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Abstract 

Job vacancy statistics play a crucial role in labour market analysis, particularly as key leading 
indicators of the business cycle and as essential tools for assessing mismatches between 
labour demand and supply. The Job Vacancy Rate (JVR) is included among the Principal 
European Economic Indicators (PEEIs), produced under the EU Regulation on Labour Market 
Business Statistics (2025/941), which requires the transmission of Flash estimates within 45 
days after the end of the reference quarter and final estimates within 70 days. Alongside official 
indicators, experimental statistics on labour demand based on a non-traditional and innovative 
web data source, the Online Job Advertisements (OJAs), are increasingly being developed. 
While this source offers valuable insights due to the high granularity of information on 
occupations and skills, it still faces significant quality challenges that limit its use for official 
statistical production. This paper focuses on improving a quality dimension that can be 
enhanced without entailing any increase in costs or respondent burden: timeliness. 
Specifically, it proposes an alternative estimation method aimed at further reducing the 
production time of the flash JVR. At present, the Italian flash JVR is disseminated at t+45 days, 
using a process largely aligned with that of final estimates and based on calibration, with 
simplified editing and imputation procedures. The proposed approach replaces calibration with 
a method based on year-on-year variations computed from microdata of enterprises observed 
in both the current and the corresponding quarter of the previous year, yielding a processing 
time gain of approximately three days. The comparative assessment of the new flash method, 
the current flash approach and the final benchmark estimates – based on standard revision 
measures – highlights encouraging results: the new method achieves greater timeliness 
without significantly compromising accuracy. Enhancing timeliness strengthens the leading 
indicator role of the job vacancy rate and represents a quality dimension in which official 
statistics can improve rapidly, remaining competitive with emerging experimental statistics 
without increasing costs for NSIs or respondent burden for enterprises. 

Keywords: Job vacancy rate, timeliness, flash estimate, leading indicators  

1. Introduction 

Job vacancy statistics are key leading indicators of the business cycle and also essential for 

structural labour market analysis, particularly in identifying mismatches between labour 

demand and supply. The current official Job Vacancy Rate (JVR), produced by each single 

Member States in accordance with the relevant European Regulation (Regulation (EU) 

2025/941), is included among the Principal European Economic Indicators (PEEIs) – providing 

timely, high-quality and harmonized information used by the European Commission and ECB 

to track labour market cycles and broader economic conditions. The current production 



 

 

 

  

generally lacks the breakdown by occupation and region, as this would impose an undue 

burden on respondents and costs for NSIs. Due to the need for occupation and skill shortage 

indicators (in spring 2024, the European Commission launched an Action Plan on Labour and 

Skills Shortages), Eurostat has initiated the dissemination of experimental statistics on the 

most demanded occupations based on an innovative, high-frequency web source – Online Job 

Advertising (OJA) – that complements traditional statistics by capturing real-time information 

on employers' demand for occupations and skills (Eurostat, 2025). These experimental 

indicators complement the official job vacancy statistics, providing occupational and territorial 

breakdowns that the official survey cannot deliver without additional costs and respondent 

burden. However, they remain experimental, as further methodological refinements and 

validation exercises with Member States are still ongoing.  

Against this background, this paper focuses on a different quality dimension of the official JVR 

— one that can be improved without entailing any increase in costs, survey expansion, or 

respondent burden: timeliness. Specifically, it proposes a method to anticipate the official Flash 

estimate of the Italian JVR, currently scheduled at t+45 days. Advancing the Flash release 

contributes to strengthening the JVR's role as a leading indicator of labour market dynamics. 

The proposed approach represents a process innovation aimed at minimising processing time 

while preserving the accuracy of the current Flash estimates. The remainder of the paper is 

structured as follows. Section 2 describes the main characteristics of the Italian JVR, covering 

both the current production process (Section 2.1) and its role as a leading indicator of labour 

market conditions (Section 2.2). Section 3 presents the proposed new estimation method. 

