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Abstract 
Our paper proved the efficiency of an instrument that can be applied to quickly evaluate the labour 
market response to COVID 19 measures. The prevention measures, imposed with the objective to 
protect the lives and the wellbeing of the workers, act as interventions on labour market with direct 
effect toward increasing its rigidity. The worker flows’ (the sum of hiring and dismissal) decrease 
indicate a lower rate of new job creation based on innovation adoption, and the increasing the dismissal 
flows. Both situations indicate a low sustainability for employment.  
We explore the workers’ mobility across EU27 and 13 NACE Rev 2 economic sectors by analyzing 
the rates of: hiring, dismissal, employment growth, total workers reallocation and excess workers 
reallocation. We apply the model (Lincaru, et al., 2011; Lincaru, et al., 2012) following (OECD, 2010, 
2009) methodology consistent with (Davis and Haltiwanger, 1999), using micro aggregated data of 
Eurostat during 2018-2020 period. 
Transport and hospitality economic sectors are among the most affected ones. Post COVID, these 
sectors are expected to shrink, slowing down the increasing productivity growth and innovation 
adoption, decrease the quality of employment, diminish the speed of skill allocation, and block the 
youth entrance. The hospitality industry (I) has the highest gross worker flow among the EU27 sectors, 
fact that confirms its competitive position. Hospitality is a driver sector for transport demand. Its 
increasing risk to lose workers, coupled with labour deficit, raises important challenges for the 
European economy competitiveness. The persistence of the Covid pandemic has direct impact on the 
labour market, with consequences such as severe decrease of hiring and austere increase of dismissal. 
The existence of a threshold would determine higher resilience of the sectors in discussion. 
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Introduction 

The paper suggests the usage of hirings as inputs on the labour market, and dismissals as exit from 
work events, through the measuring of the interactions between firms and workers. The reference for 
transition is the employment status and not the job. To have a picture of the activities’ constriction 
determined by the COVID 19 pandemic, we calculated the 2018, 2019, and 2020 annual rates for the 
employee flows: hiring, dismissal, total reallocation, and excess reallocation. Some sectors were 
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affected by the lockdown restriction as a measure of health protection. The health crisis hit the world 
economies with long-term effects, and various intensity levels per sector. The transport and hospitality 
sectors were the hardest affected, and we considered that the variation of the employees’ flows could 
illustrate the resilience characteristics.  

Diodato and Weterings (2015) found on Dutch data that the high-speed recovery, irrespective of the 
type of shock, is observable in the economies of the service-oriented regions and centrally located 
regions. Futhermore, the dimension of the worker flows is essential for the unemployment policy 
debate. On the other hand, Elsby, et al. (2011) found that the nature of the job lost is the main point of  
the appropriate response. The resilience is under question in the analyzed sectors, since the pandemic 
persistence and intensity is longer than expected. On-line working and teleworking was a solution to 
overcome the restrictions and to sustain the business (Grigorescu and Mocanu, 2020). Moreover, the 
social protection and the governmental measures has to be considered in the extreme situations (Iordan, 
et al., 2014; Mina, 2021). 
 

Review of the scientific literature 

Davis and Haltiwanger (1999) compared the registered status at two moments in time (t and t-1). They 
considered: 

‐ Hirings = the number of employees in the firm at time t, but no longer employed at time t–1.  
‐ Dismissals = the number of employees in the firm at t–1, but not at t.   
‐ Gross job reallocation (gross job turnover) = the absolute value of the net change in 

employment between two moments in time.  (Davis and Haltiwanger, 1992, 1999; Davis et 
al., 1996; and OECD, 1996). 

Following this terminology, at the individual firm's level, job creation is equal to the net employment 
change if the latter is positive, or, otherwise, zero. Conversely, job destruction is similar to the net 
change's absolute value if the latter is a negative sign, or zero otherwise. Job reallocation, job creation, 
and job destruction are gross job flows, that differentiate themselves from the more familiar net 
employment growth measures. Net and gross job flows coincide at the level of a single firm, but that 
is no longer the case when considering groups of firms.   

Hamermesh, et al. (1994) identified a “concomitant heterogeneity in flows of workers into and out of 
the firm, and through and between jobs, among firms whose employment is changing at identical rates”. 
Hamermesh (1989) examined the costs firms face in adjusting labour demand to exogenous shocks. 
Bekker et al. (2008) defined the external numerical flexibility, i.e. the ease of "hiring and firing" which 
manifests itself in workers' mobility between employers (external job turnover).  

Kramarz and Michaud (2010) point out that theoretical models (Bentolila and Bertola, 1990; Bertola, 
1990; Garibaldi, 1998, etc.) prove that “stringent legislation reduces hiring and firing, but also affects 
the structure of unemployment”.  

