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Foreword  
 

The aim of the current study has been to identify the top -20 bottleneck occupations on 

the EU labour markets (per country, in all Member States and including Iceland, 

Norway and Liechtenstein). Bottleneck occupations should in this context be 

understood as occupations where there is evidence o f recruitment difficulties, i.e. 

employers have problems finding and hiring staff to meet their needs.  

 

European economies face considerable difficulties due to the 2008 financial crisis and 

the persistent economic slowdown. There are several important cha llenges affecting 

Europeôs future labour market: an ageing society requires more effective use of the 

labour force as fewer young people replace those who retire; rapid technological 

changes and development; increasing demand for high skilled labour and un certainty 

about future growth in the European economies.  

 

Access to proper information on the functionality of the labour market is crucial in 

order to develop relevant policy measures. Ongoing and earlier studies show that 

currently not all vacancies in E urope can be filled and many vacancies are filled with 

over -  or underqualified staff, i.e. a so -called skills mismatch on the labour market. 

While a certain extent of skills mismatch will always exist, as a part of the frictional 

dynamics of the labour mar ket, persistent or structural mismatches can be detrimental 

to economic recovery and growth.  

 

This study only examines and presents issues related to the demand side of the skills 

mismatch equation, i.e. identifying which occupations are hard to fill in w hich 

countries , the main sectors concerned as well as reasons for labour shortages. These 

findings are presented by country in the annexed country fiches.  

 

It is important to note that the study design in itself leads to a risk of ñover 

identificationò of bottleneck vacancies. In each study country the research aimed at 

identifying 20 occupations which were hard to fill, without any means or possibilities of 

comparing the severity or importance of the deficit between countries or occupations. 

In short, what  was being considered a bottleneck in one country may in another 

country not be experienced as a bottleneck at all, although a proper comparison would 

identify identical labour shortages. The focus of the study is therefore at the country 

level, and the cu rrent report mainly presents an overview of the information collected 

at national levels. When relevant and possible, the results of the current study are 

compared to other sources and initiatives, such as the European Vacancy and 

Recruitment Report (EVRR) . 
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Executive Summary  
 

The aim of the current study has been to identify the top -20 bottleneck occupations on 

the EU labour markets ( in all Member States and including Iceland, Norway and 

Liechtenstein). The outcomes of the assignment are meant to be used f or the 

development of policy instruments for better mitigation of existing bottleneck 

occupations.  

 

Bottleneck occupations should in this context be understood as occupations where 

there is evidence of recruitment difficulties, i.e. employers have problem s finding and 

hiring staff to fill vacancies.  

 

Methodology and indicators  used to identify bottlenecks  

The following indicators were used in the study:  

1)  Duration of vacancy filling.  In bottleneck occupations vacancies take a long time to 

be filled. This ca n be measured in terms of the time it takes an employer to fill a 

vacancy.  

2)  Past/existing bottleneck vacancies.  In bottleneck occupations vacancies have been 

hard to fill. This can be measured by employers stating that they found vacancies in an 

occupation  hard to fill. Statements should refer to a recent time period (usually the past 

year).  

3)  Expected bottleneck vacancies.  This can be measured by employers stating they 

expect vacancies in an occupation will be difficult to fill. Statements should refer to t he 

near future (usually the next year).  

 

Data collection consisted of literature review at national level, where all available 

sources were examined in order to identify and when possible rank the Top 20 

bottleneck occupations in each study country . Most r ecent research or statistics was 

used, which in most countries mean 2012 or 2011 data. Earlier studies or research 

was used to identify trends. The literature reviews at national level were 

complemented by interviews with key stakeholders in the study coun tries. The 

interviews served the purpose of collecting additional information on the relevant 

bottleneck occupations in the study countries, main reasons for the existence of these 

bottlenecks and initiatives by employers or other stakeholders at national and regional 

level to mitigate the existing bottlenecks.  

 

The International Standard Classification of Occupations (ISCO) is a classification  

system  composed by the ILO (Int ernational Labour Organization), consisting of a 

hierarchical code with the most sp ecific classification of occupations at so called 4 -digit 

level. Each 4 -digit level occupation belongs to a sub -group at 3 -digit and 2 -digit level, 

and there are 9 major 1 -digit groups. Its most recent version, ISCO -08, is used in the 

current study.  

 

The study identified in total 550 bottleneck occupations, a t either ISCO 4, 3 or 2 -digit 

level . Given the hierarchical structure of the code, this means that w hen results are  

analysed  at 2 -digit level  differ from analysis at 4 -digit level, since various 4 -digi t level 

occupations belong to the same 2 -digit level sub -group. For example if different 

specific bottleneck occupations are identified at ISCO 4 -digit level that all belon g to 

the same ISCO 2 -digit occupational group , this occupational group will not be i n the 

top at 4 -digit level, but it will be at 2 -digit level.  

 

The study aimed to rank the bottleneck occupations at a country level, but due to lack 

of data this has not always been possible. Therefore the overview at European level 

has been based on assi gned values, depending on available ranking at country level. 

This means that for bottleneck occupations where rank was available, the aggregated 

rank tend to be higher overall.  
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Specific bottleneck occupations differ across the EU  

Among specific occupatio ns Cooks was the only bottleneck occupation to be identified 

in a majority  of countries, and was relatively high ranked in the countries. The other 

top -20 specific occupations were reported as a bottleneck in about one fifth to a third 

of the countries, wi th the exception of health care assistants (rank 20), which was 

reported in only three countries.  

 

Top 20 bottleneck vacancies at ISCO 4 - digit level European level  
Rank  Specific Occupation  Number of 

countries reporting 
bottleneck vacancy  

1  Cooks  17  

2  Met al working machine tool setters and operators  9 

3  Shop sales assistants  6 

4  Nursing professionals  10  

5  Heavy truck and lorry drivers  8 

6  Welders and flamecutters  10  

7  Mechanical engineers  9 

8  Software developers  9 

9  Specialist medical practitioners  10  

10  Carpenters and joiners  11  

11  Commercial sales representatives  6 

12  Electrical engineers  8 

13  Waiters  7 

14  Civil engineers  6 

15  Systems analysts  7 

16  Primary school teachers  6 

17  Plumbers and pipe fitters  8 

18  Accountants  7 

19  Building and r elated electricians  6 

20  Health care assistants  3 

 

When looking at the results of the study by ñzooming outò from specific 

occupations to occupational groups 1, the pattern changes somewhat. Specific 

occupations within the top 5 occupational groups were r eported as a bottleneck by  

a majority of the countries and concern various occupations within metal and 

related trades workers, science and engineering, IT and health professionals and 

construction workers.  

 

                                           
1 Each specific occupation belongs to an occupational group, for example Cooks belong 

to the group ñPersonal service workersò and ñSpecialist health practitionersò belong to 

ñHealth professionalsò. 
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Top 20 bottleneck vacancies at ISCO 2 - digit le vel European level  
Rank  Occupational group  Number of 

countries 
reporting  

Number of 
bottleneck 
vacancies 
reported  

1  Metal, machinery and related trades workers  23  53  

2  Science and engineering professionals  22  48  

3  Information and communications technolog y professionals  20  47  

4  Health professionals  21  45  

5  Building and related trades workers, excluding electricians  18  41  

6  Personal service workers  22  32  

7  Science and engineering associate professionals  14  29  

8  Sales workers  13  14  

9  Drivers and mobile  plant operators  16  21  

10  Food processing, wood working, garment and other  12  20  

11  Teaching professionals  12  17  

12  Business and administration associate professionals  13  15  

13  Business and administration professionals  11  17  

14  Electrical and electron ic trades workers  12  15  

15  Stationary plant and machine operators  9 13  

16  Cleaners and helpers  8 8 

17  Refuse workers and other elementary workers  5 6 

18  Personal care workers  6 9 

19  Administrative and commercial managers  6 11  

20  Agricultural, forestr y and fishery labourers  3 5 

 

A shortage of skilled manual labour despite the economic crisis  

Bottlenecks vacancies occur not only in growth occupations, but also in occupations 

with declining employment, as well as occupations with high replacement demand  and 

an aging workforce. Although there are many similarities with other recent analyses of 

EU labour market trends, t he main specificity uncovered by this study the prominent 

place of ski lled manual occupations in the T op-20 above, which is less visible i n 

European Vacancy and Recruitment Report 2.  Sectors like manufacturing and 

construction are still faced with bottlenecks, although these activities were worst 

affected by the crisis. This was an unexpected result in the study, and the paradox 

cannot be fu lly explained by the findings. Some possible explanations are that the 

crisis has made work in these types of activities less attractive (less certainty about 

work) and the ongoing replacement demand which leads to shortages.  

 

Two thirds of vacancies persi sted throughout the crisis  

Based on the number of years the bottleneck is reported about two thirds of the 

bottleneck vacancies reported can be regarded as structural, as the  bottlenecks  have  

existed in 4 or 5 years during the period 2008 -2012. More rigidi ty in the supply of 

skills can be found in narrower occupational groups. For most occu pational groups t he 

trend is in general stable to increasing, indicating that bottlenecks are persistent .  This 

raises a question mark on the effectiveness of national ef forts to address bottlenecks 

and better align skills supply to the needs on the labour market.  

 

                                           
2 
http://ec.europa.eu/social/main.jsp?catId=738&langId=en&pubId=7267&type=2&furt

herPubs=yes  

http://ec.europa.eu/social/main.jsp?catId=738&langId=en&pubId=7267&type=2&furtherPubs=yes
http://ec.europa.eu/social/main.jsp?catId=738&langId=en&pubId=7267&type=2&furtherPubs=yes
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Manufacturing, construction and health are worst affected sectors  

From the point of view of the sectors confronting bottlenecks,  Manufacturing, 

Construction, Health, Tourism, IT, Commerce, Transport, Professional, scientific and 

technical activities, Financial and insurance activities and Education are the economic 

activities which are most affected.  In m anufacturing, Construction and Transport 

recruitment diff iculties are at skilled manual level  while in  most other activities high 

skilled labour are more problematic to fill (Education, Professional, scientific and 

technical activities, Financial and insurance activities, ICT and Health).  

 

Skill shortages main re ason for bottlenecks  

Skills shortages are the main reason for most of the bottleneck s occupations . The data 

also suggest a relation with skill level :  a lack of skills is reported for most high skill 

level occupations, while the role of working conditions i s of higher importance at lower 

skill levels.  

Gender has and impact on labour shortages  

For around 35 % of the reported bottleneck occupations the job image is not 

considered gender neutral which narrows the potential workforce. The data show that 

this is especially the case for occupations at skilled manual level and for personal care 

worker s, as well as  for science and engineering associate professionals. For other 

bottleneck occupations gender is reported to be less relevant.  

Regional or localised bottl enecks more often identified in high skilled 

occupations  

Regional disparities were more often identified  for high skilled and elementary 

occupations and to a lesser extent for skilled manual occupations. B ottlenecks for 

teaching professionals, health profe ssionals, as well as cleaners and helpers, and sales 

workers are regarded to be partly related to regi onal. imbalances.  

 

Detailed picture across main occupational groups  

For each occupational group figuring in the Top 10 ranking, the study looks closer at  

the occupational groups in terms of c ountries with bottlenecks in the occupational 

group , s pecific occupations per country , m ain sectors concerned, main reasons as well 

as i nitiative s taken by employers to overcome recruitment problems . The analysis of 

occupational groups also presents examples from the country research . 

 

Among occupational groups there are clear differences between how employers work 

to mitigate recruitment problems. While recruitment abroad is relatively common 

among health professionals , it is less used to recruit science and engineering 

professionals. Among the skilled manual occupations, employers mainly cope by 

providing training and development to existing staff, and to a li mited degree on labour 

mobility . 

 

Conclusions of the study a nd recommendations for EU action  

Based on the findings in the study, there is a clear role for action at EU level, aimed at 

promoting labour mobility and migration in general and in specific bottleneck 

occupations in particular. EU action in the field of m obility  should address barriers to 

free movement and reduction of transaction costs. EU action could also be feasible 

concerning training and education, for instance through dedicated actions funded by 

the European Social Fund (including accompanying rules  concerning target groups, 

etc.).   

 

At an aggregated level a majority of the countries in the study are faced with 

bottlenecks in the same occupational groups (especially within the top -5 at ISCO 2 -

digit level). However, when zooming in to specific occupat ions (at ISCO 4 -digit level) 

there are no Europe wide shortages of labour. Interview evidence suggests that 
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bottlenecks can be more specific than 4 -digit level, for specialisations within the 

occupations (notably cooks, nurses etc.).  

 

These findings indic ate that there are structural shortages at EU level, which should be 

a priority for EU level policies. W hen trends differ between countries, mobility can offer  

a good opportunity for reducing bottlenecks . This concerns especially occupational 

groups within  the top 5 at 2 -digit level. Mobility schemes could add value in this 

respect, but they should be narrowly defined, preferably at ISCO 4 -digit level (or even 

more specific). For instance ICT professionals, one of the top 5 bottleneck 

occupational groups, s chemes should be oriented to occupations within the 4 -digit 

groups ñSoftware developersò and ñSystems analystsò, which are both within the top 

20 bottleneck vacancies at 4 -digit level.  

 

Solid information on mitigation strategies at national level was rarel y available, or had 

little documented effect. The available information indicates that actions are bei ng 

taken at different levels (national , region, activity /sector , company),  mainly  in line 

with each stakeholdersô responsibility and interest, with limite d overall coordination at 

national level.  

The findings in the study show that there is clear need to re -orient educational and 

training systems at national level, bringing students choices and adult training more in 

line with labour market needs. Policies influencing working conditions and wages for 

the low skilled segment of the labour market can also address some of the structural 

shortages.  

 

In the short term young people should be the main target group, as they are often 

more (internationally) mobile, m ore affected by unemployment, and on average have 

better language skills. Coordination of activity in this respect is necessary in order to 

prevent boom -  and bust policies of over -orienting people towards the same occupation 

or region.  

 

It is the recommend ations of the study that more specific EU action could be primarily 

focussed on:  

Á Targeted mobility schemes  

Á Further improvemen t of labour market intelligence   

Á Reinforcement and improvement of EURES activities  

Á Further reduction of barriers to labour mobilit y 

Á Policy in the field of labour migration (third country nationals)  

Á Coordination of activities at  national (and regional) level  
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Introduction  
This document constitutes the  final overview  report of the study ñMapping and 

Analysing Bottleneck vacancies on th e EU Labour Marketò. It consists of a presentation 

and analysis of common features and differences of national labour markets and the 

existence of bottleneck vacancies.  

