** 0.228*** 0.033 0.242** 

 -0.128 -0.064 (-0.070) -0.062 (-0.081) (-0.075) (-0.128) -0.3 -0.106 -0.086 -0.072 -0.06 -0.055 -0.08 
5th lockdown start: t+2 0.584** 0.586*** 0.418*** 0.237*** 0.165* 0.251* -0.002 0.025 0.244** 0.379*** 0.482*** 0.481*** 0.131* 0.487*** 

 -0.186 -0.071 -0.097 -0.057 -0.07 -0.1 (-0.145) -0.228 -0.094 -0.052 -0.134 -0.063 -0.054 -0.08 
5th lockdown start: t+3 0.168+ 0.724*** -0.079 0.007 0.123 -0.059 -0.027 -0.15 0.234* 0.034 0.535*** 0.344*** 0.002 0.453*** 

 -0.101 -0.068 (-0.106) -0.054 -0.108 (-0.109) (-0.121) (-0.221) -0.1 -0.085 -0.103 -0.064 -0.046 -0.084 
5th lockdown start: t+4 0.785*** 0.369*** 0.248* 0.487*** 0.253*** 0.017 0.067 -0.333 0.372*** 0.098 0.579*** 0.226*** 0.104 0.592*** 

 -0.133 -0.069 -0.099 -0.085 -0.065 -0.077 -0.159 (-0.264) -0.106 -0.068 -0.11 -0.059 -0.072 -0.079 
5th lockdown start: t+5 0.861*** 0.685*** 0.647*** 0.560*** 0.444*** 0.246 0.163 -0.108 0.344*** 0.583*** 0.709*** 0.569*** 0.359*** 0.664*** 
  -0.11 -0.077 -0.115 -0.071 -0.083 -0.153 -0.11 (-0.274) -0.104 -0.072 -0.089 -0.06 -0.044 -0.08 
5th lockdown end: t-2 0.773*** 0.580*** 0.275*** 0.647*** 0.553*** 0.372*** 0.214* -0.058 0.241* 0.433*** 0.689*** 0.391*** 0.340*** 0.601*** 

 -0.102 0.065 -0.062 -0.074 -0.07 -0.111 -0.104 (-0.231) -0.098 -0.055 -0.076 -0.059 -0.045 -0.094 
5th lockdown end: t-1 0.628*** 0.562*** 0.548*** 0.438*** 0.479*** 0.084 -0.049 -0.106 0.407*** 0.400*** 0.569*** 0.442*** 0.159** 0.564*** 

 -0.116 -0.068 -0.062 -0.052 -0.068 -0.072 (-0.086) (-0.247) -0.104 -0.058 -0.07 -0.064 -0.05 -0.089 
5th lockdown end: t=0 0.585*** 0.685*** 0.670*** 0.461*** 0.565*** 0.495*** 0.322** -0.066 0.578*** 0.318*** 0.474*** 0.458*** 0.296*** 0.609*** 

 -0.144 -0.066 -0.082 -0.058 -0.07 -0.12 -0.112 (-0.275) -0.112 -0.055 -0.101 -0.059 -0.047 -0.091 
5th lockdown end: t+1 0.173 0.507*** 0.281*** 0.479*** 0.501*** 0.099 0.497*** -0.2 0.355*** 0.267*** 0.537*** 0.330*** 0.221*** 0.643*** 

 -0.149 -0.069 -0.079 -0.058 -0.094 -0.109 -0.085 (-0.271) -0.1 -0.055 -0.091 -0.062 -0.042 -0.085 
5th lockdown end: t+2 -0.485*** 0.446*** 0.389*** 0.275*** 0.397*** 0.029 0.207* -0.184 0.506*** 0.207** 0.450*** 0.344*** 0.249*** 0.470*** 