We explore some empirical questions, using micro aggregated Eurostat data for EU27, as „a 
prerequisite for assessing the role of policies in shaping worker flows” (OECD, 2009) in the COVID 
19 pandemic, during 2018-2020 period: 

Q1. What are the hiring and firing rates in absolute levels compared to other sectors for the H 
(Transportation and storage) and I (Accommodation and food service activities)? 

Q2. How large is the reallocation of workers in H and I sectors compared to other sectors? 
 

Research methodology  

We apply the model (Lincaru, et al., 2011; Lincaru, et al., 2012) following (OECD, 2010, 2009) 
methodology consistent with (Davis and Haltiwanger, 1999). The annual hiring flows counts the 
Eurostat's quarterly employment, and is used as a proxy for employment by job tenure.  

The worker flows approach to consider the job flows essentially reflect the reallocation driven by labour 
demand. Those are the result of a mix of factors playing on the labor market (demand, supply), which 
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depend on both firm and worker characteristics (OECD, 2009). The model considered events as input 
/output time intervals. Consequently, hiring and separations are transition effects from any status to / 
out employment between two moments in time, t-1 and t. 
 

 
Figure no. 1. Flow indicators and stock indicators used in the worker flow measurement - logical 

scheme based on EUROSTAT metadata 
Source: Lincaru, et al., 2011 

As it is presented in Figure 1, the hiring as a flow indicator (H[t-1:t] ) is calculated as: 

H[t-1:t]  = HQ1+HQ2+HQ3+HQ4                                                (1) 

Workers’ total reallocation represents the sum of workers’ number with events of hiring (H[t-1:t] ) and 
firing  (S[t-1:t]) during a one-year interval:  

TRN[t-1:t]  = H[t-1:t]  + S[t-1:t]                                                                              (2) 

Furthermore, the workers’ excess reallocation represents the workers’ reallocation between firms from 
the same industry" (OECD 2009, pg.122) and the absolute modification of the net employment 
indicates the reallocation measure between different groups of firms / various sectors, during a one-
year interval;  

ERN[t-1:t]  = TRN[t-1:t]   - |ΔN[t-1:t]  |                                          (3) 

where:      

        ΔN[t-1:t]= H[t-1:t] - S[t-1:t]=Nt-Nt-1                                                                     (4) 

ΔN[t-1:t] =  Annual employment changes;  

Based on the mentioned definition, were calculated the following indicators: the rH[t-1:t]   = annual rate 
of workers’ hiring, the r S[t-1:t] = annual rate of workers’ firing, and rTRN[t-1:t] = annual rate of workers 
total reallocation. 
 

Data and indicators 

The data used to for the model comprises of: 
a) The quarterly number of employed persons in a national area, Eurostat source: “Employment 

by sex, age, time since job started and economic activity (from 2008 onwards, NACE Rev. 2) 
- 1 000 [lfsq_egdn2] intern – DURATION: Total, SEX: Total AGE: From 15 to 64 years”;  

b) And the quarterly number of employed persons for less than 3 months since the job started, 
Eurostat source: “Employment by sex, age, time since job started and economic activity (from 
2008 onwards, NACE Rev. 2) - 1 000 [lfsq_egdn2], DURATION: Less than 3 months, Total, 
SEX: Total AGE: From 15 to 64 years”. 
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The economic sectors highlighted in this study are H - Transportation and storage, and I - 
Accommodation and food service activities of the 13 sectors considered (A-R). To compare the effect 
of the COVID-19 pandemic, the considered years were 2018, 2019, and 2020. 
 

Results and discussion 

 Hiring rate decreases regardless of the sector, and evident in almost all countries: 

Since COVID-19 started Hiring rates showcased decreases for all sectors at EU27 level in 
2020/2019, with -2.2pp compared to 2019/2018 with -0.3 pp. There was a 7 times hiring rate decrease 
registered after the health crisis spread at global level. Both I and H sectors decreased more than the 
EU27 average. I sector was the second affected, with a registered decrease of -7.2pp in 2020/2019, 
compared to -0.3 in 2019/2018,  and H the fifth affected, with a registered decrease of –3,1pp in 
2020/2019 compared to -1.7 in 2019/2018. 

The H sector presented a homogenous hiring rate decreasing profile within the 12 countries included 
in the study. Sweden registered a -7,5pp decrease, above the EU27 average. UK managed the Pandemic 
shock in a balance, with a 0% change of hiring rates, while the Czech Republic was the only country 
reported with +0.1% hiring rate. 