 

This is done by reporting, firstly, on the main trends in bottleneck vacancies throug h 

an analysis of the top -20 bottleneck vacancies in the study countries, accompanied by 

analyses of the developments in bottlenecks over time and of the skills levels that the 

bottlenecks are concentrated on. In order to check the results for consistency a nd 

validity, ranking is done based on ISCO 2 -digit occupational groups as well specific 

occupations at ISCO 4 -digit level.  

 

This is followed by a description of the top -10 occupational groups (ISCO 2 -digit 

level), where bottlenecks have been identified in the study countries. For each of 

these occupational groups the specific occupations concerned are listed, together with 

the countries where these bottlenecks are present and their rank in the countries. 

Furthermore, the main sectors concerned are presented  as well as the main reasons 

for the existence or emergence of the bottlenecks within these specific occupations are 

described in more detail. Lastly, main initiatives taken by employers to mitigate labour 

shortages are presented.  

 

The outcomes of the assi gnment are meant to be used for the development of policy 

instruments for better filling bottleneck vacancies. In the last section of the report, 

recommendations are presented to this end . 

Objective and Scope  

The study covers all EU Member States (includin g Croatia), plus EEA countries 

Norway, Liechtenstein and Iceland, in total 31 countries  (hereinafter referred to as 

ñstudy countriesò).  

 

The outcomes of the assignment are meant to be used for the development of policy 

instruments for better filling bottl eneck vacancies.  

 

In order to attain the overall goals, the aims  of this assignment were  to:  

Á Clearly define and identify bottleneck vacancies on EU level and country level  

Á Provide reliable information on the reasons of the existence of bottleneck vacancies  

Á Map existing national policies, programmes and projects dealing with bottleneck 

vacancies.  

Definitions and Methodology  

In the following we briefly outline the definitions and methodology used when carrying 

out the study.  

During the inception phase, the s tudy team carried out a literature review of 37 recent 

reports and studies published by EU institutions in order to discuss the existing 

definitions of bottlenecks, to identify relevant indicators and to gain an overview of the 

existing knowledge within th e area.  

The definitions that could be derived from the literature review, and in particular the 

European Vacancy and Recruitment Report (EVRR) 3 provided for general definitions of 

job vacancies and bottleneck vacancies.  

                                           
3 European  Commission: European Vacancy and Recruitment Report 2012, November 

2012.  
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As defined by Eurostat a job vaca ncy  is  

ña paid post that is newly created, unoccupied, or about to become vacant: 

 for which the employer is taking active steps and is prepared to take further 

steps to find a suitable candidate from outside the enterprise concerned; and  

 which the employe r intends to fill either immediately or within a specified period 

of time.ò 

A vacant post that is only open to internal candidates is not treated as a ójob vacancyô. 

The stock of job vacancies is the number of job vacancies measured at a certain point 

in t ime.ò4 

Bottleneck vacancies  are defined as vacancies that are hard to fill. Existing 

vacancies can be broken down by occupations. A bottleneck occupation , defined in 

the EVRR as an occupation ñfor which there is evidence of recruitment difficultiesò5, 

can thus be seen as an occupation where vacancies are hard to fill.  

It was the assessment of the study team that while the existing definitions and 

indicators provided a starting point for the analysis of bottleneck occupations, they did 

not form a sufficient  basis to generate valid information for all countries included in 

the analysis. Instead, it was deemed necessary to gather data on the national and 

regional level following an iterative and inductive approach.  

During the inception phase, the study team c reated an operational definition of 

bottleneck occupations, according to which bottleneck occupation can be defined as 

occupations which fulfil one or more of the following criteria:  

 

1.  where vacancies take a long time to be filled  

2.  for which employers state difficulties filling vacancies (either in the past or 

expected in the near future)  

3.  few unemployed (compared to other occupations) are available to fill vacancies  

4.  where the number of vacancies increases (remains stable/decreases) while the 

number of job - fin ders remains stable (decreases/decreases to a greater extent)  

Points 1 and 2 provide the clearest evidence of a bottleneck, as they represent direct 

indicators of bottlenecks whereas the other points only provide an indirect indication 

of bottlenecks. In o rder to move beyond the results presented in the EVRR, the 

research and analysis in this study are focused on direct indicators of bottlenecks. To 

this end, the following indicators were selected to be used:  

1.  Duration of vacancy filling.  In bottleneck occu pations vacancies take a long 

time to be filled. This can be measured in terms of the time it takes an 

employer to fill a vacancy.  

2.  Past/existing bottleneck vacancies.  In bottleneck occupations vacancies 

have been hard to fill. This can be measured by empl oyers stating that they 

found vacancies in an occupation hard to fill. Statements should refer to a 

recent time period (usually the past year).  

3.  Expected bottleneck vacancies.  This can be measured by employers stating 

they expect vacancies in an occupation  will be difficult to fill. Statements 

should refer to the near future (usually the next year).  

Key data collection consisted of a literature review at national level, where all available 

sources were examined in order to identify and rank the Top 20 bottl eneck 

occupations  in each study country . The literature reviews at national level were 

complemented by interviews with key stakeholders in the study countries . These 

                                           
4 EVRR, p. 15.  
5 EVRR, p. 74.  



 
 

 Mapping and analysing Bottleneck Vacancies on the EU Labour Markets  
 

June  2014 15  

 

interviews served the purpose of collect ing  additional information on the relevant 

bottlen eck occupations in the study countries , main reasons for the existence of these 

bottlenecks and initiatives by employers or other stakeholders at national and regional 

level to mitigate the existing bottlenecks.  

 

All data collected in the study countries  was filled in an online database, which 

consists of two separate entries, one related to overall information of data collected 

and approach used to identify bottleneck vacancies and a second part which contains 

information on the identified bottleneck vacan cies, including required analysis 

regarding sectors, reasons and mitigation strategies. In order to enable the 

comparison and categorisation of data, the online database consist ed of several pre -

defined standardised categories for data input, including reg ions, sectors, occupations, 

reasons for bottleneck vacancies, mitigation strategies and mitigation policies, 

developed during the inception phase.  

 

Based on the online database, a country fiche was developed for each Member States, 

stating the key findings , methodology and data sources, and ranking the top 20 

bottleneck occupations (when possible).  These country fiches are annexed to this 

report.  
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Data availability  and methodology  
Fieldwork has been conducted in all countries included in the study.  

The dat a availability and reliability differ greatly from one study country to another 

(see Annex 1 -  Overview of data availability  and quality  for more specific info). In 

several Member States relevant literature and statistics on bottl enecks are available, 

and where such data has not been available, the situation has been mitigated through 

the use of qualitative interviews. The quality of the data available differs however from 

one study country to another.  

 

In order to provide a clear  picture of the quality of the data, a data quality indicator 

has been included in the country fiches, indicating either good (green), medium 

(yellow) or scarce (red) quality of data. This is illustrated in the figure below.  

 

Figure 1  Data quality indicator  

 

Illustration  Label  Criteria  

 

Scarce 

data  

No available data/very poor quality data exist 

on direct indicators (employer survey and/or 

vacancy duration)  

Á Results based solely on interviews  

Medium 

data  

Good/fair quality data exist on  

direct indicators (employer survey and/or 

vacancy duration), but following criteria not 

fulfilled (partly or fully):  

Á Data is recent (2012  or 2013)  

Á Data enables ranking of bottleneck 

vacancies  

Á Data is available at ISCO 4 -dig it level or 

equivalent  

Á Data covers all/most sectors  

Good data  Good quality data exist on direct indicators 

(employer survey and/or vacancy duration):  

Á Data is recent (2012 or 2013)  

Á Data enables ranking of bottleneck 

vacancies  

Á Data is available at ISCO 4 -digit level or 

equivalent  

Á Data covers all/most sectors  

 

 

The study team has found analytically strong data in 9 of the study countries. For 

example in several of the Nordic countries, employer surveys are carried out on a 

regular basis, providing up - to -dat e and reliable information on vacancies that are hard 

to fill.  

 

In 11  study countries, the findings are considered to be of medium strengt h.  In some 

of these countries, representative, highly reliable and valid data is only available on 

ISCO 2 -digit level , this is the case for example in Poland, where it is assessed that 

bottlenecks have not been a political issue so far. In Germany, the national 

representative data on vacancies was  not easily translate d to the ISCO -08 
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classification and could not be ranke d. In these cases the assessment of the 

bottleneck occupations has been partly qualitative, which means that the 

developments of the bottlenecks over time are only b ased on  estimates and an 

accurate ranking has  not be en possible.  

 

In the remaining countrie s, data is assessed to be scarce and of limited quality. In 

most instances, the findings in these countries are based purely on interviews. This 

has been either due to lack of data, which is the case in Slovakia and Slovenia (no 

available literature, and n o interviewees willing or able to express an opinion), or 

because no or only few bottleneck vacancies seem to exist (mainly in small countries, 

such as Luxembourg , but also Spain ).   

 

The majority of the analysis in this report is based on data from 29 stud y countries, 

excluding Liechtenstein and Luxembourg, due to the risk of over representativeness of 

the bottlenecks (Liechtenstein) or due to the lack of data (Luxembourg).  

 

Out of the 29 countries included in the overview, it has been possible to rank the 

bottlen eck occupations identified in 18  countries 6. The method of ranking differs; the 

most common sources were employersô surveys and data from Public Employment 

Services (PES).  

 

Table 1  How ranking was done at country level  

Countr ies  How ranking was done  

Supply -  demand 

ratio  

Employer's survey  Other 

ranking  

Austria     

Belgium     

Croatia     

Cyprus     

Czech Republic     

Denmark     

Finland     

France     

Hungary     

Italy     

Latvia     

Norway     

Poland     

Portugal     

Roman ia    

Slovakia     

Sweden     

United Kingdom     

Total  2  10  6  

 

The other rankings used relate to either qualitative or ranking by triangulation (using 

different sources to verify results, for example in Romania and Cyprus) or to duration 

                                           
6 In the Netherlands a ranking consisting of high, medium and low was developed 

based on supply/demand ratio. This is not comparable or compatible with a ranking of 

1 to 20, therefore the Netherlands has not been included in the table above.  
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of vacancy (ofte n ranked by number of vacancies and/or duration of posting in 

Belgium, Finland, Latvia and Portugal).  

 

The sources of data and studies consulted vary throughout Europe, with the Public 

Employment Services being the main provider of information on hard to f ill vacancies. 

In 16 out of the 29 countries, studies and/or data from PES was used to identify the 

main bottleneck vacancies, as can be seen in the illustration  below.  

 

Figure 2  Main source  of information in the study countries  

PES data/statistics

National statistical office

Other (unions, institutes)

PES study or survey

No studies available

 
 

Most commonly it is the Public Employment Services who  conducts employer surveys 

on a periodic basis (yearly or more frequently). PES data/ statistics are generally based 

on analysis of the stock of vacancies in the PES data base, and more specifically the  

time a vacancy remains posted (and a few on the vacancy/unemployed ratio). It 

should be noted that the ñthresholdò used when looking at vacancy duration varies 

between 3 months and 6 months, which arguably can have an impact on the identifi ed 

bottlenecks at country level. While employersô surveys often cover most of the labour 

market, the PES data  on vacancies  often have the drawback of incomplete coverage of 

sectors, with mainly low skilled and/or manual occupations  being registered with PES, 

thus it may have affected results in some of the countries using PES data/statistics to 

identify bottleneck occupations.  

 

In Annex 1 a complete overview is given of th e data used in each country, with  

assessment of data quality and explanatio n of how ranking  has been done (when 

possible).  
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Main trends in Bottleneck Vacancies on EU Labour 
Markets  
 

The following sections present an overview of the top -20 bottleneck occupations 

identified in the study, at a European level.  

 

It is important to not e that the data collected in the study concern a selective sample, as 

for each country the 20 occupations with most difficulties in recruitment have been 

collected. This would not pose a challenge, if all study countries experienced similar 

problems in rec ruitment, but that is not the case. Therefore, for any given occupation 

identified as a bottleneck in this study, data at European level will be incomplete as 

indicators differ as well as the magnitude of labour market problems.  

 

A complete European overv iew of vacancies and indications for bottlenecks are provided 

by the European Vacancy Monitor. This study provides more details of the structural 

problems already identified in the monitor. Combining the available data from different 

countries provides a p icture that differs according to the level of aggregation.  In total 

550 bottleneck vacancies are reported, comprising 188 occupational groups at ISCO 4 -

digit level, 33 at ISCO 3 -digit level and 19 at ISCO 2 -digit level. When results are 

presented at 2 -digi t level, various bottlenecks reported at 4 -digit level belong to the 

same ISCO 2 -digit occupational group. So, an occupational group at ISCO 4 -digit that is 

reported by the majority of countries will be in the top 20 at every level. But if only a few 

count ries report various occupational groups at ISCO 4 -digit level that all belong to the 

same ISCO 2 -digit level, this occupational group will not be in the top at 4 -digit level, but 

it will be at 2 -digit level.  

 

The main bottleneck occupations are then the o nes that have both characteristics (many 

occupational groups within a specific ISCO 2 -digit group and many countries reporting 

this bottleneck). Although such aggregated groups are not always homogeneous (doctors 

and nurses for instance in health professio nals) it indicates general difficulties in some 

specific activities.  

 

The approach does not take into account other relevant differences between the labour 

markets of the various countries. Countries differ in size and in employment structure, 

meaning that  a bottleneck occupation in a large country with a relatively high share of 

employment (in that particular occupation), is more important on a European scale than 

the same bottleneck occupation in a small country with a relatively low share of 

employment i n that particular occupation. Therefore t he size of employment at country 

level (in the occupational groups that have been identified as a bottleneck)  has been 

tested as a weighting factor to gain an impression of the effect on the results. With some 

excep tions, this weighing hardly influences the rankin g of the bottleneck occupations, 

wherefore weightings have not been included in the report.  

 



 
 

 Mapping and analysing Bottleneck Vacancies on the EU Labour Markets  
 

June  2014 20  

 

Table 2 and Table 3 below present the top -20 at ISCO 4 -digit and ISCO 2 -digit level. To 

illustrate the meaning of the method applied also other indicators are taken up. By 

nature the number of countries reporting and the number of bottleneck vacancies 

reported are decisive for the top 20 bottleneck vacancies. Rankin g has some influence, as 

is shown for shop sales assistants (4 -digit level), where only 6 countries report 

bottleneck vacancies, but then at relatively high ranked positions. The lack of ranking at 

country level is for instance shown for occupations like s pecialist medical practitioners 

and system analysts, lowering the position these occupations would have attained if they 

had been ranked and based on the number of countries reporting.  