 (-0.140) -0.07 -0.062 -0.055 -0.07 -0.098 -0.09 (-0.242) -0.107 -0.068 -0.072 -0.079 -0.043 -0.086 
5th lockdown end: t+3 -0.086 0.441*** 0.277*** 0.298*** 0.323*** 0.236** 0.258** -0.054 0.185+ 0.267*** 0.589*** 0.322*** 0.095+ 0.499*** 

 (-0.109) -0.085 -0.064 -0.054 -0.086 -0.082 -0.085 (-0.280) -0.103 -0.061 -0.075 -0.066 -0.055 -0.09 
5th lockdown end: t+4 0.663*** 0.452*** 0.169* 0.304*** 0.578*** 0.354*** 0.388*** 0.15 0.327** 0.430*** 0.694*** 0.343*** 0.231*** 0.660*** 

 -0.103 -0.068 -0.081 -0.06 -0.097 -0.079 -0.081 -0.231 -0.108 -0.062 -0.073 -0.067 -0.051 -0.097 
5th lockdown end: t+5 0.031 0.437*** 0.466*** 0.255*** 0.367*** 0.383** 0.402*** -0.095 0.224* 0.274*** 0.523*** 0.338*** 0.195*** 0.626*** 
  -0.187 -0.069 -0.072 -0.059 -0.074 -0.136 -0.092 (-0.233) -0.111 -0.062 -0.075 -0.075 -0.045 -0.09 
Time trend 0 -0.002*** -0.001 -0.001* -0.003*** -0.002*** -0.003*** -0.004*** -0.001 -0.001 -0.005*** -0.001 0 -0.004*** 
  -0.001 (-0.001) (-0.000) (-0.000) (-0.001) (-0.000) (-0.001) (-0.001) (-0.001) (-0.000) (-0.000) (-0.001) 0 (-0.001) 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
Occupation FEs yes yes yes yes yes yes yes yes yes yes yes yes yes yes 
Constant -0.095 3.204*** 1.031*** 1.851*** 2.637*** 2.695*** 1.732*** 3.738*** 0.588*** -0.153 1.569*** 1.113*** 2.388*** 1.593*** 
  (-0.112) -0.074 -0.101 -0.064 -0.083 -0.07 -0.12 -0.088 -0.085 (-0.125) -0.072 -0.11 -0.043 -0.106 
No. of obs. 960 1,150 1,113 1,144 1,148 1,139 1,100 1,109 954 846 1,074 1,111 1,149 1,129 
RMSE 1.96 63.11 6.08 15.51 39.18 16.6 9.74 69.09 18.09 13.69 13.43 15.4 34.5 26.61 