Section 4 reports the results of its implementation, with Section 4.1 assessing the quality of 

the new estimates through standard revision measures — commonly used in the analysis of 

short-term indicators to compare preliminary releases against subsequent final figures, and 

described in Appendix 1. Section 5 concludes. 

2. The Italian Job Vacancy Rate: the estimation process 

Italy has a long tradition in producing official Job Vacancy statistics, starting from 2003. The 

Italian official survey collects data on job vacancies and hours worked — complying also with 

the Regulation (EU) 2019/2152 — and feeds both national and European-level dissemination. 

Istat releases job vacancy indicators quarterly, with two main outputs: the Flash Job Vacancy 

Rate, preliminary estimates published within 45 days of the end of the reference quarter; and 

the Final Job Vacancy Rate, definitive estimates published within 70 days. Both indicators are 

disaggregated only by economic activity sections, according to NACE Rev. 2 economic activity 

classification. The production of these indicators draws on data from two surveys, 



 

 

 

  

supplemented by the auxiliary administrative source OROS – derived from social security 

records, on employment, wages and salaries and social charges – which is used for editing, 

imputation and calibration. The first survey is the Istat quarterly survey on job vacancies and 

hours worked (JVS), a stratified random sample of approximately 33,000 enterprises with 

fewer than 500 employees, covering private non-agricultural sector (NACE Rev. 2 sections 

from B to S). The sample is drawn from the Istat register of active enterprises (ASIA), updated 

to two years before the reference period, with stratification by economic activity, size class and 

geographical area. The second survey is the Istat monthly survey on large enterprises (LES), 

a census survey of around 1,500 enterprises with at least 500 employees in the same sections. 

The quarterly estimates are obtained through a calibration estimator, whereby the calibration 

constraints within each domain are derived from OROS source for the reference quarter. A key 

challenge in the calibration step stems from the temporal distance between the reference 

periods of the sampling frame (ASIA) and the calibration source (OROS), which may cause 

sample units to be classified into different strata across the two periods. To address this, a 

reweighting procedure is applied, updating the classification of sample units based on the 

calibration strata information and incorporating a non-response correction. It is worth noting 

that calibration — and in particular the availability of OROS data for the reference quarter that 

it requires — represents the most time-consuming step of the current production process 

(Chianella et al., 2018). As will be shown in Section 3, the proposed method bypasses this 

step entirely, and it is precisely this feature that makes it possible to anticipate the Flash 

production and transmission. 

2.1 The leading role 

The job vacancy rate measures the number of vacancies for which search and selection 

activities are underway, out of 100 vacancies that are either already filled or in the recruitment 

process. In the short term, labor demand tends to follow changes in enterprise output. When 

production rises, during periods of economic expansion, firms typically first adjust by extending 

the working hours of existing staff, both regular and overtime, before proceeding with new 

recruitments. If the growth in output persists, businesses initiate new recruitment activities, 

which eventually lead to a rise in employment levels. This sequential response creates a time 

lag between rising output and actual job growth, during which job vacancies emerge. 

Therefore, vacancies represent an intermediate stage in labor adjustment and act as a leading 

indicator of cyclical dynamics, providing early signals of forthcoming employment changes.  

Building on the evidence that vacancies anticipate employment growth both 

contemporaneously and one quarter ahead (di Padova, 2026; Lovaglio, 2022; Lucarelli, 2010, 

2011), Figure 1 illustrates this relationship by plotting the JVR against the employment rate 



 

 

 

  

and the job index — i.e. the index of filled job positions in enterprises from the OROS source 

— both lagged by one quarter. 

Figure 1: Quarterly Job Vacancy rate (left scale) vs Employment rate and Job index. Seasonally 
adjusted data, Total economy (NACE Rev 2. Sections B-S), 2016-2025. 

 
Fonte: JVS and LES surveys, OROS source and Labour Force Survey (LFS) 

Results reveal a consistent pattern: changes in the JVR tend to precede corresponding 

movements in employment by approximately one quarter, reflecting firms' forward-looking 

behavior in response to evolving economic conditions. This holds across both employment 

measures considered, reinforcing the role of vacancies as a leading indicator of labour market 

dynamics. Cross-correlation analysis confirms the leading role of the job vacancy rate with 

respect to employment dynamics, with correlations reaching their maximum values at a one-

quarter lag. 