 

All in all, from ISCO 4 -digit perspective only one occupational group (Cooks) is a 

bottleneck occupation in a significant number of countries, and with a relatively high rank 

on average, regarding the rank value assigned. The majority of the other top -20 

occupational groups are a bottleneck in about a quarter to a third of t he countries. Nearly 

all other occupational groups (below the top -20) are reported by only a few countries.  

 

Ranking methodology  

 

Summing up the number of bottleneck occupations and countries is not enough. It 

matters whether an occupational group is in th e top -5 or at position 20 at country level. 

A numbered ranking of the top 20 bottleneck vacancies is available for 18 countries 7. In 

order to take the position in the top -20 into account, an inversed grade (rank value) is 

used, as follows:  

Á Position 1 is va lued with 30 points, 2 with 28, 3 with 26 and so on, while positions 14 -

20 are all valued at 5.  

Á For countries where ranking is not available a value of 10 is used for each bottleneck 

occupation reported.  

 

This approach assigns more value to occupations t hat are in the top -10. A low value 

assigned to lower ranks is acceptable, as in many cases the rank below 10 is to a large 

extent coincidental and positions can interchange quite easily at that rank level 8. An 

average value of 10 for missing values is acce ptable, as it indicates that the specific 

occupatio n could be in the top (deserving a value of 20 or above) but also in the region 

of rank 15 to 20 (deserving a value of 5). The study tested different sets of values to 

check robustness, but that did not ch ange the top -10 significantly and small differences 

occurred below the rank of 10.  For most countries rank values have been assigned at 

ISCO 4 -digit level. In some cases however, when information was only available at ISCO 

2-  or 3 -digit level, the value ha s been assigned at that higher aggregation level. These 

observations are not taken into account for the top -20 at ISCO 4 -digit European level.  

 

The rank value at ISCO 2 -digit level is the sum of the values of all the ISCO 4 -digit level 

occupational groups belonging to the ISCO 2 -digit group. Nevertheless for various ISCO 

2-digit groups a large proportion of the rank value is to be found in the top -20 at 4 -digit 

level, indicating some similarity between the top -20 at different levels. However, some 

occupatio nal groups, like Science and engineering associate professionals and food 

processing, wood working, garment, etc. end up in the top -10 at 2 -digit level without 

having any accompanying ISCO 4 -digit group in the top 20 at 4 -digit level.  

 

                                           
7 Ranking is not available for Bulgaria, Estonia, Germany, Greece, Iceland, Ireland, 

Lithuania, Malta, Netherlands, Slovenia and Spain. Ranking is available for Licht enstein, 

but the country has not been included in the overview due to very limited size of the 

labour market.  
8 For instance, when an indicator like the relation between short term unemployed and 

vacancies is used, a small rise in vacancies reported (witho ut a change in the number of 

short term unemployed) can lead to a higher rank (though still at lower rank level), but 

will not immediately bring that occupational group in the top -10.  
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Table 2  Top 20 bottleneck vacancies at ISCO 4 - digit level European level 9 

Rank at 
ISCO 4 -

digit 
level  

ISCO code and description  Rank value  

Number of 
bottleneck 
vacancies 
reported  

% ranking 
available  

1 5120 Cooks  244  17  76%  

2 
7223 Metal working machi ne tool setters and 
operators  

147  9 67%  

3 5223 Shop sales assistants  130  6 83%  

4 2221 Nursing professionals  129  10  70%  

5 8332 Heavy truck and lorry drivers  129  8 75%  

6 7212 Welders and flamecutters  126  10  60%  

7 2144 Mechanical engineers  115  9 56%  

8 2512 Software developers  110  9 44%  

9 2212 Specialist medical practitioners  108  10  50%  

10  7115 Carpenters and joiners  104  11  82%  

11  3322 Commercial sales representatives  101  6 67%  

12  2151 Electrical engineers  100  8 50%  

13  5131 Waiters  94  7 57%  

14  2142 Civil engineers  93  6 67%  

15  2511 Systems analysts  80  7 43%  

16  2341 Primary school teachers  78  6 67%  

17  7126 Plumbers and pipe fitters  75  8 63%  

18  2411 Accountants  74  7 43%  

19  7411 Building and related electricians  73  6 50%  

20  5321 Health care assista nts  70  3 100%  

 

 

Bringing together the 4 -digit occupations at a higher aggregation level (ISCO 2 -digit) 

delivers a somewhat different picture. The ranking at 2 -digit level differs from the 4 -digit 

level because of:  

a)  Additional observations at 2 -  or 3 -  digit  level, as some countries have provided 

only information at that level (the last column indicates to what extent the rank 

value was assessed at higher aggregation level);  

b)  In some occupational groups ISCO 2 digit level various occupational groups that 

are i n itself low ranked at 4 -digit level are brought together, while in other ISCO 

2-digit groups only a few 4 -digit occupational groups are reported at 4 -digit level.  

 

As a consequence at 2 -digit level the top 5 occupational groups are mentioned by a 

majority  of the countries and concern various occupations within metal and related 

trades workers, science and engineering, IT and health professionals and construction 

workers. Personal service workers end up right after the top -5. This high position is 

dominated  by two groups (cooks and waiters) and especially the high score of cooks 

determines the high position of this group. For the top -5 occupations at 2 -digit level at 

about 35 -50 percent of the rank value is related to a top -20 position of occupational 

groups  at 4 -digit level. Within the groups the bottlenecks are spread over various ISCO 

4-digit groups.  

 

 

                                           
9 Highlighted cells indicate that less than half of identified bottlenec k occupations have 

been ranked  
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Table 3  Top 20 bottleneck vacancies at ISCO 2 - digit level European level 10  

Rank at 

ISCO 2 -
digit 
level  

ISCO code and description  
Rank  
value  

Number 

of 
countries 
reporting  

Number of 

bottleneck 
vacancies 
reported  

% 
ranking 

available  

% of value 
assessed 

at ISCO 2 -  
or 3 - digit 

level  

1 
72 Metal, machinery and 
related trades workers  

677  23  53  72%  10%  

2 
21 Science and engineering 
professionals  

576  22  48  42%  14%  

3 
25 Information and 
communications technology 
professionals  

530  20  47  28%  22%  

4 22 Health professionals  521  21  45  62%  21%  

5 
71 Building and related trades 
workers, excluding 
electricians  

485  18  41  73%  22%  

6 51 Personal service worke rs 438  22  32  72%  11%  

7 
31 Science and engineering 
associate professionals  

310  14  29  83%  18%  

8 52 Sales workers  257  13  14  79%  21%  

9 
83 Drivers and mobile plant 
operators  

252  16  21  75%  29%  

10  

75 Food processing, wood 
working, garment and other 
craft and related trades 
workers  

237  12  20  95%  30%  

11  23 Teaching professionals  215  12  17  65%  7%  

12  
33 Business and 
administration associate 
professionals  

204  13  15  67%  16%  

13  
24 Business and 
administration professionals  

176  11  17  24%  7%  

14  
74 Electrical and ele ctronic 
trades workers  

172  12  15  53%  36%  

15  
81 Stationary plant and 
machine operators  

155  9 13  69%  25%  

16  91 Cleaners and helpers  145  8 8 88%  31%  

17  
96 Refuse workers and other 
elementary workers  

140  5 6 100%  14%  

18  53 Personal care workers  139  6 9 78%  11%  

19  
12 Administrative and 
commercial managers  

119  6 11  55%  50%  

20  
92 Agricultural, forestry and 
fishery labourers  

112  3 5 100%  0%  

 

For transparency the box below depicts the top 20 at ISCO 3 digit level. It illustrates how 

occupations that are high ranked at 4 ïdigit are lower ranked as a consequence of 

aggregating with other low ranked occupations at 4 ïdigit level. The most striking 

example is cooks, which rank lowers from rank 1 at 4 -digit to rank 4 at 3 -digit and rank 

6 at 2 digit level.  

 

On the ot her hand some other occupational groups that are high ranked at 2 digit level, 

like metal, machinery and related trades workers (72), already have various subgroups 

in the top 20 at 3 digit level (721, 722 and 723) or 4 digit level (7223 and 7212).  

 

 

 

                                           
10 The highlighted cells show where less than half of the bottleneck occupations have been 

ranked and where above a quarter of the occupations have been identified at 3 or 2 -digit 

level.  



 
 

 Mapping and analysing Bottleneck Vacancies on the EU Labour Markets  
 

June  2014 23  

 

 

 
 
Top 20 at ISCO 3 digit level  
 

1 251 Software and applications developers and analysts  

2 214 Engineering professionals (excluding electrotechnology)  

3 721 Sheet and structural metal workers, moulders and welders, and related workers  

4 512 Cooks  

5 722 Bl acksmiths, toolmakers and related trades workers  

6 221 Medical doctors  

7 311 Physical and engineering science technicians  

8 712 Building finishers and related trades workers  

9 711 Building frame and related trades workers  

10  215 Electrotechnology engi neers  

11  833 Heavy truck and bus drivers  

12  222 Nursing and midwifery professionals  

13  332 Sales and purchasing agents and brokers  

14  522 Shop salespersons  

15  723 Machinery mechanics and repairers  

16  741 Electrical equipment installers and repairers  

17  252 Database and network professionals  

18  532 Personal care workers in health services  

19  921 Agricultural, forestry and fishery labourers  

20  234 Primary school and early childhood teachers  

 

These results are comparable to the outcomes of the Europ ean Vacancy and Recruitment 

Report.  Like in our study occupations in Health (medical doctors, pharmacologists, 

pathologists, and related professionals, nurses and nurse assistants), ICT (IT consultants, 

IT support staff , software programmers, data processi ng technicians, IT project leaders), 

Engineering, Sales (sales representatives and telemarketers) and Finance (accountants, 

accountant assistants, and staff such as credit and risk managers) are identif ied as top 

bottleneck occupations in the EVRR. Further  indications for potential bottlenecks in 

education and skilled trades are reported, which can both be found in the top 20 

described above. Finally the EVRR concludes that bottlenecks can be limited to specific 

specialisations and/or occur in certain count ries, which is confirmed by our study.  

 

The main difference concerns the prominent place of skilled manual occupations in the 

top -20 above, which is less visible in the EVRR. At country level our results concerning 

the (absolute) top bottlenecks are probab ly more accurate, but as a consequence of the 

method used (selection) at European level less comparable with the results of the EVRR, 

since the same indicators are used across countries.  

 

As the data collected do not comprise total labour demand or all va cancies, the data 

cannot be used to illustrate general trends in labour demand. The current study provides 

indications of the actual main bottleneck vacancies in various countries and the EU, 

including a picture on the structural character of bottlenecks b ased on trends. Cedefop 11 

delivers forecasts on future supply and demand at the labour market, providing 

information on bottlenecks to be expected. The Cedefop data take the supply side into 

consideration, which is an important addition to the current study . 

 

The Table 4 below contains data from the Cedefop forecasts for the ten occupations for 

which the most bottlenecks have been reported in our study. These ten occupational 

groups comprise about 40 percent of total  expected labour demand.  

 

The table summarises for the main bottleneck occupations the demand for workers (job 

openings) in the projection period (2010 ï 2020) and the degree to which this demand is 

                                           
11 Cedefop, Future skills supply and dem and in Europe. Forecast 2012, Research Paper 

no. 26, Luxembourg.  
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related to growth in employment and replacement of worker s leaving the job (as a 

consequence of retirement, etc.). Furthermore the so called indicator of future imbalance 

on demand (IFIOD) is depicted . This indicator  is currently the most robust indicator for 

expected imbalances in labour supply and demand. It l ooks at the likelihood of a job 

being filled in the future by someone with the same qualification level as required today 

and it describes the probability that the same qualification mix (share of high,  medium 

and low qualified) in the occupation will rema in. This indicator summarises the expected 

overall supply -demand relationship of qualification levels  at the level of occupational 

groups. It is based on expected demand for labour on the one hand, which in turn is 

based on expected production growth and p roductivity levels and expected labour supply 

on the other hand, which in turn is based on demography (expected retirement, expected 

participation), changes in mobility patterns and (graduated) inflow from education into 

the labour force . In principle  the value of this indicator lies between zero and one . A 

value of one indicates that the chance that in the near future a job is filled with the 

required skills is 100 percent; a value of zero that this chance is zero. In practise,  at a 

high level of aggregat ion (EU level for instance) the indicator actually lies between 0.9 

and 1.0 12. The closer the indicator is to one, the lower the expected difficulties to recruit 

the appropriate skill mix  in the near future is considered to be.  

 

The analysis carried out by Cedefop in relation to labour market forecasts indicates a 

growing employment in most  high skilled occupations (ISCO 1, 2, 3 first digit), a shift at 

skilled non manual level from clerks etc. (ISCO 4) towards service workers (ISCO 5), a 

decline or stabiliz ation in employment at skilled manual level (ISCO, 6,7,8) and growth in 

employment at elementary level (ISCO 9). At the same time a high replacement demand 

is expected for various occupational groups, leading to additional vacancies.  

 

As indicated for two of the occupational groups from the top 10 at ISCO 2 -digit level in 

the table, growth in employment is an important determinant of demand (science and 

engineering professionals, IT professionals). Demand for  health professionals is totally 

determined by re placement demand, as Cedefop does not expect a growth of 

employment in this occupational group. These are all high skilled professions. On the 

other hand at lower skill level the chance of mismatch is relatively high as the IFIOD is 

closer to 0.9 than to 1  (metal, machinery and related trades workers, personal service 

workers, building and related trades workers, drivers and mobile plant operators, sales 

workers and food processing, wood working and related trades). For all these 

occupations the majority is  a consequence of replacement demand.  

 

The findings in this current study seem not always in line with the major trends on the 

European labour market. Based on the Cedefop expectations especially high skilled 

occupations would be expected in the top bottle neck occupations, as these are the 

fastest growing occupations.  

 

However bottlenecks are not only related to growth, but also to an optimal match and 

replacement demand. The IFIOD therefore points at expected difficulties to recruit the 

appropriate skill mix and this indicator is comparatively low for all skilled manual 

occupations, personal service workers and sales workers. In order to understand 

bottlenecks at these skill levels, other factors have to be taken into consideration, 

including factors relat ed to the supply side (age, educational choices and the like) and 

demand (working conditions, wages).  