Note: RMSE refers to the root mean square error. Standard errors are based on clustered covariance matrix estimations for panel data. + p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Table A.6 / Weekly effects of individual lockdowns, by NUTS region 
 Northern region Eastern region Southern region Western region 
 (1) (2) (3) (4) 
1st lockdown start: t-2 0.227*** 0.274*** 0.357*** 0.369*** 
 (0.062) (0.058) (0.054) (0.040) 
1st lockdown start: t-1 0.211*** 0.154** 0.130* 0.219** 
 (0.058) (0.050) (0.056) (0.072) 
1st lockdown start: t=0 -0.514*** -0.382*** -0.289* -0.371*** 
 (-0.045) (-0.066) (-0.139) (-0.075) 
1st lockdown start: t+1 -0.270 -0.672*** -0.480** -0.531*** 
 (-0.213) (-0.122) (-0.152) (-0.149) 
1st lockdown start: t+2 -0.727*** -0.726*** -0.671*** -0.673*** 
 (-0.168) (-0.078) (-0.082) (-0.151) 
1st lockdown start: t+3 -0.760*** -0.950*** -0.707*** -0.850*** 
 (-0.072) (-0.073) (-0.107) (-0.160) 
1st lockdown start: t+4 -0.911*** -1.127*** -0.867*** -0.968*** 
 (-0.113) (-0.069) (-0.154) (-0.136) 
1st lockdown start: t+5 -0.613*** -0.672*** -0.549*** -0.578*** 
 (-0.120) (-0.058) (-0.115) (-0.075) 
1st lockdown end: t-2 -0.598*** -0.605*** -0.443*** -0.469** 
 (-0.070) (-0.045) (-0.056) (-0.143) 
1st lockdown end: t-1 -0.479*** -0.466*** -0.393*** -0.423*** 
 (-0.068) (-0.056) (-0.075) (-0.064) 
1st lockdown end: t=0 -0.850*** -0.691*** -0.614*** -0.702*** 
 (-0.103) (-0.050) (-0.094) (-0.123) 
1st lockdown end: t+1 -0.659*** -0.534*** -0.453*** -0.554*** 
 (-0.105) (-0.064) (-0.050) (-0.086) 
1st lockdown end: t+2 -0.177+ -0.215** -0.118 -0.325*** 
 (-0.095) (-0.070) (-0.081) (-0.085) 
1st lockdown end: t+3 -0.388* -0.371** -0.479*** -0.465*** 
 (-0.170) (-0.116) (-0.122) (-0.108) 
1st lockdown end: t+4 -0.297*** -0.167* -0.208* -0.245*** 
 (-0.081) (-0.078) (-0.100) (-0.056) 
1st lockdown end: t+5 -0.450*** -0.248** -0.235+ -0.342** 
 (-0.070) (-0.083) (-0.121) (-0.130) 
2nd/3rd lockdown start: t-2 0.428* 0.307+ 0.631** 0.598* 
 (0.188) (0.186) (0.218) (0.246) 
2nd/3rd lockdown start: t-1 -0.389*** -0.381*** -0.336*** -0.268*** 
 (-0.061) (-0.043) (-0.070) (-0.067) 
2nd/3rd lockdown start: t=0 -0.458*** -0.459*** -0.478*** -0.470*** 
 (-0.066) (-0.040) (-0.053) (-0.140) 
2nd/3rd lockdown start: t+1 -0.264*** -0.322*** -0.337*** -0.267* 
 (-0.072) (-0.057) (-0.095) (-0.118) 
2nd/3rd lockdown start: t+2 -0.414*** -0.409*** -0.268** -0.502*** 
 (-0.063) (-0.060) (-0.082) (-0.075) 
2nd/3rd lockdown start: t+3 -0.383*** -0.398*** -0.255*** -0.306** 
 (-0.059) (-0.053) (-0.049) (-0.097) 
2nd/3rd lockdown start: t+4 -0.429*** -0.385*** -0.457*** -0.405*** 
 (-0.077) (-0.076) (-0.118) (-0.112) 
2nd/3rd lockdown start: t+5 -0.649*** -0.608*** -0.533*** -0.751*** 
 (-0.070) (-0.081) (-0.111) (-0.131) 
2nd/3rd lockdown end: t-2 -0.097 -0.135** -0.086 -0.165+ 
 (-0.073) (-0.041) (-0.059) (-0.086) 
2nd/3rd lockdown end: t-1 0.001 -0.010 0.053 0.093 
 (0.065) (-0.061) (0.099) (0.081) 
2nd/3rd lockdown end: t=0 -0.080+ -0.030 -0.132* -0.054 
 (-0.045) (-0.071) (-0.057) (-0.101) 
2nd/3rd lockdown end: t+1 -0.179* -0.107* 0.046 -0.171* 
 (-0.078) (-0.051) (0.053) (-0.067) 
2nd/3rd lockdown end: t+2 -0.039 -0.079 -0.190* -0.215** 
 (-0.061) (-0.060) (-0.097) (-0.066) 
2nd/3rd lockdown end: t+3 -0.083 -0.072 -0.056 -0.135* 
 (-0.084) (-0.051) (-0.115) (-0.067) 
2nd/3rd lockdown end: t+4 -0.003 -0.023 -0.057 -0.207* 
 (-0.052) (-0.073) (-0.046) (-0.094) 
2nd/3rd lockdown end: t+5 -0.059 -0.036 -0.133 -0.167** 
 (-0.075) (-0.063) (-0.082) (-0.059) 