3. New estimation methods 

The approach presented in this section replaces calibration with a method based on year-on-

year variations computed from microdata referring to enterprises observed both in the current 

quarter and in the corresponding quarter of the previous year. This alternative estimation 

method requires shorter implementation times, making it possible either to bring forward the 

dissemination of flash estimates to t+42, or to release flash estimates at the usual deadline of 

t+45 with higher response rates. In particular, the method consists in computing, for each 

stratum — corresponding to the strata used in calibration — the year-on-year variation in job 

vacancies and employees (the two components of the numerator and denominator of the 

vacancy rate) based on the same enterprises responding in both the current quarter t and 

quarter t−4 (𝑣ො௝௩,௦௧ and 𝑣ො௢௖௖,௦௧). The stratum-level variation is then used to derive the section-

level variation (𝑣ො௝௩,௦௘௭ and 𝑣ො௢௖௖,௦௘௭), by weighting the stratum variations by the share of each 

stratum within the corresponding section. These weights are defined as the share of 

employment positions from the OROS source within each stratum (𝜋௦௧). By applying the 
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section-level year-on-year variation to the final estimates of job vacancies and employees at 

the section level for quarter t−4  the estimates for the current quarter t are derived (𝚥𝑣ෝ ௦௘௭,௧ and 

𝑜𝑐𝑐ෞ ௦௘௭,௧). Formally:  

𝚥𝑣ෝ ௦௘௭,௧ = 𝑗𝑣௦௘௭,௧ିସ ∗ (1 + 𝑣ො௝௩,௦௘௭/100)         [1] 

where:    𝑣ො௝௩,௦௘௭ =  ∑ 𝑣ො௝௩,௦௧ ∗  𝜋௦௧௦௧∈௦௘௭ ;     𝑣ො௝௩,௦௧ = ൬
௝௩ೞ೟,೟

௝௩ೞ೟,೟షర
− 1൰ ∗ 100 ;     𝜋௦௧ =

௃௢௕௦ೞ೟

௃௢௕௦ೞ೐೥
 

𝑜𝑐𝑐ෞ ௦௘௭,௧ = 𝑜𝑐𝑐௦௘௭,௧ିସ ∗ (1 + 𝑣ො௢௖௖,௦௘௭/100)       [2] 

where: 𝑣ො௢௖௖,௦௘௭ =  ∑ 𝑣ො௢௖௖,௦௧ ∗  𝜋௦௧௦௧∈௦௘௭ ;     𝑣ො௢௖௖,௦௧ = ൬
௢௖௖ೞ೟,೟

௢௖௖ೞ೟,೟షర
− 1൰ ∗ 100;    𝜋௦௧ =

௃௢௕௦ೞ೟

௃௢௕௦ೞ೐೥
 

 

Similarly, for section aggregates, the aggregate-level variation is obtained by weighting the 

section-level variations by the share of each section within the corresponding aggregate. 

From the estimated job vacancies and job positions at the section/section-aggregate level, the 

job vacancy rate for the current quarter is then derived as: 

𝚥𝑣𝑟ෞ ௦௘௭,௧ = 100 ∗
ఫ௩ෞೞ೐೥,೟

(ఫ௩ෞೞ೐೥,೟ା௢௖௖ෞ ೞ೐೥,೟)
         [3] 