 

These findings are important in relation to policy actions needed. The challenges differ 

according to the skill level of the bottleneck occupations, alth ough at all skill levels 

educational choices are relevant, at least at long term. At the short term training 

schemes might be appropriate at skilled manual level, as bottlenecks appear in a large 

                                           
12 Lower levels of the IFIOD are found at country level, see for instance the results for 

Lithuania in figure 30 in the Cedefop study cited.  
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number of countries. For high skil led occupations labour mob ility  in combination with on 

the job training (specific knowledge for the job) can be appropriate.  

 

Table 4  Total job openings (expansion and replacement demand) and the 

indicator of future imbalance on demand (IFIOD) by occupation  (ISCO 2 ïdigit) 

(i)  
 Rank Number of 

countries 
reporting 

bottleneck 

Total demand 
2010-2020 

(000s) 

Total demand 
(as % of 2010 

level) 

Expansion 
demand 
(growth 
of empl) 

Replacem
ent 

demand 

IFIOD 

72 Metal, machinery and 
related trades workers 

1 23 1,255 12% -15% 26% 0.94 

21 Science and engineering 
professionals 

2 22 3,754 43% 14% 29% 0.99 

25 Information and 
communications 
technology professionals 
(ii) 

3 20 6,541 54% 19% 35% 0.99 

22 Health professionals 4 21 1,688 40% -1% 41% 0.99 

71 Building and related 
trades workers, excluding 
electricians 

5 18 4,017 31% 5% 26% 0.93 

51Personal service workers 6 22 6,461 31% 3% 28% 0.94 

31 Science and engineering 
associate professionals 

7 14 2,948 34% 6% 28% 0.97 

52 Sales workers 8 13 3,384 30% 5% 24% 0.94 

83 Drivers and mobile 
plant operators 

9 16 3,010 32% -2% 34% 0.93 

75 Food processing, wood 
working, garment and 
other craft and related 
trades worker (iii) 

10 12 429 10% -15% 25% 0.93 

Top bottleneck 
occupations 

  33,487     

All occupations   83,686 36% 4% 33%  

i) Cedefop used the older version of ISCO codes 
ii) Figures of the old ISCO 24 Other professionals are used for indication of this ISCO 08 group 
iii) Figures of the former ISCO 74 Other crafts and related trades used for indication of this ISCO 08 group 
iv) This indicator summarises the overall supply-demand relationship of qualification levels. The closer the indicator is 

to one, the lower the difficulties to recruit the appropriate skill mix. 

Source: Cedefop (2012) 
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Development over time  of identified top 20 bottlenecks  

Data  concerning the development of bottleneck occupations over time that are collected 

in this study concern (a) the trend reported for each occupational group (increasing, 

decreasing or stable) and (b) whether the bottleneck existed in each of the years in th e 

period 2008 -2012. Data are reported by national experts, like described before, and 

further explained in annex 1  and the country fiches. When information about the 

existence of bottlenecks in previous years and the trend in the bottleneck was available 

the national expert has taken up this information in the database.  

 

Based on the number of years the bottleneck is reported about two thirds of the 

bottleneck vacancies reported can be regarded as structural, as these bottlenecks existed 

in 4 or 5 years du ring the period 2008 -2012. About 10% of bottlenecks reported existed 

alternately in 2 or 3 years of this period and one in four were reported for the first time 

in 2012 or emerged in 2010 or 2011. Further details on the occupations concerned are 

discussed below.  

 

Of the 21 countries reporting this information 13 Czech Republic, Finland, Hungary, Latvia, 

Portugal and Sweden had an above European average share of recently emerged 

bottleneck vacancies. Denmark and Portugal have an above European average share of  

bottlenecks with a varying pattern. The bottlenecks in other countries are in majority of a 

structural nature (share of structural bottleneck occupations above the European 

average).  

 

                                           
13 Data are missing for Malta, Norway, Poland, Slova kia and Spain. For Austria, Italy, 

Slovenia and the United Kingdom this information is reported for only a few of the 

bottleneck vacancies identified. Missing data is due to lack of information. Only 

bottlenecks with data on the five previous years are tak en into consideration.  
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Figure 3  Nature of bottlenecks per country (a )  

 

No data

Structural

Varying bottlenecks

New and recent bottlenecks

High share increasing

High share decreasing

High share stable

Countries not included

 
(a) high share of increasing/decreasing means that the share of occupations showing an increasing (or 

decreasing) trend in that country is above the European average.  

 

About half of the bottlenecks reported were increasing; approximately one in four 

decreasing and the remaining one fourth were reported as stable. Of the 26 countries 

reporting this information 14 Austria, Bulgaria, Czech Republic, Finland, Ireland, Latvia, 

Lithuania and Portugal have a high share of increasing bottlenecks, compared to the  

European average. Cyprus, Denmark, Greece, Italy and Malta have a relatively high 

share of decreasing bottlenecks. Croatia, Netherlands and Poland reported a share of 

stable bottlenecks above the European average.  

 

In the figures below we have combined th e information on trends and the number of 

years the bottleneck has been reported in the period 2008 -2012. As the number of 

observations in general is limited, the results need to be interpreted carefully 15. The 

figures show that the more to the right the oc cupational group is depicted, the more 

years it has been reported to be in existence. The higher the occupational group is found 

in the figure, the more often an increasing trend is identified for that group at country 

level (both on average over all count ries). The data illustrate that most bottleneck exist 

for quite a long time and on average tend to increase. The top -10 is more or less 

                                           
14 Data are missing for Iceland, Slovakia and the United Kingdom and for Norway this 

information is reported for only a few bottleneck vacancies. Missing data is due to lack of 

information.  
15 In many cases the standard deviation is cl ose to or even above the mean.  
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concentrated around a duration of 4 to 4,5 years and on average 1 in 5 reported 

bottlenecks show an increasing trend.  

 

Figure 4  Trend and duration of bottleneck occupations (overall top - 20 ISCO 2 -

digit)  
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(a)  Top 10 is depicted bold. Averages based on less than 7 observations are depicted italic.  

 
72 Metal, machinery and 
related trades workers (1)  

51Personal service workers 
(6)  

23 Teaching professionals 
(11)  

91 Cleaners and helpers 
(16)  

21 Science and 
engineering professionals 

(2)  

31 Science and 
engineering associate 

professionals (7)  

33 Business and 
administration associate 

professionals (12)  

96 Refus e workers and 
other elementary workers 

(17)  

25 Information and 
communications 
technology professionals 
(3)  

52 Sales workers (8)  24 Business and 
administration 
professionals (13)  

53 Personal care workers 
(18)  

22 Health professionals (4)  83 Drivers and mob ile 
plant operators (9)  

74 Electrical and electronic 
trades workers (14)  

12 Administrative and 
commercial managers (19)  

71 Building and related 
trades workers, excluding 
electricians (5)  

75 Food processing, wood 
working, garment and 
other craft and relate d 
trades workers (10)  

81Stationary plant and 
machine operators (15)  

92 Agricultural, forestry 
and fishery labourers (20)  

(Rank between brackets)  

 

At ISCO 4 -digit level the results are less concentrated, but in general comparable to the 

picture at 2 -digit level. Differences between the 2 -digit and 4 -digit level are partly related 

to the general differences between the two levels, as described before. A striking 

difference can be found for occupational group 71 (building and related trades), that at 

2-digit level shows an increasing trend at on average 4 year existence, while the 

occupational group 7126 (plumbers and pipefitters) show a strong decreasing trend at on 

average 5 years existence. The data are not robust enough to draw too much conclusions 

from it , apart from the long existence of bottleneck vacancies and a slightly increasing 

trend (at 2 -digit level).  
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Figure 5  Trend and duration of bottleneck occupations (overall top - 20 ISCO 4 -

digit)  
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(a)  Top 10 is depicted bold. Averages ba sed on less than 5 observations are depicted italic.  
 

5120 Cooks(1)  7212 Welders and 
flamecutters  (6)  

3322 Commercial sales 
representatives  (11)  

2341 Primary school 
teachers  (16)  

7223 Metal working 
machine tool setters and 
operators  (2)  

2144 Mechanical en gineers  
(7)  

2151 Electrical engineers  
(12)  

7126 Plumbers and pipe 
fitters  (17)  

5223 Shop sales assistants  
(3)  

2512 Software developers  
(8)  

5131 Waiters  (13)  2411 Accountants  (18)  

2221 Nursing professionals  
(4)  

2212 Specialist medical 
practitioners  (9)  

21 42 Civil engineers  (14)  7411 Building and related 
electricians  (19)  

8332 Heavy truck and lorry 
drivers  (5)  

7115 Carpenters and 
joiners  (10)  

2511 Systems analysts  
(15)  

5321 Health care 
assistants  (20)  

(Rank between brackets)  

 

The table below provides more  detail on the characteristics of the overall top 10 

bottleneck occupations. Like has been shown in Figure 4 for most occupational groups 

the bottlenecks seem to be quite structural and the trend is in general stable to 

increasing , indicating that problems will tend to remain, or even increase. Nevertheless 

at more detailed level some occupations in some countries show a decreasing trend in 

the bottleneck, indicating some relief. At the same time in some countries occupational 

grou ps can be identified where problems have evolved recently  (bottlenecks with 

increase and decrease in different countries shaded blue).  In every broad occupational 

group (ISCO 2 -digit) at more detailed level (ISCO 4 -digit) differences from the general 

trend s can be assessed. These findings are in line with the European Vacancy and 

Recruitment Report, which concluded that bottlenecks (in a specific country) can be 

limited to specific specializations within occupations . The occupational and country fiches 

prov ide further details on this.  
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Table 5  Nature and trend in bottlene cks per occupational group (top 10 ISCO2d)  
Rank  Nature of 

bottleneck  (a)  

Recently arisen or new 

bottlenecks  

Trend in 

bottleneck  

Occupations with a d ecreasing trend  in 

bottlenecks  

Occupations with a stable trend  

1  72 Metal machinery and related trades workers   

 Structural 69%  
Recently rising 19%  
Variable 12%  
(N=27)  

7212 Welders and 
flamecutters ( Bulgaria )  
7213 Sheet -metal workers  
(Denmark, Sweden )  
7231 Motor vehicl e 
mechanics and repairers 
(Sweden )  

Increasing 
4 7 %  
Stable 31%  
Decreasing 22%  
(N=45)  

721 Sheet and structural metal workers, 
moulders and welders, and related workers 
(Germany )  
723 Machinery mechanics and repairers 
(Germany )  
7215 Riggers and cable splicers ( Cyprus )  
7222 Toolmakers and related workers ( Czech 
Republic )  
7223 Metal working machine tool setters and 
operators ( Czech Republic )  
7231 Motor vehicle mechanics and repairers 
(Belgium, Italy )  

7211 Metal moulders and coremakers  (France)  
7212 Welders and fla mecutters  (Hungary, 
Slovenia)  
7213 Sheet -metal workers  (France)  
7214 Structural -metal preparers and erectors  
(France)  
7222 Toolmakers and related workers  (Hungary, 
Slovenia)  
7223 Metal working machine tool setters and 
operators  (Italy, Slovenia)  
7231 Motor  vehicle mechanics and repairers  
(France)  
7233 Agricultural and industrial machinery 
mechanics and repairers  (Austria, Belgium)  

2  21 Science and engineering professionals   

 Structural 72%  
Recently rising 20%  
Variable 8%  
(N=36)  

2132 Farming, forestry and 
fisheries advisers ( Bulgaria )  
2142 Civil engineers 
(Sweden )  
2151 Electrical engineers 
(Lithuania, Romania)  

Increasing 40%  
Stable 35%  
Decreasing 25%  
(N=40)  

214 Engineering professionals (excluding 
electrotechnology) ( Germany )  
2141 Industrial and production engineers 
(Greece )  
2142 Civil engineers ( Germany)  
2144 Mechanical engineers ( Denmark, 
Slovenia )  
2151 Electrical engineers ( Ireland, Slovenia )  
2152 Electronics engineers ( Greece )  
2153 Telecommunications engineers 
(Greece )  

2141 Industrial and production engi neers  (Ireland)  
2142 Civil engineers  (Croatia)  
2144 Mechanical engineers  (Estonia, Germany, 
Italy, Netherlands, Sweden)  
2151 Electrical engineers  (Croatia, Estonia, 
Sweden)  
2152 Electronics engineers  (Estonia)  

3  25 Information and communications technolog y professionals   

 Structural 81%  
Recently rising 16%  
Variable 3%  
(N=37)  

2511 Systems analysts 
( Italy, Portugal, Sweden )  
2512 Software developers 
(Sweden )  
2514 Applications 
programmers ( Czech 
Republic )  
2519 Software and 
applications developers and 

Increasing 
52%  
Stable 19%  
Decreasing 29%  
(N=42)  

25 Information and communications 
technology professionals ( Poland )  
2512 Software developers ( Greece, Italy, 
Malta )  
2513 Web and multimedia developers 
(Greece )  
2519 Softw are and applications developers 
and analysts not elsewhere classified 
(Denmark, Malta )  

2511 Systems analysts  (Netherlands)  
2512 Software developers  (Latvia, Netherlands)  
2521 Database designers and administrators  
(Spain)  
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Rank  Nature of 

bottleneck  (a)  

Recently arisen or new 

bottlenecks  

Trend in 

bottleneck  

Occupations with a d ecreasing trend  in 

bottlenecks  

Occupations with a stable trend  

analysts  not elsewhere 

classified ( Ireland )  
 
 

2521 Database designers and administrators 

(Greece, Spain )  
2522 Systems administrators ( Greece, Malta )  
2523 Computer network professionals 
(Greece )  

4  22 Health professionals   

 Structural 82%  
Recently rising 15%  
Variable 3%  
(N=34)  

2211 Generalist medical 
practitioners ( Czech 
Republic )  
2212  Specialist medical 

practitioners ( Czech 
Republic, France, Ireland )  

Increasing 47%  
Stable 42%  
Decreasing 11%  
(N=38)  

2212 Specialist medical practitioners ( Malta )  
2221 Nursing professionals ( Belgium )  
2240 Paramedical practitioners ( Spain )  
2262 Pharmacists ( Italy )  

2211 Generalist medical practitioners  (Croatia, 
France)  
2212 Specialist medical practitioners  (Croatia, 
Netherlands)  

2221 Nursing professionals  (Lithuania, 
Netherlands, Sweden)  
2240 Paramedical practitioners (Malta)  
2250 Veterinarians (Malta)  
2261 D entists  (France)  
2262 Pharmacists (Croatia)  

5  71 Building and related trades workers excluding electricians   

 Structural 72%  
Recently rising 16%  
Variable 12%  
(N=25)  

7112 Bricklayers and 
related workers ( Czech 
Republic )  
7123 Plasterers ( Latvia )  
7131 Paint ers and related 
workers ( Portugal )  
7132 Spray painters and 
varnishers ( Latvia)  