Contd. 
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Table A.6 / Contd. 
 Northern region Eastern region Southern region Western region 
 (1) (2) (3) (4) 
5th lockdown start: t-2 -0.051 0.042 -0.143+ -0.034 
 (-0.078) (0.078) (-0.083) (-0.073) 
5th lockdown start: t-1 0.255*** 0.208** 0.207*** 0.312*** 
 (0.063) (0.063) (0.059) (0.061) 
5th lockdown start: t=0 0.253*** 0.358*** 0.183* 0.214** 
 (0.064) (0.085) (0.085) (0.080) 
5th lockdown start: t+1 0.188* 0.117+ 0.160+ 0.003 
 (0.088) (0.067) (0.092) (0.074) 
5th lockdown start: t+2 0.341*** 0.268*** 0.283*** 0.175 
 (0.076) (0.072) (0.085) (0.117) 
5th lockdown start: t+3 0.265** 0.177* 0.280* 0.282* 
 (0.092) (0.073) (0.141) (0.136) 
5th lockdown start: t+4 0.175+ 0.144* 0.328*** 0.187* 
 (0.096) (0.068) (0.087) (0.082) 
5th lockdown start: t+5 0.521*** 0.352*** 0.503*** 0.415*** 
 (0.088) (0.074) (0.090) (0.079) 
5th lockdown end: t-2 0.397*** 0.408*** 0.365*** 0.368*** 
 (0.062) (0.054) (0.107) (0.066) 
5th lockdown end: t-1 0.173** 0.362*** 0.280*** 0.356*** 
 (0.056) (0.051) (0.058) (0.080) 
5th lockdown end: t=0 0.489*** 0.401*** 0.417*** 0.309*** 
 (0.070) (0.050) (0.065) (0.068) 
5th lockdown end: t+1 0.261*** 0.310*** 0.273** 0.367*** 
 (0.056) (0.056) (0.104) (0.053) 
5th lockdown end: t+2 0.296*** 0.239*** 0.248*** 0.189* 
 (0.060) (0.067) (0.068) (0.079) 
5th lockdown end: t+3 0.159* 0.310*** 0.146 0.192** 
 (0.067) (0.071) (0.103) (0.062) 
5th lockdown end: t+4 0.357*** 0.325*** 0.346*** 0.255*** 
 (0.058) (0.080) (0.094) (0.073) 
5th lockdown end: t+5 0.340*** 0.305*** 0.122 0.186+ 
 (0.049) (0.061) (0.084) (0.108) 
Time trend -0.001*** -0.001*** -0.001*** -0.001*** 
  (-0.000) (-0.000) (-0.000) (-0.000) 
Occupation FEs yes yes yes yes 
Industry FEs yes yes yes yes 
Constant -1.808*** -1.830*** -2.013*** -1.676*** 
  (-0.050) (-0.050) (-0.056) (-0.053) 
No. of obs. 13,385 13,922 12,644 13,256 
RMSE 10.250 15.270 7.950 7.670 

Note: RMSE refers to the root mean square error. Standard errors are based on clustered covariance matrix estimations for 
panel data. + p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Table A.7 / Complete effects of individual lockdowns: vaccination roll-out 

 Total  
estimations 

Interaction with  
vaccination 

  (1) (2) 
1st lockdown -0.545*** -0.547*** 
 (-0.025) (-0.025) 
2nd/3rd lockdown -0.213*** -0.092** 
 (-0.028) (-0.032) 
5th lockdown 0.139*** -2.226+ 
 (0.030) (1.327) 
Log(% vaccinated, 2 doses) 0.067*** 0.066*** 
 (0.007) (0.007) 
2nd/3rd lockdown*log(% vaccinated, 2 doses)  0.376*** 
  (0.065) 
5th lockdown*log(% vaccinated, 2 doses)  0.629+ 
  (0.355) 
Time trend -0.002*** -0.002*** 
  (-0.000) (-0.000) 
Occupation FEs yes yes 
Industry FEs yes yes 
Region FEs yes yes 
Constant -1.883*** -1.883*** 
  (-0.032) (-0.032) 
No. of obs. 53,207 53,207 
RMSE 12.05 12.05 