4. How Well Does the New Method Perform? 

This section presents a comparative assessment of three estimation approaches: the newly 

proposed flash method, the current flash method and the final benchmark estimates. We 

focused on economic activity aggregates, as both national dissemination and Eurostat 

transmission of the job vacancy rate flash estimate cover aggregates only, not individual 

sections. Figure 2 shows the flash JVR estimated over the period from the first quarter 2023 

to the fourth quarter 2025, according to the newly proposed flash method and to the current 

one, compared against the final benchmark estimate, separately for industry (NACE Rev.2 

sections B-F), services (sections G-S) and for the total economy (sections .B-S). For the total 

economy, it can be observed that in several quarters the two flash versions produce identical 

results — for instance in Q2 and Q3 2023, Q4 2024, and the last two quarters of 2025. In 2 out 

of the 15 observed quarters, the estimates obtained with the new method perfectly anticipate 

the final figures, coinciding with them exactly — specifically in Q4 2023 and Q1 2025 (the 

current flash estimates coincide with the benchmark in three quarters). Across the two 

economic sectors, a notable imbalance emerges in the performance of the new estimation 

method: in industry, a deterioration in the method's ability to anticipate the final figure is 



 

 

 

  

observed, with only a few exceptions, while in services, the consistency of the new flash 

estimates with both the current flash and final estimates appears to improve overall. 

Figure 2: Quarterly Job Vacancy Rate: newly flash method vs current flash and final estimates – 
Total economy, industry and services. Q12023-Q42025. 

 

Fonte: JVS and LES surveys 

This result for services has an impact on the total economy aggregate, reflecting the greater 

weight, in terms of employment, of this sector relative to industry within the Italian economy. 

The weaker performance in the industrial sector was to some extent expected. The job vacancy 

variable exhibits high variability: its distribution is heavily concentrated at zero, but subject to 

reach extreme values particularly in large and very large firms, where vacancies can shift from 

zero to very high levels within a single quarter. A further contributing factor is that, in the 

industrial sector, large and very large enterprises carry considerable coverage and are less 

counterbalanced by the presence of small firms — which tend to display more contained 

variation in job vacancies — than in the service sectors. Under calibration approach, small 

enterprises receive higher weights, which helps to moderate the influence of extreme values; 

this moderating effect is absent in the variation-based approach, amplifying the impact of large 

firms. For this reason, further investigation will be needed to identify and appropriately treat 

outlier variations among large and very large enterprises — which carry a disproportionate 

influence in the industrial sector — through the application of suitable trimming criteria to 

individual variation values.  



 

 

 

  

4.1 Measuring the gap: revision Indicators for flash JVR estimates 

The evaluation of the new method also relies on standard revision measures (described in 

Appendix 1), which capture different dimensions of the gap between preliminary and final 

estimates, providing an empirical basis for assessing accuracy, reliability, and the timeliness-

accuracy trade-off. Table 1 reports the key indicators for the main economic activity 

aggregates, comparing new and current flash JVR estimates against the final benchmark 

(differences in percentage points). 

Table 1: Comparison of revision indicators: new flash vs. current flash against final JVR estimates 

 Final vs Flash_new Final vs Flash 

 MR MAR RMAR SDR MR MAR RMAR SDR 

Industry  
excl.construction- B-E -0,071 0,131 0,074 0,144 0,037 0,063 0,038 0,067 

Industry - B-F -0,021 0,136 0,067 0,174 0,074 0,091 0,047 0,095 

Market Services - G-N -0,020 0,101 0,048 0,140 0,055 0,093 0,046 0,128 

Total Services - G-S -0,031 0,100 0,048 0,137 0,063 0,094 0,047 0,123 

Total economy- B-S -0,029 0,101 0,049 0,129 0,067 0,090 0,046 0,103 

The new method shows negative values across all aggregates of the Mean Revision (MR), 

indicating a systematic tendency to slightly overestimate the final figures. The current flash 

method, by contrast, shows positive values throughout, suggesting a systematic 

underestimation. Turning to the Mean Absolute Revision (MAR), both biases remain modest 

in magnitude with values close to one percentage point for most aggregates, indicating that 

neither method exhibits severe systematic distortion. However, the new method produces 

slightly higher MAR values than the current flash in industry — more markedly so for industry 

excluding construction (B-E) — indicating larger average deviations from the final benchmark, 

as expected and consistent with what discussed above for this sector. Within the service sector 

— both market services and total services — and for the total business economy the new flash 

method and the current one perform well and virtually identically in terms of point accuracy. 