Increasing 36%  
Stable 47%  
Decreasing 17%  
(N=36)  

7115 Carpenters and joiners ( Cyprus, 
Greece )  
7124 Insulation workers ( Cyprus )  
7126 Plumbers and pipe fitters ( Greece, 
Italy )  
7133  Building structure cleaners ( Cyprus)  

7112 Bricklayers and related workers  (Croatia, 
Hungary)  
7114 Concrete placers, concrete finishers and 
related workers  (Malta)  
7115 Carpenters and joiners  (Austria, Croatia)  
7121 Roofers  (Austria, France)  
7126 Plumbers and pipe fitters  (Austria, Croatia, 
France, Slovenia)  
7127 Air conditioning and refrigeration mechanics  
(Malta)  

6  51 Personal service workers   

 Structural 80%  
Recently rising 15%  
Variable 5%  
(N=20)  

5120 Cooks ( Czech 
Republic, Estonia, Sweden )  
 
 
 

Increasi ng 
48%  
Stable 28%  
Decreasing 24%  
(N=25)  

5120 Cooks ( Cyprus, Denmark, Slovenia)  
5131 Waiters ( Denmark )  
5141 Hairdressers ( Italy )  
5142 Beauticians and related workers ( Italy)  

5120 Cooks  (Belgium, Latvia, Romania)  
5131 Waiters  (Bulgaria, Malta)  
5132 Bartender s (Italy)  

7  31 Science and engineering associate professionals   

 Structural 60%  

Recently rising 20%  
Variable 20%  
(N=15)  

311 Physical and 

engineering science 
technicians (Romania)  
3112 Civil engineering 
technicians (Sweden)  

Increasing 

76%  
Stable 19%  
Decreasing 5%  
(N=21)  

3113 Electrical engineering  technicians 

(Cyprus)  

3141 Life science technicians (excluding medical)  

(Malta)  
3151 Ships engineers  (Sweden)  
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Rank  Nature of 

bottleneck  (a)  

Recently arisen or new 

bottlenecks  

Trend in 

bottleneck  

Occupations with a d ecreasing trend  in 

bottlenecks  

Occupations with a stable trend  

3117 Mining and 

metallurgical t echnicians 
(Sweden)  
3119 Physical and 
engineering science 
technicians not elsewhere 
classified (Austria)  
3139 Process control 
technicians not elsewhere 
classified (France, Portugal)  

8  52 Sales workers   

 Structural 5  
Recently rising 1  
Variable 0  
(N=6)  

5223 Shop sales assistants 
(Portugal)  
 
 

Increasing 4  
Stable 2  
Decreasing 3  
(N=9)  

5223 Shop sales assistants (Denmark)  
5244 Contact centre salespersons (Belgium)  
5246 Food service counter attendants (Italy)  

5223 Shop sales assistants (Lithuania)  

9  83 Drivers and mobile plant operators   

 Structural 58%  
Recently rising 16%  
Variab le 25%  
(N=12)  

8322 Car, taxi and van 
drivers (Portugal)  
8332 Heavy truck and lorry 
drivers (Czech Republic)  

Increasing 47%  
Stable 22%  
Decreasing 33%  
(N=17)  

8322 Car, taxi and van drivers (Denmark)  
 

8331 Bus and tram drivers  (Italy)  
8332 Heavy truck and lor ry drivers  (Slovenia)  
8342 Earthmoving and related plant operators  
(Italy)  

10  75 Food processing, wood working, garment and other craft and related trades workers   

 Structural 42%  
Recently ris ing 34%  
Variable 25%  
(N=12)  

7511 Butchers, fishmongers 
and rel ated food preparers 
(Latvia)  
7522 Cabinet -makers and 
related workers (Portugal)  
7533 Sewing, embroidery 
and related workers (Czech 
Republic)  
 

Increasing 47%  
Stable 41%  
Decreasing 12%  
(N=17)  

7512 Bakers, pastry -cooks and confectionery 
makers  (Cyprus)  

7511 B utchers, fishmongers and related food 
preparers  (Croatia, Hungary)  
7512 Bakers, pastry -cooks and confectionery 
makers  (Croatia)  
7531 Tailors, dressmakers, furriers and 
hatters (Hungary, Latvia)  

Recently rising:  bottleneck existed first time in 2012 or 201 1 
Variable:  bottleneck reported in 2 or 3 of the years in the period 2008 ï 2012  
Structural:  bottleneck existed during 4 or 5 years in the period 2008 -2012  
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Analysis of skills level patterns  

The data in the Table 6 below suggest  a positive correlation between major bottlenecks 

and required skill level. All countries report (at 4 -digit level) occupations with a high skill 

level in the top 20, and also the number of bottleneck vacancies reported is higher, the 

higher the skill leve l. At medium level the number of bottleneck occupations reported for 

skilled manual occupations is far higher than for non -manual skilled occupations.  

 

Bulgaria, Finland, Greece, Ireland, Lithuania, Malta, Netherlands, Spain and Sweden have 

a relatively hi gh share of high -skilled bottleneck occupations. A high share of high skilled 

bottlenecks does not necessarily mean that recruitment problems only concern high 

skilled occupations. In several of the countries mentioned employment has declined 

considerably,  causing a sharp fall in labour demand and rising unemployment. This will 

diminish bottlenecks especially at lower skill level, as employers are able to enhance job 

requirements. In the other countries it is related to an ongoing increase in labour 

demand in general.  

 

Denmark, Hungary, Latvia, Portugal, Romania and Slovenia report a relatively high share 

of bottleneck at Skilled Manual Labour level. Again backgrounds are not the same for all 

these countries , in some cases labour mobility  may have contribute d to bottlenecks, in 

others it is lack of interest among young people leading to a shortage of skills.  

 

The other countries show a more equal skill pattern in the bottlenecks reported, though 

differences can be detected. For instance a number of countries report only a few 

bottleneck occupations at high skill level (Cyprus, Czech Republic, Denmark, Hungary, 

Latvia, Portugal, Romania, Slovenia). Other countries do not report any or only a few 

bottlenecks at Skilled Non manual level (Austria, Croatia, Czech R epublic, France, 

Greece, Ireland, Lithuania).  

 

Table 7 shows the division of skill level at 4 -digit level (which was the level at which the 

bottleneck occupations were identified). The top 20 at 2 -digit level contains a comparable 

division over the skill l evels, with 8 high skilled occupational groups, 6 skilled manual, 3 

skilled non -manual and 3 elementary occupational groups in the top 20. The fact that 

high skilled groups are somewhat underrepresented and elementary groups 

overrepresented can be related to the methods used (in some countries relying on PES 

data that are biased towards low and medium skilled occupations) and that at high skill 

level bottlenecks are spread over more 4 -digit groups than elementary bottleneck 

occupations.  
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Table 6  Reported bottleneck vacancies at country level by skill level  

 

Elem -  

Elementary 
(ISCO first 

digit, 9)  

SM -  Skilled 
Manual 

(ISCO first 
digit 6, 7 

and 8)  

SNM -  
Skilled Non 

Manual 

(ISCO first 
digit 4 and 

5)  

HS -  High 
Skilled 

(ISCO first 
digit 1,2 and 

3)  

1 or 4 
(officers) 

Elementary 
and high 

skilled 
(officers) 

for military 

occupations 
(ISCO first 

digit 0)  Total  (a)  

Austria   
11 

 
9 

 
20 

Belgium  1 5 4 9 1 20 

Bulgaria   
3 3 14  

 
20  

Croatia  3 6 1 10  
 

20  

Cyprus  6 6 6 2 
 

20  

Czech  
Republic  

5 8 1 6 
 

20 

Denmark  1 10  3 5 1 20 

Estonia   
6 1 8 

 
15  

Finland  1 
 

4 15 
 

20  

France   
11 

 
9 

 
20  

Germany   
5 3 12 

 
20  

Greece  2 1 
 

17  
 

20  

Hungary  5 10  2 3 
 

20  

Iceland   
7 3 10  

 
20  

Ireland   
1 

 
19  

 
20  

Italy  1 8 4 7 
 

20  

Latvia  1 11  3 5 
 

20  

Lithuania  1 6 1 12  
 

20  

Malta  1 3 3 13  
 

20  

Netherlands    
2 16  

 
18  

Norway   
7 4 9 

 
20  

Poland  2 8 3 7 
 

20  

Portugal  1 11  3 5 
 

20  

Romania  4 11  3 6 
 

24 

Slovakia   
4 2 7 

 
13  

Slovenia   
10  1 2 

 
13  

Spain    
1 8 

 
9 

Sweden  1 2 1 13  1 18  

United  
Kingdom  

1 7 3 9 
 

20  

Number of 
bottleneck 
vacancies  37 17 8 65 26 7 3 550  

Number of 
countries  

17  26  25  29  3 29  

(a)  Not all countries delivered 20 observations. Lack of information caused a smaller number. A higher 

number is related to not being able to exactly identifying a top 20.  
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Sectorial  patte rn of bottleneck occupations  

As to be expected from the nature of the bottleneck vacancies reported, Manufacturing, 

Construction, Health, Tourism, IT, Commerce, Transport, Professional, scientific and 

technical activities, Financial and insurance activitie s and Education are the economic 

activities which are most mentioned to be affected by bottleneck vacancies, as the 

number of bottleneck vacancies in the table below illustrate.  

 

The structure of bottlenecks differs between sectors. Whereas manufacturing, 

construction and transport are confronted with bottlenecks for occupations at skilled 

manual level, most other activities affected by bottlenecks need high skilled labour 

(education, professional, scientific and technical activities, financial and insuranc e 

activities, ICT and health).  

 

Various sectors, like manufacturing and construction are still faced with bottlenecks, 

although these activities were worst affected by the crisis. The data available in our study 

are not sufficient to explain this par adox. Some possible explanations are that the crisis 

has made work in these type s of activities less attractive (less certainty about work) and 

the ongoing replacement demand. The Cedefop figures in table 5 illustrate that also in 

occupations with a negative exp ansion demand, total demand is still positive as a 

consequence of a high replacement demand.  

 

In general a close relation between occupational groups and sectors can be assessed. 

This is partly a consequence of the method used, as the experts were asked to  identify 

the sectors that were most affected by bottlenecks. As their assessment is based on a 

limited number of sources and/or interviews a selection bias may result. Nevertheless 

most bottleneck occupations can be found in one particular sector. Some ex ceptions are 

for instance business and administration (associate) professionals and science and 

engineering professionals.  

 

Table 7  Reported bottleneck vacancies (ISCO 2 - digit) by economic activities 

most affected (NACE section)  

NACE SECTION 

Number of 

bottlenecks 

identified 

Main bottleneck occupation groups (ISCO 2d) and share at sector level (a) 

C τ MANUFACTURING 127 72 Metal, machinery and related trades workers 32% 

 75 Food processing, wood working, garment and other craft and 

related trades workers 

19% 

 21 Science and engineering professionals 18% 

 81 Stationary plant and machine operators 15% 

 31 Science and engineering associate professionals 9% 

F τ CONSTRUCTION 56 71 Building and related trades workers, excluding electricians 48% 

 72 Metal, machinery and related trades workers 13% 

 21 Science and engineering professionals 11% 

 74 Electrical and electronic trades workers 9% 

Q τ HUMAN HEALTH 

AND SOCIAL WORK 

ACTIVITIES 

54 22 Health professionals 69% 

 32 Health associate professionals 17% 

 53 Personal care workers 11% 

I τ ACCOMMODATION 

AND FOOD SERVICE 

ACTIVITIES 

48 51Personal service workers 73% 

 42 Customer services clerks 6% 

 91 Cleaners and helpers 6% 

J τ INFORMATION AND 

COMMUNICATION 

37 25 Information and communications technology professionals 76% 

 35 Information and communications technicians 14% 

 12 Administrative and commercial managers 5% 

 24 Business and administration professionals 5% 
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G τ WHOLESALE AND 

RETAIL TRADE; REPAIR 

OF MOTOR VEHICLES 

AND MOTORCYCLES 

21 52 Sales workers 33% 

 33 Business and administration associate professionals 24% 

 72 Metal, machinery and related trades workers 24% 

H τ TRANSPORTATION 

AND STORAGE 

18 83 Drivers and mobile plant operators 83% 

 31 Science and engineering associate professionals 11% 

 96 Refuse workers and other elementary workers 6% 

M τ PROFESSIONAL, 

SCIENTIFIC AND 

TECHNICAL ACTIVITIES 

18 21 Science and engineering professionals 28% 

 24 Business and administration professionals 22% 

 25 Information and communications technology professionals 22% 

 26 Legal, social and cultural professionals 11% 

 31 Science and engineering associate professionals 6% 

 71 Building and related trades workers, excluding electricians 6% 

K τ FINANCIAL AND 

INSURANCE ACTIVITIES 

16 24 Business and administration professionals 63% 

 11 Chief executives, senior officials and legislators 25% 

 42 Customer services clerks 6% 

 33 Business and administration associate professionals 6% 

P τ EDUCATION 16 23 Teaching professionals 88% 

E τ WATER SUPPLY; 

SEWERAGE, WASTE 

MANAGEMENT AND 

REMEDIATION 

ACTIVITIES 

11 96 Refuse workers and other elementary workers 64% 

 71 Building and related trades workers, excluding electricians 27% 

 74 Electrical and electronic trades workers 9% 

N τ ADMINISTRATIVE 

AND SUPPORT SERVICE 

ACTIVITIES 

9 24 Business and administration professionals 22% 

 42 Customer services clerks 22% 

 54 Protective services workers 22% 

A τ AGRICULTURE, 

FORESTRY AND FISHING 

7 92 Agricultural, forestry and fishery labourers 71% 

 62 Market-oriented skilled forestry, fishing and hunting workers 29% 

D τ ELECTRICITY, GAS, 

STEAM AND AIR 

CONDITIONING SUPPLY 

5 21 Science and engineering professionals 80% 

 31 Science and engineering associate professionals 20% 

   

(a)  Share of the specific occupational group in total bottleneck occupations in the sector.  

 

 

The Figure 6 below illustrates the relation between sector and bottleneck occupations. 