Note: RMSE refers to the root mean square error. Standard errors are based on clustered covariance matrix estimations for 
panel data. + p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Table A.8 / Weekly effects of individual lockdowns: vaccination roll-out 
 Weekly estimations Interaction with vaccination 
  (1) (2) 
2nd/3rd lockdown start: t-2 0.565*** 0.565*** 
 (0.115) (0.115) 
2nd/3rd lockdown start: t-1 -0.234*** -0.234*** 
 (-0.040) (-0.040) 
2nd/3rd lockdown start: t=0 -0.341*** -0.341*** 
 (-0.041) (-0.041) 
2nd/3rd lockdown start t+1 -0.178*** -0.179*** 
 (-0.053) (-0.054) 
2nd/3rd lockdown start t+2 -0.274*** -0.274*** 
 (-0.054) (-0.054) 
2nd/3rd lockdown start t+3 -0.228*** -0.229*** 
 (-0.050) (-0.050) 
2nd/3rd lockdown start t+4 -0.282*** -0.283*** 
 (-0.067) (-0.067) 
2nd/3rd lockdown start t+5 -0.495*** -0.495*** 
 (-0.069) (-0.069) 
2nd/3rd lockdown start t+6 -0.220*** -0.220*** 
 (-0.051) (-0.051) 
2nd/3rd lockdown start t+7 0.002 0.002 
 (0.061) (0.061) 
2nd/3rd lockdown start t+8 -0.747*** -0.748*** 
 (-0.076) (-0.076) 
2nd/3rd lockdown start t+9 -0.602*** -452.596 
 (-0.057) (-303.687) 
2nd/3rd lockdown start t+10 -0.073 29.348 
 (-0.047) (-69.632) 
2nd/3rd lockdown start t+11 -0.006 0.067 
 (-0.056) (0.626) 
2nd/3rd lockdown end: t-2 0.011 -0.129 
 (0.043) (-0.434) 
2nd/3rd lockdown end: t-1 0.129* 0.127* 
 (0.052) (0.051) 
2nd/3rd lockdown end: t=0 0.013 0.035 
 (0.064) (0.121) 
2nd/3rd lockdown end: t+1 -0.049 -0.795 
 (-0.051) (-0.965) 
2nd/3rd lockdown end: t+2 -0.056 -0.177 
 (-0.061) (-0.920) 
2nd/3rd lockdown end: t+3 -0.032 -0.079 
 (-0.054) (-0.957) 
2nd/3rd lockdown end: t+4 -0.004 -1.815 
 (-0.065) (-1.761) 
2nd/3rd lockdown end: t+5 -0.035 1.364 
  (-0.062) (1.857) 
5th lockdown start: t-2 -0.116 -4.326 
 (-0.071) (-5.423) 
5th lockdown start: t-1 0.140** 0.990 
 (0.049) (4.092) 
5th lockdown start: t=0 0.190* -5.048 
 (0.076) (-5.568) 
5th lockdown start: t+1 0.027 0.423 
 (0.060) (5.385) 
5th lockdown start: t+2 0.178** 0.806 
 (0.061) (5.708) 
5th lockdown start: t+3 0.135* 2.360 
 (0.063) (6.310) 
5th lockdown start: t+4 0.095+ -1.132 
 (0.056) (-5.743) 
5th lockdown start: t+5 0.330*** 6.256 
 (0.058) (7.085) 
5th lockdown start: t+6 -0.883*** -8.738 
 (-0.068) (-6.387) 
5th lockdown start: t+7 0.367*** 11.154 
 (0.069) (8.144) 
5th lockdown start: t+8 0.198*** -5.857 
 (0.056) (-5.721) 