The I sector confirms the same tendency of hiring rate decreasing profile, for 13 countries from the 15 
included in the study, with an average of 3.1 for EU27. Finland, Sweden, Spain, the Netherlands, 
Cyprus, Italy, and UK have had a decrease above the EU27 average, from -16.3 pp to -7.5pp, while 
Austria and Germany faced the pandemic shock in a balance, with a +0.5% change of hiring rates. 
Hungary was the only country to report a significant +2.8% hiring rate. 
 

Table no. 1. Hiring rates’ change from 2020/2019 and 2019/2018 

SECT rH18 rH19 rH20 
drH 
2019 

J – Information and communication 61.3 56.9 41.6 -15.3 
I – Accommodation and food service activities 38.5 36.8 29.5 -7.2 
R – Arts, entertainment and recreation 26.6 26.4 21.4 
N – Administrative and support service activities 24.9 23.7 19.5 -4.2 
H – Transportation and storage 17.5 17.2 14.1 -3.1 
F – Construction 20.0 19.1 16.8 -2.3 
EU27 17.5 17.2 15.0 -2.2 
M – Professional, scientific and technical activities 14.7 15.3 13.4 -2.0 
K – Financial and insurance activities 19.3 20.2 18.3 -1.9 
C – Manufacturing 14.1 12.9 11.1 -1.8 
P – Education 14.5 14.5 13.2 -1.4 
Q – Human health and social work activities 16.1 16.0 15.0 -1.0 
A – Agriculture, forestry and fishing 16.6 17.2 16.5 -0.7 
O – Public administration and defence; compulsory 
social security 9.6 10.0 9.5 -0.6 

     
Max 61.3 56.9 41.6 -15.3 
Min 9.6 10.0 9.5 -0.6 
StDev 13.74 12.50 8.63 -3.88 

Source: Data calculated by authors. 

 Firing rates present the general tendency to increase in 2/3 of sectors and countries: 

Firing rates increased in 2020 compared to 2019, in 7/12 sectors at EU27 level, the average increase 
accounting for 0.1 pp. Compared to 2019/2018 when the rate decreased with 0.7pp, it is obvious that 
before the pandemic the enterprises were keeping their employees; hence, the health crisis was the 
major determinant for the explosion of the dismissal phenomenon. The most affected sector was F, 
with the maximum increase of 5.6pp, compared with J, the less affected sector. Both I and H sectors 
increased more than the EU27 average. I is the second affected sector as a result of lockdown and 
restrictions, while H registered the forth increase, mainly as a consequence of travelling restrictions.   
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The H sector presented an increase of the firing rates of 2.5pp, within the 12 countries included in the 
study. Czech Republic and Belgium recorded the highest rates of 14.6pp, 11.8pp respectively, only a 
few times more than the average, while Spain, with 5.6 pp, had firing rates two times over the EU27 
average. The Netherlands, Italy and Germany faced the Pandemic shock in a balance, with a 0% change 
of hiring rates. Remarkable is the positive tendency in UK, Sweden, France and Poland, all registering 
negative rates of dismissal.   

The I sector was the second affected, and, from the profile of 15 analyzed countries, Cyprus, Austria, 
Finland and Hungary are having the highest rates, with levels of a few times more than the average. 
Spain, Italy and Germany faced the pandemic shock in a balance, and, surprisingly, Sweden and France 
firing rates consistently decreased (-7.5pp and -9pp). 
 

Table no. 2. Firing rates change from 2020/2019 and 2019/2018 

SECT rS18 rS19 rS20 
drS 
2019 

F – Construction 18.3 17.6 23.2 5.6 
I – Accommodation and food service activities 36.4 36.1 40.0 4.0 
N – Administrative and support service activities 23.2 22.4 26.0 3.7 
H – Transportation and storage 16.2 15.7 18.2 2.5 
Q – Human health and social work activities 14.8 14.0 15.4 1.4 
R – Arts, entertainment and recreation 25.6 23.2 24.1 0.9 
M – Professional, scientific and technical activities 12.8 12.5 13.0 0.5 
P – Education 12.6 12.8 13 0.2 
EU27 16.5 16.3 16.4 0.1 
A – Agriculture, forestry and fishing 19.6 19.1 18.6 -0.5 
C – Manufacturing 13.2 12.8 12.0 -0.8 
O – Public administration and defence; compulsory social 
security 8.9 10.2 5.8 -4.5 
K – Financial and insurance activities 19.8 20.8 15.5 -5.3 
J – Information and communication 56.8 52.7 36.4 -16.3 
    
Max 56.8 52.7 40.0 -12.7 
Min 8.9 10.2 5.8 -4.5 
StDev 12.78 11.73 9.77 -1.97 

Source: Data calculated by authors. 