Manufacturing, construction and transport are face d with difficulties at skilled manual 

level, wholesale, etc. and tourism with bottleneck at skilled non manual level and health, 

ITC, Finance, Professional scientific activities and education at high skilled level.  
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Figure 6  Skill level of bottlenecks per economic activity  

 

Reasons for bottlenecks  

The Figure 7 below illustrates the main reasons for bottleneck vacancies as reported in 

the study. The data suggest that skills shortages are the main reason for  most of the 

bottleneck occupational groups. The data also suggests a relation with skill level; a lack 

of skills is reported for most high skill level occupations, while the role of working 

conditions is of higher importance at lower skill levels. The low er the skill level of the 

occupation, the more shortages are determined by for example wages and working 

conditions. Differences in reasons between countries are not significant, indicating that 

reasons are primarily related to the type of occupation (i.e.  skill level of the occupations). 

Further details are discussed in the occupational fiches.  

These conclusions confirm that a combination of labour shortages and mismatch (maybe 

also at European level) seems to be an important reason for bottlenecks at hig h skilled 

and skilled level. This requires further action in the field of formal education, in terms of 

redirecting student choices towards the need of the labour market and in the field of 

adult training and education (both within companies, on the job an d for unemployed).  
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Figure 7  Main reason s for bottlenecks for top 20 (ISCO 2 - digit)  bottleneck 

occupational groups  

 

0% 20% 40% 60% 80% 100%

91 Cleaners and helpers

92 Agricultural, forestry and fishery labourers

52 Sales workers

96 Refuse workers and other elementary workers

51Personal service workers

83 Drivers and mobile plant operators

75 Food processing, wood working, garment and other craft and Χ

53 Personal care workers

81Stationary plant and machine operators

22 Health professionals

71 Building and related trades workers, excluding electricians

23 Teaching professionals

24 Business and administration professionals

33 Business and administration associate professionals

72 Metal, machinery and related trades workers

31 Science and engineering associate professionals

74 Electrical and electronic trades workers

25 Information and communications technology professionals

21 Science and engineering professionals

12 Administrative and commercial managers

Lack of applicants meeting the skills 
requirements for the job

Applicants with necessary skills are 
available, but not willing to take the 
job due to different reasons

Both

 
 

Based on the EU top 10 at 2 -digit level, on average about two third of the bottleneck 

occupations is relat ed to skill shortages and about one third to other reasons , see Figure 

8. The variation is high, meaning that differences between countries are barely 

significant 16.  

 

In four countries bottlenecks are mainly related to skills short ages (Austria, Ireland, 

Slovakia and Sweden) and five countries mainly to other reasons (Czech Republic, Latvia, 

Poland, Portugal and Slovenia). However, reasons for bottlenecks are more related to the 

type of occupation than to the country. In countries w ith an above average meaning of 

skills shortages the share of high skilled bottleneck is more often relatively high, while in 

countries with a relatively high share of manual skilled bottlenecks other reasons are 

often more important.  

 

 

                                           
16 When information was available national experts indicated in the database if  bottleneck 

occupations were related to lack of skills or to other reasons, or both. The data was 

rearranged in order illustrate to what extent bot tlenecks are related to either lack of skills 

or other reasons.  
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Figure 8  Reasons for bottlenecks by country ï all bottleneck occupations  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Gender dimension in bottleneck occupations  

Job image being not gender neutral is the main gender issue reported in relation to 

bottlenecks. Other issues, like wage differenc es and other conditions and terms not 

being gender neutral, are rarely mentioned.  

 

Figure 9  shows that on average for about 40% of the reported bottleneck occupations 

a not gender neutral job image is regarded as an issue in relation to  the identified  

bot tlenecks , e.g. that the active workforce is seen as being predominately male or 

female. T he data show that this is especially the case for occupations at skilled manual 

level (male) and personal care workers  (female) . Also science and engineering 

associate  professionals score above average. For all other bottleneck occupations 

gender seems less relevant.  

 

Nevertheless, gender  imbalance in specific  occupations can be considered an 

important reason for bottlenecks, as the full potential of the workforce is n ot being 

utilised or reached to cover for the labour shortages. Reaching a more balanced 

gender profile within occupational groups could address shortages in many 

occupations, by enlarging the pool of available workforce.  

 

Figure 9  Job image regarded not gender neutral by occupational group (top 

20 ISCO 2 - digit level).  
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Regional aspects among bottleneck occupations  

The experts were asked to indicate whether regional aspects were relevant for 

bottleneck vacancies and, if so, whet her problems concerned rural areas, urban areas 

or both 17. An expert bias, both from the country experts and the interviewees cannot 

be ruled out. In some countries regional aspects were reported to be relevant for all or 

nearly all bottleneck vacancies (No rway, Denmark, Croatia, Portugal, Finland, Estonia, 

Slovenia, Netherlands, and Lithuania). In some other countries the regional dimension 

is reported to be not relevant, or only relevant for a few bottleneck occupations (Czech 

Republic, Malta, Slovakia, Gr eece, Latvia).  

For on average about 40% of the reported bottleneck occupations regional aspects are 

regarded relevant. As the figure below indicates especially bottlenecks for teaching 

professionals, cleaners and helpers, health professionals and sales wor kers are 

regarded to be partly related to regional differences in supply and demand. But also 

the score for science and engineering professionals, personal care workers, stationary 

plant and machine operators, refuse workers and other elementary workers an d ICT 

professionals is above average. Skill level is relevant as regional disparities are 

somewhat more often mentioned for high skilled and elementary occupations and to a 

lesser extent for skilled manual occupations, although the differences are small. M ost 

likely the backgrounds differ. High skilled workers are in general quite mobile, but 

tend to prefer a residence in (sub)urban areas. Low skilled workers are less mobile 

and search for jobs in the close surrounding of their residence.  

Difficulties in ru ral areas are more often mentioned for elementary jobs (cleaners and 

helpers, refuse workers and alike, agricultural and comparable workers), health 

professionals, teaching professionals and drivers and mobile plant operators. Such 

difficulties are more of ten mentioned in Norway, Cyprus, France, Sweden, Estonia, 

Croatia, Finland, Austria and Latvia. This in quite understandable for large countries 

with remote areas, like the Scandinavian countries and France, but for the other 

countries, also other factors (regarding demand and supply) need to be considered in 

order to understand the backgrounds of the difficulties completely.  

Difficulties in urban areas are reported more often for cleaners and helpers, teaching 

professionals, sales workers and business and administration professionals. This type 

of difficulty is more often mentioned in Lithuania, Croatia, Netherlands, Romania and 

Denmark.  

                                           
17  They were also ask to indicate which NUTS regions were confronted with 

bottlenecks. The data on this are however scarcely provided.  
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Figure 10  Relevance of regional aspects for bottleneck vacancies (top 20 

ISCO 2 - digit level).  

 

(a)  ñBothò means that bottlenecks are present in (specific) rural and urban areas. 
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Specific Bottleneck Occupations  
 

I n order to look at the specific bottleneck occupations, further detailed description and 

analysis has been conducted on the top 10 occu pational groups at ISCO 2 -digit level .  

 

Table 8  Top 10 Occupational groups with high ranked bottleneck occupations  

ISCO 2 -digit sub -major group  Rank  

72 Metal, machinery and related trades workers  1 

21 Science and engineering prof essionals  2 

25 Information and communications technology professionals  3 

22 Health professionals  4 

71 Building and related trades workers, excluding electricians  5 

51  Personal service workers  6 

31 Science and engineering associate professionals  7 

52 Sales workers  8 

83 Drivers and mobile plant operators  9 

75 Food processing, wood working, garment and other craft and related 

trades workers  

10  

 

Each occupational group is specific in terms of the overall share of the workforce, 

national/regional differ ences and importance for the overall labour market and 

economy.  

 

Keeping this in mind, i n the following section s the study  look s closer at the top 10 

occupational groups in terms of:  

Á Countries with bottlenecks in the occupational group  

Á Specific Occupation s at 4 digit level per country  

Á Main sectors concerned by bottlenecks  

Á Main reasons for bottleneck vacancies  

Á Initiative s taken by employers to overcome recruitment problems  

Á Possible options for EU action  

 

The analysis of occupational groups also presents  exa mples from the country 

research,  to illustrate interesting aspect s of the bottleneck. The selection has not been 

based on specific criteria, such as good practice or alike, but rather serve s 

contextualise and exemplify bottlenecks in the national context.  For more information 

on a specific example , please refer to the country fiche in question.  
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Bottlenecks in ISCO O ccupational Group 72 Metal, machinery and 

related trades workers  

Metal, machinery and related trades workers is the occupational group with mos t 

bottlenecks identified in the study countries.  A total of 23 out of the 29 study 

countries reported bottlenecks  within this occupation al  group . As shown in Table 9, at 

the ISCO -3-  or 4 -digit level, m ost bottlenecks can be found in the category of welders 

and flamecutters, where ten  study countries report ed of bottlenecks . 18  

 

Table 9 :  Metal, machinery and related trades workers  

Count of 

bottlenecks 

(4 -digit 

level)  

ISCO 

2-

digit  

Description  ISCO 3 -  or 4 -digit  level 19 Number of 

countries with 

bottlenecks  

52 72  Metal, 

machinery 

and related 

trades 

workers  

7212 Welders and flamecutters ( 10 )  
7223 Metal working machi ne tool 

setters and operators ( 9)  
7231 Motor vehicle mechanics and 
repairers ( 6)  

7222 Toolmakers and related workers 
(5)  
7213 Sheet -metal workers (4)  
7214 Structural -metal preparers and 
erectors ( 5)   
7233 Agricultural and industrial 
machinery mechanics and repairers (4)  

723 Machinery mechanics and 
repairers ( 2)  
7224 Metal polishers, wheel grinders 
and too l sharpeners (2)  
721 Sheet and structural metal 
workers, moulders and welders, and 

related workers ( 1)  

7211 Metal moulders and coremakers 
(1)  
7215 Riggers and cable splicers (1)  
7232 Aircraft engine mechanics and 
repairers (1)  
72 Unspecified (1)  

23  

 

In 20 11 -2012 , app. 8,2  million  persons  worked in the professions related to metal, 

machinery and related trades in EU -27 , which represents 3,9% of the total EU labour 

force 20.  It is forecasted that deman d will decrease in coming years. 21 

 

The study has identified  that bottlenecks occur in 15,6% of the labour market for the 

occupational group. The share is calculated by adding the number of employed in the 

countries where bottlenecks have been identified, and divided by the total at EU 

level. 22 

 

                                           
18 In some study countries it has not been possible to spe cify the bottlenecks to a 4 -

digit level, despite of additional research. This means that the bottlenecks in the 

countries, where only 2 -  or 3 -digit levels are used may be more significant than what 

is evident from the data.  
19 The number in parentheses spec ifies the number of bottlenecks identified within 

these specific occupations in total.  
20 Average 2011/2012, own calculation based on LFS data.  
21 Cedefop, Future skills supply and demand in Europe, 2012.  
22 Own calculation based on LFS data  
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I t is relevant to lo ok at the ranking of the occupations at ISCO 3 -  and 4 -digit level, i.e. 

how high on the list of all the bottlenecks the bottlenecks within the occupational 

group metal, machinery and related trades workersô are ranked . The differences in 

ranking are relate d to a relatively high number of bottlenecks being identified at the 4 -

digit level with a rank ing, which leads to a high rank position at overall 4 -digit level.  

 

With regard to  ISCO -3 level, 721 Sheet and structural metal workers, moulders and 

welders, and  related workers  is ranked 3 rd , 722 Blacksmiths, toolmakers and related 

trades workers  5 th  and 723 Machinery mechanics and repairers  15 th  at the EU - level. At 

ISCO 4 -digit level , the two occupational groups figuring in top -20 at EU level are 7223 

Metal work ing machine tool setters and operators (2 nd) and 7212 Welders and 

flamecutters (6 th ).   

Countries with bottlenecks in occupation  

Geographically, the bottlenecks in this field are dispersed relatively evenly among the 

study countries , with 2 3 countries repor ting bottlenecks within this occupational 

group .  

The figure below shows the ranking of bottlenecks  in the study countries , i.e. how high 

on the list of all the bottlenecks the bottlenecks within the occupational group metal, 

machinery and related trades w orkersô are in the study countries. As a country can 

have several specific occupations listed on different ranks, only the highest ranked 

specific occupation has been taken into account when elaborating the figure.  
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Figure 11 :  Rank ing of bottlenecks in metal, machinery and related trades 

workersô occupations  

 

 

 

There are only six countries where bottlenecks are not identified, but the importance 

of the bottlenecks in the national context (i.e. their rank ing among all the bottlenecks 

in the country) differs greatly from one study country to another. The bottlenecks 

related to metal, machinery and related trades workersô occupations are ranked in 

top -5 in five of the study countries, namely Austria, France,  Italy, Latvia and the UK. 

This means that there is at least one specific bottleneck related to metal, machinery 

and related trades workersô occupations in the top -5 bottlenecks in the country in 

question.  

I t is also interesting to look at the number of s pecific occupations which have been 

identified as bottlenecks  in each country.  This can be used as a nother indication of the 

ñimportanceò of shortage. The countries with highest number of  reported bottlenecks 

in metal, machinery and related trades  workersô occupations are France, Austria, Italy , 

Slovenia  and United Kingdom, with more than four specific occupations each .  

The table  below further specifies which occupations are concerned in each of the 

countries.  
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Table 10 :  Specific bo ttleneck occupations among metal, machinery and 

related trades workers 23  

 
Country  3 or 4 - digit occupations 24  

(Further specification where relevant )  
Regional aspects  

France  7211 Metal moulders and coremakers  (7)  

7213 Sheet -metal workers  (specifically: s heet -
metal workers  (5) ; Pipefitters  (2))  

7214 Structural -metal preparers and erectors  (8)  

7223 Metal working machine tool setters and 
operators  (4)  

7231 Motor vehicle mechanics and repairers  (9)  

 

Austria  7212 Welders and flamecutters (6)  

7223 Metal working mac hine tool setters and 

operators  workers  (specifically:  Metal turners  (2) )  

7222 Toolmakers and related workers  (15)  

7224 Metal polishers, wheel grinders and tool 

sharpeners  (specifically: Milling machinists  (1) )  

7233 Agricultural and industrial machinery 

me chanics and repairers  (9)  

7223: both rural and urban areas 
are affected  

7224: rural areas affected  

In particular metal turners and 
milling machinists are lacking in 
rural regions, characterized by 

intensive industriali sation . The 
regions of Steiermark, 
Niederösterreich, and 
Oberösterreich have a high share 
of industrial production and require 
large numbers of employees in 
craft and related trades.  
 

Italy  7214 Structural -metal preparers and erectors  (14)  

7223 Metal working machine tool setters and 
operator s (specifically:  Lathe turner (3))  

7231 Motor vehicle mechanics and repairers  (17)  

7233 Agricultural and industrial machinery 
mechanics and repairers  (8)  

7223: both rural and urban areas 
are affected  

Concerning lathe turners 
recruitment difficulties are 
registered on the whole national 
territory. However in the region 
Lombardia the level of firms 
expecting recruitment difficulties is 
higher than the national average.  