Contd. 
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Table A.8 / Contd. 
 Weekly estimations Interaction with vaccination 
  (1) (2) 
5th lockdown end: t-2 0.299*** -2.554 
 (0.052) (-6.105) 
5th lockdown end: t-1 0.214*** -9.866+ 
 (0.060) (-5.702) 
5th lockdown end: t=0 0.317*** 1.102 
 (0.048) (5.619) 
5th lockdown end: t+1 0.212*** -3.091 
 (0.054) (-5.704) 
5th lockdown end: t+2 0.155** -0.086 
 (0.056) (-6.331) 
5th lockdown end: t+3 0.144* -9.769 
 (0.074) (-7.139) 
5th lockdown end: t+4 0.238*** -1.407 
 (0.067) (-7.801) 
5th lockdown end: t+5 0.179** -1.901 
  (0.064) (-7.035) 
Log(% vaccinated, 2 doses) 0.070*** 0.070*** 
 (0.008) (0.008) 
2nd/3rd lockdown start: t+9*log(% vaccinated, 2 doses)  -1015.328 
  (-682.205) 
2nd/3rd lockdown start: t+10*log(% vaccinated, 2 doses)  66.098 
  (156.500) 
2nd/3rd lockdown start: t+11*log(% vaccinated, 2 doses)  0.183 
  (1.463) 
2nd/3rd lockdown end: t-2*log(% vaccinated, 2 doses)  -0.369 
  (-1.089) 
2nd/3rd lockdown end: t-1*log(% vaccinated, 2 doses)  0.269 
  (0.277) 
2nd/3rd lockdown end: t=0*log(% vaccinated, 2 doses)  -0.046 
  (-0.239) 
2nd/3rd lockdown end: t+1*log(% vaccinated, 2 doses)  1.002 
  (1.252) 
2nd/3rd lockdown end: t+2*log(% vaccinated, 2 doses)  0.144 
  (1.038) 
2nd/3rd lockdown end: t+3*log(% vaccinated, 2 doses)  0.053 
  (1.040) 
2nd/3rd lockdown end: t+4*log(% vaccinated, 2 doses)  1.916 
  (1.820) 
2nd/3rd lockdown end: t+5*log(% vaccinated, 2 doses)  -1.344 
   (-1.751) 
5th lockdown start: t-2*log(% vaccinated, 2 doses)  1.154 
  (1.499) 
5th lockdown start: t-1*log(% vaccinated, 2 doses)  -0.232 
  (-1.128) 
5th lockdown start: t=0*log(% vaccinated, 2 doses)  1.426 
  (1.531) 
5th lockdown start: t+1*log(% vaccinated, 2 doses)  -0.107 
  (-1.469) 
5th lockdown start: t+2*log(% vaccinated, 2 doses)  -0.170 
  (-1.552) 
5th lockdown start: t+3*log(% vaccinated, 2 doses)  -0.597 
  (-1.701) 
5th lockdown start: t+4*log(% vaccinated, 2 doses)  0.327 
  (1.540) 
5th lockdown start: t+5*log(% vaccinated, 2 doses)  -1.570 
  (-1.886) 
5th lockdown start: t+6*log(% vaccinated, 2 doses)  2.075 
  (1.699) 
5th lockdown start: t+7*log(% vaccinated, 2 doses)  -2.842 
  (-2.158) 
5th lockdown start: t+8*log(% vaccinated, 2 doses)  1.589 
  (1.510) 