 Annual rate of workers’ total reallocation is a measure of external numerical flexibility. 
(Bekker et al., 2008) 

Total reallocation rates mirror the summarized effect of hiring and firing in 2020 compared to 2019, as 
well as the pandemic impact. At EU27 level, the sectors registered a decrease of -2pp.  J registered the 
maximum decrease of -31.6pp, while F recorded the maximum increase of 3.3pp. H sector maintained 
a higher numerical external flexibility compared to I, as it slightly decreased, with -0.5pp, above the 
EU27 average, while I decreased with -3.3pp.    

The H sector a decrease of -0.5pp of the total reallocation rates, within the studied countries. The 
general tendency is the numerical external flexibility decrease, with the exception of Czech Republic 
and Belgium, which are the cases of over flexibility, source of unsustainable employment growth. 
Austria and Germany faced the pandemic crisis in a balanced scenario for total reallocation rates, with 
a -0.6pp, -0.5pp respectively, close to the EU average. Sweden, Poland, and France have registered 
high decrease rates, over ten times than the EU27 average.   

The I sector confirms the tendency of decreasing for total reallocation rates. The Netherlands, Spain, 
UK, France, and Sweden showcased a decreasing rate of -11pp to -20.2 pp, a few times over the EU27 
sector average of -3.3%.  Germany and Czech Republic registered a balance, with a rate of 0.4pp, and 
0.5pp change of total reallocation rates. On the other side, Austria and Hungary showcased an increase 
in the total reallocation rates of over 15pp, process mainly driven by firing events, a reflection of 
unsustainable employment growth.   
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Table no. 3. Total reallocation rates change from 2020/2019 and 2019/2018 

SECT 
rTR 
18 

rTR 
19 

rTR 
20 

dTR 
2019 

F – Construction 38.3 36.7 40.0 3.3 
Q – Human health and social work activities 30.9 30.0 30.4 0.4 
H – Transportation and storage 33.7 32.8 32.3 -0.5 
N – Administrative and support service activities 48.2 46.1 45.5 -0.6 
P – Education 27.1 27.3 26.1 -1.2 
A – Agriculture, forestry and fishing 36.2 36.3 35.1 -1.2 
M – Professional, scientific and technical activities 27.5 27.9 26.4 -1.5 
EU27 34.0 33.5 31.4 -2.0 
C – Manufacturing 27.3 25.7 23.0 -2.7 
I – Accommodation and food service activities 74.9 72.9 69.6 -3.3 
R – Arts, entertainment and recreation 52.3 49.5 45.4 -4.1 
O – Public administration and defence; compulsory 
social security 18.5 20.3 15.2 -5.0 
K – Financial and insurance activities 39.1 41.0 33.8 -7.2 
J – Information and communication 118.1 109.6 78.0 -31.6 
    
Max 118.1 109.6 78.0 -31.6 
Min 18.5 20.3 15.2 -5.0 
StDev 26.49 24.19 17.89 -6.31 

Source: Data calculated by authors. 

Based on the definition of employment, we have to make some observations: 

* the degree of generality is the highest. It covers the labour market in extended concept of employed 
person, and not only in reference to salaried person;  

* the worker flows are strongly dependent on the main criteria that shapes the frontier of the job, as 
well as the borders of the firm (including the observation unit). Under the global competition, pressure 
is increasing the dependence on profit, focused on short-term objectives and diminishing the risk 
tolerance.  
 
Conclusions 

The first conclusion to be drown based on the hiring and dismissal annual rates for 2020 to 2019 and 
2019 to 2018 is that the pandemic crisis, through the restriction imposed by the health security, 
significantly affected the employment and dismissal. Among the 15 economic sectors studied, there 
are consistent differences, as sector J – Information and communication, taking the ‘star’ status, of a 
flourishing sector in 2020.  

The H – Transportation and storage, and I - Accommodation and food service activities, sectors 
expressing the hospitality economic area, are among the most vulnerable. Considering the situation 
before 2020, those sectors were the most attractive and job creative sectors. Post Covid-19 crisis, these 
sectors shrinked, slowing down the increasing productivity growth and innovation adoption, decreased 
the quality of employment, diminished the speed of skill allocation, and blocked the youth entrance on 
the labour market. Hospitality sectors (I) still have the highest gross worker flow among the EU27 
sectors, fact that confirms its competitiveness and potential. This sector is a driver for transport (H) 
demand, while, in 2020, taking the form of a braking system due to the travel restrictions. Its increasing 
risk to lose workers, coupled with labour deficit, raises important challenges for the European economy 
competitiveness, and the recovering of the tourism industries (Škare et al., 2021, Aguiar-Quintana et 
al., 2021). A proper support from the government of the more affected countries could speed up the 
recovery of the hospitality sector in conjunction with policies of youth employment (Grigorescu, 2006). 
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