Slovenia  7212 Welders and flamecutters  

7222 Toolmakers and related workers  

7223 Metal work ing machine tool setters and 
operators  

7233 Agricultural and industrial machinery 
mechanics and repairers  

7222: both rural and urban areas 
are affected  

7233: both rural and urban areas 
are affected  

United 
Kingdom  

7214 Structural -metal preparers and erecto rs 
(specifically: Metal plate workers. and riveters  (13))  

7222 Toolmakers and related workers  (specifically : 
Toolmakers and CNC machinists  (9))  

7223 Metal working machine tool setters and 
operators  (4)  

7231 Motor vehicle mechanics and repairers  
(specifical ly: Vehicle body builders & repairers (10))  

 

                                           
23 The countries a re listed according to how many bottleneck occupations they have 

identified and the specific occupations in question, and are hence not in an alphabetic 

order.  
24 The rank of the specific occupation among the top -20 bottleneck occupations in the 

country in question is indicated in parentheses behind each occupation. The national 

ranking per each occupation is included only when available. If further ranking  of the 

3-  or 4 -  digit level occupational category was provided, this is included in parentheses . 
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Belgium  7223 Metal working machine tool setters and 
operators (20)  

7233 Machinery mechanics and repairers (16)  

7231 Motor vehicle mechanics and repairers (19)  

 

Czech 
Republic  

7212 Welders and flamecutters  (7)  

7222 Toolmakers and related workers  (18)  

7223 Metal working machine tool setters and 
operators  (11)  

 

Estonia  7212 Welders and flamecutters   

7223 Metal working machine tool setters and 
operators  

723 Machinery mechanics and repairers  

723: both rural and urb an areas 
are affected  

7212: both rural and urban areas 
are affected  

7223: both rural and urban areas 
are affected  

Hungary  7212 Welders and flamecutters  (16)  

7222 Toolmakers and related workers  (8)  

 

Latvia  7212 Welders and flamecutters  (1)  

7214 Structural -metal preparers and erectors  (2)  

 

Lithuania  7212 Welders and flamecutters  

7231 Motor vehicle mechanics and repairers  

7212: both rural and urban areas 
are affected  

7231: both rural and urban areas 
are affected  

Slovakia  7212 Welders and flamecutters  (12)  

7224 Metal polishers, wheel grinders and tool 
sharpeners  (11)  

 

Sweden  7213 Sheet -metal workers  (13)  

7231 Motor vehicle mechanics and repairers  (12)  

 

Bulgaria  7212 Welders and flamecutters  

 

 

Cyprus  7215 Riggers and cable splicers  (13)  

 

 

Denmark  7213 She et -metal workers  (20)  

 

 

Iceland  721 Sheet and structural metal workers, moulders 
and welders, and related workers  

721: both rural and urban areas 
are affected  

Germany  7214 Structural -metal preparers and erectors  

 

 

Ireland  7223 Metal working machine tool  setters and 
operators  (specifically: Precision toolmakers and 
CNC) 

 

Malta  7232 Aircraft engine mechanics and repairers  

 

 

Norway  7212 Welders and flamecutters  (15)  7212: both rural and urban areas 
are affected  

Poland  72 Metal, machinery and related trad es workers  (6)  

 

 

Romania  723 Machinery mechanics and repairers  (14)  
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The following box elaborates on the specificities of the Austrian  labour market for 

metal, machinery and related trades workersô sector.  

In Austria  the situation is characterised by a strong regional concentration of 

bottlenecks. Industrial production, within which the bottlenecks in metal, machinery 

and related trades workers have mainly been identified, is concentrated in the NUTS 

level 2 regions of Steiermark, Niederösterreich and Oberösterreich. The high 

concentration of industrial production combined with the rural characteristics of the 

region make recruiting difficult, as potential applicants are mainly trained in urban 

centres and reluctant to relocate to the rural areas.  

Main sectors concerned  

There are three main sectors 25 where metal, machinery and related workers are 

lacking;  section C -  manufacturing, section F ï construction , and section G ï wholesale 

and retail trade; repair of motor vehicles and motorcycles. It is interes ting to see that 

manufacturing is the section where the clear majority of the bottlenecks are placed 

(41), instead of construction, with only eight bottlenecks. This can be related to the 

current trends in the European economy, where the construction secto r is still 

suffering greatly from the economic downturn, but where the manufacturing sector 

seems to be picking up again.   

For example in the UK, t he manufacturing sector currently accounts for approximately 

10% of GDP, and has a wide range of skill needs.  Well established strengths include 

engineering machinery, pharmaceuticals, chemicals and aerospace. In the 

manufacturing sector, 30% of vacancies were identified as hard - to - fill, equating to 

approximately 11,600 vacancies. The industry indicates a move to ward more technical 

roles and a need for more young people to enter the sector with Science, Technology, 

Engineering and Maths ( STEM)  skills. Rapid advances in processes can also be seen in 

various industries: Toolmakers, for example, who produce precision  moulds, dies etc., 

which are then used in manufacturing, now often need specific skillsets to manage the 

computer numerically controlled (CNC) processes.   

                                           
25 According to their NACE section.  
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Main reasons for bottleneck problem  

The main reasons for labour shortages among metal, machinery an d related workers 

is a lack of applicants meeting the skills requirements for the jobs.  

Table 11  Reasons for shortages metal, machinery and related trades workers  

(4 - digit level)  
Specific occupation  Main reason  Total  

Lack of 
appl icants 
meeting the skills 
requirements for 
the job  

Applicants with 
necessary skills 
are available, but 
not willing to take 
the job due to 

different reasons  

Both   

7211 Metal moulders and 
coremakers  

1 0 0 1 

7212 Welders and flamecutters  7 1 2 10  

7213 Shee t -metal workers  3 0 0 3 

7214 Structural -metal preparers 

and erectors  

2 0 1 3 

7215 Riggers and cable splicers  1 0 0 1 

7222 Toolmakers and related 
workers  

2 1 1 4 

7223 Metal working machine tool 

setters and operators  

6 0 3 9 

7224 Metal polishers, wheel 
grinders and tool sharpeners  

2 0 0 2 

7231 Motor vehicle mechanics and 
repairers  

5 0 1 6 

7232 Aircraft engine mechanics 
and repairers  

1 0 0 1 

Total  34  2 8 44  

 

More precisely it concerns a lack of technical competencies, which is reported to be 

the speci fic reason in more than 80 %  of reported bottleneck problems. Consequently, 

other reasons such as salaries, location of work, work experience etc. are of much less 

importance seen on an overall EU level.  

The root causes for a lack of technical competencies  seems to be related to a lack of 

candidates who are attracted to sometimes unknown occupations. The global 

construction and industry sectors, especially for metallurgy, also suffer from a 

negative image among young people, which is identified by some stak eholders as the 

main reason behind these tensions  (mentioned amongst others in France  and Italy ) . 

Furthermore rapid technological development is mentioned, with a high demand an 

adaptable workforce, ready to follow technological change.  

 

Age was mentioned as a factor in 47% of the bottlenecks, and one of the reasons is 

related to the current situation where working population is close to retirement age 

and expected to leave to pension, leaving many unfilled positions. A challenge here is 

often that the appl icants are required to have technical expertise to be able to carry 

out the tasks. Physical requirements were also mentioned as a hindering factor for 

older employees. Hence, the current shortages are likely to be more related to 

replacement demand rather than growth.  

 

Gender seems to play an important role in the emergence of bottlenecks in this 

occupational group. In 73% of the identified bottlenecks gender - related aspects were 

reported to have played a role. This is the case throughout the whole sub -majo r 

group. The main reason mentioned is that the job image in this field is not gender -
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neutral and may keep potential female candidates away from the sector and relevant 

educational paths.  

Mitigation strategies  

The main strategies used by employers to ensure  supply of qualified labour are 

reported to be:  

Table 12  Reported mitigation strategies for Metal, machinery and related...  
72 Metal, machinery and related trades workers (total 53)  

Initiatives by Employers  % of bottlenecks 
targete d by  

Improvement of terms and conditions offered for the job  11%  

Reorganisation of work  2%  

Providing additional training and development to existing staff  32%  

Recruitment activities aimed at related occupations  11%  

Campaigns and marketing  15%  

Additio nal recruitment activities in other EU countries  23%  

Additional recruitment activities outside EU  8%  

Other  15%  

 

As can be seen  in the table above,  the main strategies used are additional training and 

development of existing staff, and recruitment in oth er EU countries. Most of the other 

responses relate to either hiring of foreign workers or general increase in working 

hours, and increase in grey economy activity to fill up labour shortages.  

Given the tradition of apprenticeship, it is not surprising th at the most frequently 

reported mitigation strategy is additional training and development. Targeted 

recruitment in other countries takes place mainly from East to West, i.e. from new to 

old Member States. However, there is little ev idence that the labour mobility  is ñfillingò 

the gap; it is rather a short term solution to an imminent problem.  

There are a few examples of more concerted efforts to increase the labour supply 

among metal machinery and related workers, notably increase in places in vocational 

education, collaboration between educational institutions and employers as well as 

campaigns to increase interest in the specific occupations. There is however little 

evidence so far of the effects of these initiatives, possibly due to the time needed for 

impact to show.  

Conclu ding Remarks  

Bottlenecks  experienced for jobs within metal machinery and related workers are 

mainly registered in the manufacturing and the construction sectors.  Notwithstanding 

the current economic situation in Europe, with slow grow th in most countries, 

bottlenecks p ersist within these industries which are normally quickly affected by up -  

and down - turns in the economy .  

The main reasons behind bottlenecks within this occupational group are  a lack of skills 

and a lack of interest for  profession s belonging to it, especially among young people . 

Gender  is to be considered another factor for the existence of shortages  of metal 

machinery and related workers , as the non -gender neutral image of most occupations  

deters the female workforce . This said, future action co uld be directed to support 

different types of vocational education and training, apprenticeship schemes and alike, 

while coupling such actions with awareness - raising campaigns, to improve the image 

of skilled manual occupations, es pecially among young people . 
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Bottlenecks in ISCO Occupational Group 21 -  Science and engineering 

professionals  

Bottlenecks in the high -skilled occupational group science and engineering 

professionals have been identified in 2 1 of the 29 study countries. At the 3 -  or 4 -  digit 

level, particularly  mechanical engineers, civil engineers, electrical engineers  and 

electronics engineers are in high demand , as shown by Table 13 . 26  

Table 13  Science and engineering pr ofessionals  

Count of 

bottlenecks  

ISCO  Description  ISCO 3 -  or 4 -digit level 27 Number of 

countries  

47 21  Science and 

engineering 

professionals  

2144 Mechanical engineers ( 9)  
2151 Electrical engineers ( 9)  
2152 Electronics engineers (7)  
2142 Civil engineers (6 )  
2141 Industrial and production 
engineers (4)  

2149 Engineering professionals not 

elsewhere classified ( 3)  
214 Engineering professionals 
(excluding electrotechnology) ( 1)  
216 Architects, planners, surveyors 
and designers (1)  
2113 Chemists (1)  
2132 Farming, forestry and fisheries 

advisers (1)  
2146 Mining engineers, metallurgists 
and related professionals (1)  
2153 Telecommunications engineers 
(1)  

2163 Product and garment designers 

(1)  

21 Unspecified(1)  

21  

 

In 2011 -2012, app. 6,3 million  people  worked in profe ssions related to science and 

engineering in EU -27, representing in total app. 3% of all employment in the EU 28. It is 

forecasted that demand will increase in the coming years. 29 

 

The study has identified that bottlenecks occur in 6,5% of the labour market f or the 

occupational group. The share is calculated by adding the number of employed in the 

countries where bottlenecks have been identified, and divided by the total at EU 

level. 30 

 

When looking at the ranking of specific occupation s at ISCO 4 digit level, 2144 

Mechanical engineers (7) , 2142 Civil engineers(14) and 2151 Electrical engineers (12) 

figure among the top 20 at an EU level (rank in brackets). If 3 digit level is used, 214 

Engineering professionals (excluding electrotechnology) is ranked 4 th  at EU level, while 

the sub -group 215 Electrotechnology engineers is outside the top 20 list.  The 

differences in ranking are related to a relatively high number of bottlenecks being 

                                           
26 In some study countries it has not been possible to specify the bottlenecks to a 4 -

digit level, despite of additional research. This means that the bottlenecks in the 

countries, where only 2 -  or 3 -digit levels are used may b e more significant than what 

is evident from the data.  
27 The number in parentheses specifies the number of bottlenecks identified within 

these specific occupations in total.  
28 Average 2011/2012, own calculation based on LFS data.  
29 Cedefop, Future skills s upply and demand in Europe, 2012.  
30 Own calculation based on LFS data  
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identified at the 4 digit level with a ranking, which means that ranking at 4 dig it level 

becomes more prominent for the occupation.  

Countries with bottlenecks in occupation  

The difficulty to fill vacancies within the occupational group of science and engineering 

professionals seems fairly evenly spread on the European labour market. The figure 

below shows the ranking of bottlenecks in the study countries, i.e. how high on the list 

of all the bottlenecks the bottlenecks within the occupational group science and 

engineering professionals are in the study countries.  As a country can have  several 

specific occupations listed on different ranks, only the highest ranked specific 

occupation has been taken into account when elaborating the figure.  

 

Figure 12  Ranking of  bottlenecks in science and engineeri ng professional sô 

occupations  

 

 
 

 

The bottlenecks related to s cience and engineering professionals are ranked in  the  

top -5 in Sweden, Denmark, Belgium, Austria and Slovakia. It should be noted that 

several countries with a high demand for lab our in the science and enginee ring field, 

notably Germany, have  not been able to produce a ranking (out of the total 48 

bottleneck occupations identified, 28 have not been possible to rank). Spain, Czech 

Republic, Latvia, Iceland, Cyprus, Malta and Hungary  are the only countries not 

reporting bottlenecks among science and engineering professionals.  
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Another indication of the ñimportanceò of shortage is the number of specific 

occupations which have been identified in each country. The countries with most 

reported bottlenecks in science and engineering professionalsô occupations are 

Bulgaria, Germany, Greece , the Netherlands and Sweden , all of which have identified 

four or more specific bottleneck occupations at 3 or 4 digit level . 

 

The table  below further spe cifies which occupations are concerned in each of the 

countries.  