Contd. 
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Table A.8 / Contd. 
 Weekly estimations Interaction with vaccination 
  (1) (2) 
5th lockdown end: t-2*log(% vaccinated, 2 doses)  0.747 
  (1.603) 
5th lockdown end: t-1*log(% vaccinated, 2 doses)  2.635+ 
  (1.497) 
5th lockdown end: t=0*log(% vaccinated, 2 doses)  -0.205 
  (-1.474) 
5th lockdown end: t+1*log(% vaccinated, 2 doses)  0.861 
  (1.497) 
5th lockdown end: t+2*log(% vaccinated, 2 doses)  0.063 
  (1.660) 
5th lockdown end: t+3*log(% vaccinated, 2 doses)  2.582 
  (1.872) 
5th lockdown end: t+4*log(% vaccinated, 2 doses)  0.428 
  (2.043) 
5th lockdown end: t+5*log(% vaccinated, 2 doses)  0.541 
  (1.841) 
Time trend -0.002*** -0.002*** 
  (-0.000) (-0.000) 
Occupational FEs yes yes 
Industry FEs yes yes 
Regional FEs yes yes 
Constant -1.879*** -1.878*** 
  (-0.032) (-0.032) 
No. of obs. 53,207 53,207 
RMSE 11.91 11.9 

Note: The estimations also include the seven weekly dummies for the start and the end of the first lockdown. To save space, 
they are not shown here but are available from the authors upon request. RMSE refers to the root mean square error. 
Standard errors are based on clustered covariance matrix estimations for panel data. 
+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001. 
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Figure A.1 / Distributions of the occupational, industrial and regional dimension (average 
2018-2022) 

 
Note: The left-most bar shows the share (in %) of one-digit occupations in all OJPs (2018-2022) for five occupational 
groups: managers, professionals (Managers (ISCO-08: 1), professionals (ISCO-08: 2)); technicians (technicians and 
associate professionals (ISCO-08: 3)); clerks, clerical workers (Clerical support workers (ISCO-08: 4) and services and 
sales workers (ISCO-08: 5)); craft workers (Skilled agricultural, forestry and fishery workers (ISCO-08: 6) and craft and 
related trades workers (ISCO-08: 7)); and manual workers (Plant and machine operators and assemblers (ISCO-08: 8) and 
elementary occupations (ISCO-08: 9)). The bar in the middle shows the share of industries in all OJPs (2018-2022). The 
right-most bar shows the share (in %) of NUTS regions in all OJPs (2018-2022) for four regions: Eastern region (capital city 
Vienna, Lower Austria and Burgenland), Northern region (Upper Austria), Southern region (Styria and Carinthia), Western 
region (Salzburg, Tyrol and Vorarlberg).  
Source: karriere.at, own calculations. 
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Figure A.2 / Distribution by occupation and industry (average 2018-2022) 

 
Note: The bars show the share (in %) of OJPs of each industry for each of the five occupational groups as an average 
between 2018 and 2022 (see note to Figure A.1 for the definition of the five occupational groups).  
Source: karriere.at, own calculations. 

Figure A.3 / Distribution by occupation and industry over time (annually from 2018 to 2022) 

 
Note: The bars show the share (in %) of OJPs of each industry for each of the five occupational groups for each year from 
2018 to 2022 (see note to Figure A.1 for the definition of the five occupational groups).  
Source: karriere.at, own calculations. 



58  ANNEX  
   Working Paper 243  

 

Figure A.4 / Teleworkability, by industry: 2010-2022 

 
Note: Yearly aggregates of the time variant teleworkability indicator are shown.  
Source: karriere.at, own calculations. 

Figure A.5 / Share of vaccinated persons in the total population (in %), by number of doses 

 
Note: The share of vaccinated persons in the overall population is shown by the number of doses administered, where one 
refers to the first vaccination, two to primary vaccination, three to basic immunisation, and four to the booster. It is shown on 
a weekly basis, starting with the last week of 2020, when the first dose was administered, up to the thirty-second week of 
2022. The two grey bars mark the period of the second/third and fifth lockdowns. 
Source: Federal Ministry of Austria for Social Affairs, Health, Care and Consumer Protection 
(https://impfdaten.at//?re=opendata), own calculations.  

https://impfdaten.at/?re=opendata
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