The Standard Deviation of Revisions (SDR) follows the same pattern: the new method exhibits 

higher SDR values mainly across industry pointing to greater variability and less predictability 

of revisions compared to the current approach. 

5. Conclusions 

This paper has proposed and evaluated an alternative method for producing the Italian flash 

Job Vacancy Rate, based on year-on-year variations computed from microdata of enterprises 

observed in both the current and the corresponding quarter of the previous year. By bypassing 



 

 

 

  

the calibration step — the most time-consuming phase of the current production process — 

the new method reduces processing time by approximately three days, either advancing the 

flash release to t+42. The comparative assessment yields encouraging results: the new 

method achieves greater timeliness without significantly compromising accuracy relative to the 

current flash approach. For the service sector and the total business economy, the new method 

performs virtually identically to the current flash approach in terms of point accuracy, with 

modest and comparable revision indicators. The new method exhibits a slight systematic 

tendency to overestimate the final figures — the mirror image of the mild underestimation bias 

of the current flash — but neither bias is severe enough to undermine the reliability of the 

estimates. Performance is less uniform in the industrial sector, where further work is therefore 

needed to identify and trim outlier individual variation values for large enterprises. Beyond the 

JVR, the method has clear replication potential. It could be extended to the flash provision of 

hours worked, which feed into the Labour Cost Index — another PEEI subject to flash 

transmission requirements under its own European Regulation. Reducing processing time also 

provides an important operational safety margin: in quarters where response rates remain low 

at the time the standard flash estimation process would normally begin, the method allows an 

additional three days for further responses to accumulate, enabling estimates to be produced 

within a compressed timeframe that is practically in line with the flash transmission date itself. 

Overall, the results support the adoption of the proposed method as a viable process 

innovation, capable of strengthening the leading indicator role of the official JVR through 

enhanced timeliness — a quality dimension that official statistics can improve rapidly, without 

increasing costs for NSIs or respondent burden for enterprises. 
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Appendix 1: Key Revision Indicators 

In the context of official statistics, a revision is defined as any change made to a previously 

disseminated statistical figure. The systematic assessment of such revisions is an essential 

tool for evaluating the quality and reliability of preliminary estimates. The main revision 

indicators used to compare preliminary (𝑃௧) and final estimates (𝐿௧) are: 

 Mean Revision (MR): which measures the systematic sign of revisions. A positive value 

indicates that the preliminary estimate tends to underestimate the final figure, while a 

negative value indicates overestimation. A value close to zero suggests the absence of 

bias: 𝑛ିଵ ∑ (𝐿௧ −௧ୀଵ,௡ 𝑃௧) = 𝑛ିଵ ∑ (𝑅௧௧ୀଵ,௡ ). 

 

 Mean Absolute Revision (MAR): which measures the average magnitude of revisions 

regardless of sign. The larger the value, the greater the typical discrepancy between the 

preliminary and final estimate: : 𝑛ିଵ ∑ |𝐿௧ −௧ୀଵ,௡ 𝑃௧| = 𝑛ିଵ ∑ |𝑅௧௧ୀଵ,௡ |. 

 

 Relative Mean Absolute Revision (RMAR): which normalizes the MAR with respect to the 

level of the observed variable, enabling comparisons across sectors or time periods with 

different degrees of volatility: in high-volatility contexts, larger absolute revisions do not 

necessarily indicate a poorer-performing method: (∑ |𝑅௧௧ୀଵ,௡ |)/(∑ |𝑃௧௧ୀଵ,௡ |). 

 

 Standard Deviation of Revisions (SDR):  which measures the dispersion of revisions around 

their mean value (MR). A small value indicates that revisions are predictable and 

concentrated around the central tendency; a large value signals irregularity and 

unpredictability: [(𝑛 − 1)ିଵ ∑(𝑅௧ − 𝑅𝑀௧)ଶ]ଵ/ଶ.  

 