 

Table 14  Specific bottleneck occupations among science and engineering 

professionals 31  
Country  3 or 4 - digit occupations 32  

(Further specification where relevant )  
Regiona l aspects  

Bulgaria  2132 Farming, forestry and fisheries advisers  

2141 Industrial and production engineers  

2142 Civil engineers  

2151 Electrical engineers  

2163 Product and garment designers  

2132 : rural areas affected  

Germany  2149 Engineering professionals not elsewhere 
classified  

2142 Civil engineers  

2151 Electrical engineers  

2144 Mechanical engineers  

2149: both urban and rural areas 
affected  

215: both urban and rural areas 
affected  

2144: both urban and rural areas 
affected, particularly Western states 
and Thuringa  

Greece  2141 Industrial and production engineers  

2149 Engineering professionals not elsewhere 
classified  

2152 Electronics engineers  

2153 Telecommunications engineers  

2149: both urban and rural areas 
affected  

The 
Netherlands  

2144 Mechanical engine ers  

2149 Engineering professionals not elsewhere 
classified  

2152 Electronics engineers  

216 Architects, planners, surveyors and 
designers  

2144: both urban and rural areas 
affected  

2149: both urban and rural areas 
affected  

Sweden  2142 Civil engineers  (6)  

21 44 Mechanical engineers  (14)  

2146 Mining engineers, metallurgists and 
related professionals  (4)  

2151 Electrical engineers  (8)  

2146: rural areas affected. Most mines 
are located in the NUTS region SE33  
(North -Western Sweden)  

2151: both urban and rural areas  
affected  

Estonia  2144 Mechanical engineers  

2151 Electrical engineers  

2144: both urban and rural areas 
affected  

2151: both urban and rural areas 

                                           
31 The countries are listed according to how many bottleneck occupations they have 

identified and the specific occupations in question, and are hence not in an alphabetic 

order.  
32 The ran k of the specific occupation among the top -20 bottleneck occupations in the 

country in question is indicated in parentheses behind each occupation. The national 

ranking per each occupation is included only when available. If further specification of 

the 3 -  or 4 -  digit level occupational category was provided in the national ranking, this 

is included in parentheses, specifying its rank . 
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2152 Electronics engineers  affected  

2151: both urban and rural areas 
affected  

Ireland  2113 Chemists  (Scientis ts (biologists. chemists 
and biotechnologists) especially niche skills for 
the roles in Bio -pharmaceutical industry such as 
covigilance and product formulation and 
analytical development  (10))  

2141 Industrial and production engineers  (8)  

2151 Electrical en gineers  (9)  

 

Lithuania  2141 Industrial and production engineers  

2151 Electrical engineers  

2152 Electronics engineers  

2144: both urban and rural areas 
affected  
2149: both urban and rural areas 
affected  

Austria  2144 Mechanical engineers (11)  

2151 Electric al engineers (5)  

 

Belgium  214 Engineering professionals (excluding 
electrotechnology) (2)  

214: both urban and rural areas 
affected  

Croatia  2142 Civil engineers (6)  

2151 Electrical engineers (9)  

2142: urban areas affected  

2151: urban areas affected  

Slova kia  2142 Civil engineers  (2)  

2144 Mechanical engineers  (3)  

 

Slovenia  2144 Mechanical engineers   

2151 Electrical engineers  

2144: both urban and rural areas 
affected  

2151: both urban and rural areas 
affected  

Denmark  2144 Mechanical engineers  (5)  2144: both  urban and rural areas 
affected  

France  2161 Building architects  (specifically: Building 
designer  (18))  

 

Italy  2144 Mechanical engineers  (10)  2144: both urban and rural areas 
affected  

Norway  2142 Civil engineers  (19)  2142: both urban and rural areas 
affe cted  

Poland  21 Science and engineering professionals  (8)  

 

 

Portugal  2152 Electronics engineers  (15)  2152: both urban and rural areas 
affected  

Romania  2151 Electrical engineers  (specifically:  

Electrotechnology engineers (12))  

2151: urban areas affected  

United 
Kingdom  

2152 Electronics engineers  (17)   

 

The following box elaborates on the specificities of the Bulgarian  labour market for 

science and engineering professionals .  

Bulgaria is the country with the highest number of bottlenecks within this occupat ional 

group (of the included countries). The existence of bottlenecks within this group  in the 

country  is explained by the lack of skilled workforce as a result of technological 

changes, the lack of relevant qualification of old generations and the few gra duates in 

the field. The reasons are mainly structural and related to the transformation of the 

Bulgarian economy during the 1990s, where many specialists in the field lost their 

employment. When the economy turned and the need for science and engineering 
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professionals increased again, there were no more specialists in the field available, as 

the sector had become unpopular.  

Main sectors concerned  

Manufacturing (section C) is the main sector where science and engineering 

professionals are sought after. This  is in particular true for the m anufacture of 

computer, electronic and optical products . Furthermore, construction (section F), 

professional, scientific and technical activities (section 5)  and the electricity, gas, 

steam and ai r conditioning supply sector  (section D ) experience lack of employees 

with science and engineering degrees.  

 

In the manufacturing sector, mechanical and electronics engineers are  particularly  in 

high demand. Within the professional, scien tific and technical activities, architectural  

and engineering activities  are highly demanded ; difficulties in recruiting employees  are 

experienced also with regard to technical testing and analysis . The construction sector 

is mainly looking for civil engineers, while electrical engineers are looked f or in the 

electricity, gas, steam and air conditioning sector.  

 

In the Netherlands, where four bottlenecks have been identified, the m anufacturing  

sector covers mainly food, chemical industry and other process based activities, meta l 

and electro - technical  industry as well as  maintenance .  

Main reasons for bottleneck problem  

A lack of applicants meeting the skills requirement for the job is the only main reason 

given for the labour shortage among engineers, irrespective of specialisation.  

Table 15  Reasons for shortages science and engineering professionals  (4 -

digit level)  
Specific occupation  Main reason  Total  

Lack of 
applicants 

meeting the 
skills 

requirements for 
the job  

Applicants with 
necessary skills 

are available, but 
not willin g to take 

the job due to 
different reasons  

Both   

2113 Chemists  1   0 1 

2132 Farming, forestry and 
fisheries advisers  

0   1 1 

2141 Industrial and production 
engineers  

3   0 3 

2142 Civil engineers  4   1 5 

2144 Mechanical engineers  8   0 8 

2146 Mining e ngineers, 
metallurgists and related 
professionals  

0   1 1 

2149 Engineering professionals 

not elsewhere classified  

1   0 1 

2151 Electrical engineers  8   0 8 

2152 Electronics engineers  5   0 5 

2153 Telecommunications 
engineers  

        

2161 Building arch itects  1   0 1 

2163 Product and garment 
designers  

1   0 1 

Total  32    3 35  
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Lack of skills refers mainly to lack of technical skills, e.g. a lack of applicants with the 

required qualifications, such as degrees and diplomas. Secondly, it refers to  a lack of 

applicants with sufficient experience.  

 

Looking specifically at the countries where several engineering occupations are 

identified as bottlenecks, experts identify a combination of lack of interest in the 

engineering profe ssions and technological chang e as reasons making ñolderò degrees 

outdated  and generate s shortages . As mentioned earlier, in Bulgaria, t he lack of 

skilled workforce is due to the technological changes, the lack of relevant qualification 

of old generations and the few graduates in the f ield. In Germany, h igh drop -out rates 

among STEM students as well as relatively low interest in STEM occupations, 

particularly among girls, are the main drivers of bottleneck vacan cies  in engineering 

industries, as illustrated by the following quote from G ermanyôs country fiche. 
 

The electrical industry , as the mechanical plant engineering sector , is fundamental to 

Germanyôs economic performance. Both sectors have been experiencing significant 

economic growth re sulting in a rising demand for high skilled as  well as skilled manual  

STEM labour force. In Q4 -2011 there were approximately 77,0 00 vacancies to be filled 

with high skilled  engineers, while the demand for skilled  manual  STEM workers 

amounted to 68,000. It is assumed that the high demand for STEM labou r force will 

increase in the future since a high proportion of engineers is close to retirement, while 

the number of STEM graduates is only slightly increasing. High drop -out rates among 

STEM students as well as relatively low interest in STEM occupations,  particularly 

among girls, are the main drivers of bottleneck vacancies  in engineering industries.  

 

Gender issues were identified in 59% of the bottleneck s. In particular the occupational 

group of mechanical engineers (2144) is experiencing challenges with  this regard. This 

is mainly due to the fact that the job image is no t gender neutral. Age plays a role to a 

much lesser extent than gender and the only reasons given for age - related 

bottlenecks are related to the long experience that is required in some c ases.  

Mitigation strategies  

The main mitigation actions by employers are to provide additional training and 

development, campaigns and marketing efforts to attract staff and recruitment 

activities aimed at other occupations. There are  relatively little ta rgeted recruitment 

activities in other EU countries, possibly due to differences in the educational systems 

and qualifications for high skilled science and engineering professionals.  

Table 16  Reported mitigation strategies Science and engineering prof.  
21 Science and engineering professionals (total 4 7)  

Initiatives by Employers  % of bottlenecks 
targeted by  

Improvement of terms and conditions offered for the job (e.g. increase in 
starting salaries)  

16%  

Increase the hours worked (o vertime, increase working hours of part time 
employed, focus on staff retention in bottleneck jobs, etc.)  

8%  

Reorganisation of work  8%  

Providing additional training and development to existing staff  31%  

Recruitment activities aimed at related occupation s 22%  

Campaigns and marketing  29%  

Additional recruitment activities in other EU countries  6%  

Other  16%  
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Other activities aiming to increase the labour supply have been directed primarily at 

students, with mentoring programmes (in Germany) and different  types of initiatives 

to attract more students to science and technology educations.  

At a more overall level, several countries have increased the number of places in 

science and technology education, coupled with campaigns to increase interest in 

science  and engineering professions (often targeting in particular girls/women, who 

are clearly underrepresented in the professions). So far the results of such efforts 

remain to be seen, especially as it often includes primary schools and young children.  

Conclud ing remarks  

The labour shortages in science and technology professionals are mainly due  to a lack 

of technical skills. While there is a general lack, specific bottlenecks in different 

countries are mainly related to specialisations within the occupational group. In the 

manufacturing sector, mechanical and electronics engineers are particularly in high 

demand. Within the professional, scientific and technical activities, a rchitectural and 

engineering activities  are highly demanded ; difficulties in recruiting  employees  are 

experienced also with regard to technical testing and analysis . The construction sector 

is mainly looking for civil engineers, while electrical engineers are looked for in the 

electricity, gas, steam and air conditioning sector. In many coun tries schemes are in 

place to increase interest among young people to invest in a science and technology 

education, including sc hemes directly targeting women.  
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Bottlenecks in ISCO Occupational Group 25 -  Information and 

communications technology profess ionals  

Bottlenecks have been identified in 20 of the study countries in the occupational group 

of information and communications technology professionals. Most of the bottlenecks  

are related to the minor group 251 ï Software and applications developers and  

analysts ( 38 of the 48 bottlenecks are identified here). In particular software  

developers and systems analysts are in high demand  as evident from Table 13 . 

 

The study countries have identified bottlenecks on different levels, and there are 

several countries  where bottlenecks in this field have only been defined on three -  or 

two -digit level.  This means that these countries may be experiencing more 

pronounced bottlenecks than what is obvious from the data, as there may be several 

occupations within a sub -major category, where employers are experiencing 

difficulties to recruit people.   

 

Table 17  Information and communications technology professionals  
Count of 
bottlenecks  

ISCO  Description  ISCO 3 -  or 4 -digit lev el 33  Number of 
countries  

48 25  Information and 

communications 

technology 

professionals  

2512 Software developers (9)  

2511 Systems analysts (7)  
251 Software and applications 
developers and analysts (6)  
2521 Database designers and 
administrators ( 6)  
2513 Web and multimedia 
developers (4)  

2519 Software and applications 
developers and analysts not 
elsewhere classified (4)  
2514 Applications programmers ( 3)  

2522 Systems administrators (3)  
2523 Computer network 
professionals (3)  

252 Database and network 
professiona ls (2)  
25 Unspecified ( 1)  

 

20  

 

In 2011 -2012, on average 3 ,1 milli on people worked in professions  related to 

information and communications technology in the EU , which corresponds to 1,5% of 

all the employment in the European Union . 34 The study has identifi ed that bottlenecks 

occur in 5,6% of the labour market for the occupational group. The share is calculated 

by adding the number of employed in the countries where bottlenecks have been 

identified, and divided by the total at EU level. 35 

 

In order to underst and better, which  specific occupations within this occupational 

group are in particular demand at overall EU level, it is relevant to look at the ranking 

of the occupations at ISCO 3 -  and 4 -digit level, i.e. how high on the list of all the 

bottlenecks the bottlenecks within the occupational group information and 

communications technology professionals  are. At ISCO 3 -digit level, group 251 

Software and applications developers and analysts is on the top of ranking, i.e. the 

most important group of bottlenecks  in the EU on this level. At ISCO 4 -digit level the  

                                           
33 The number in parentheses specifies the number of bottlenecks identified within 

these specific occupations in total.  
34 Average 2011/2012, own calculation based on LFS data.  
35 Own calculation based on LFS data.  
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specific group 2512 Software developers  ranks 8 th  and 2511 Systems analysts  15 th , 

showing that the bottlenecks within this area are important in the EU -wide context.  

The differences in ranking are related  to a relatively high number of bottlenecks being 

identified at the 3-digit  level with a ranking, and which means that ranking at 3-digit 

level becomes more prominent for the occupation. The reverse is true for occupations 

which have mainly been identified  at 4-digit level and/or have not been ranked.  

Countries with bottlenecks in occupation  

Information and communications technology professionals are in high demand in  most 

of the European countries.  The figure below shows the ranking of bottlenecks in the 

study countries, i.e. how high on the list information and communications technology 

professionals rank  in the study countries. As a country can have several specific 

occupations listed on different ranks, only the highest ranked specific occupation has 

bee n taken into account when elaborating the figure.  

 

Figure 13  Ranking of  bottlenecks in information and communications 

technology professionalsô occupations  

 

 
 

The bottlenecks within this occupational gr oup are ranked at top -5 in Belgium, 

Denmark, Italy, Latvia and Sweden.  The above figure shows also that there is a high 

number of countries where bottlenecks have been identified within this occupational 

category, but where a ranking of those bottlenecks h as not been possible.  

 

This is for example the case in three study countries, which have identified numerous 

bottlenecks within this occupational group: Ireland, Spain and Greece. As can be seen 


















































































































