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Will labour shortages and skills mismatches throw sand



in the gears of the green transition in Belgium?

Mikkel Barslund, Wouter Gelade and Geoffrey Minne

Abstract

A significant reallocation of labour towards “green” jobs will be crucial for the transition to a decarbonised economy.
Skills mismatches challenge the feasibility of this reallocation, particularly with many developed countries also facing
substantial labour shortages. This paper analyses the factors that facilitate transitions into green shortage jobs in
Belgium, with a particular emphasis on skills and the skill distance between workers’ profiles and the skills required for
these jobs. Our data combines longitudinal data of the labour force surveys, international classifications for green jobs,
and regional classifications for shortage jobs. Half of green employment is in shortage occupations, underlining that this
category may be pivotal both for economic development and for the achievement of climate objectives. Technical skills
emerge as key across all education levels. Furthermore, we find that skills mismatches with respect to green shortage
jobs are large, but the observed transitions to these jobs tend to involve less skill disruption than the green transition
might require. Transitions from inactivity or unemployment to a green shortage job present even greater challenges and
necessitate upskilling. Green shortage jobs are shown to differ significantly from other categories in terms of income,
required skills, sector of activity, and training needs. Promoting labour mobility and vocational or on-the-job training is
expected to yield substantial economic benefits in both the short and long term.
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Introduction

The green ftransition is underpinned by a global political commitment to mitigate the environmental externalities of
economic activities, which is expected to spur a rapidly growing demand for green skills. This demand is particularly
pronounced in Europe, driven by initiatives such as the European Green Deal (EGD) which aim to make the EU
climate-neutral by 2050. The European Centre for the Development of Vocational Training (Cedefop 2021) projects that
by 2030, employment growth in the EU will be approximately 1.2% higher — translating to about 2.5 million additional
jobs — compared to a scenario in which EGD emission targets are not met. While the associated net job creation
remains limited, achieving a clean energy transition will, above all, require substantial qualitative changes in the labour
market, including in terms of the skills required and the restructuring of existing roles. However, reallocating labour
towards green jobs can be costly, due to factors such as institutional barriers, skills mismatches, and the time required
for workers to acquire new competences.



Many advanced economies, including Belgium, are currently experiencing significant occupational labour and skills
shortages. According to the European Investment Bank (EIB, 2024), seven out of ten Belgian companies identify the
scarcity of skilled workers as a long-term impediment to investment. This challenge extends beyond the immediate
needs of green jobs; the global demand for green skills is expected increasingly to surpass the available supply of
appropriately skilled workers. The green transition is closely tied to these labour shortages, as ongoing technological
advances and regulatory shifts necessitate the development of new skills and the reconfiguring of existing tasks within
the workforce (Dierdorff et al., 2009; Dierdorff et al., 2011; Vona et al., 2015). Without timely and effective adjustments
in the labour market, the transition to a decarbonised economy may be significantly hindered.

This paper addresses two critical questions: what are the characteristics of the individuals transitioning into green jobs,
and how do occupational shortages impact this process? Skills are central to this discussion, particularly given the role
of innovation and the implementation of new technologies in sectors such as renewable energy and energy-efficient
construction. As Cedefop (2023) aptly notes, “[tlhe green transition calls for an inclusive skilling revolution involving all
workers [...]". Our study seeks to identify the key factors that facilitate or hinder transitions into green jobs, with a
particular emphasis on skills acquisition and the alignment between workers’ skills and the requirements of green jobs.
In this context, occupational shortages are likely to constrain further job-to-job transitions into green jobs, potentially
exacerbating existing labour market mismatches.

To investigate these issues from an empirical standpoint, we utilise longitudinal data from the Belgian Labour Force
Survey (LFS), which we supplement with the classifications of green jobs from O*NET and regional lists of occupations
facing recruitment challenges, referred to as “critical functions”. The datasets are merged using four-digit ISCO
occupation codes, allowing for the detailed categorisation of occupations. Green jobs are identified through a
task-based approach. Belgian regional public employment services (Actiris, Forem, and VDAB) identify shortage
occupations through a three-step procedure that involves data analysis and both internal and external expert
judgement. This methodological framework enables us to trace labour transitions into and out of green and non-green
jobs, as well as shortage and non-shortage jobs, over the 2017-2023 period. The explanatory factors and control
variables in our analysis are drawn from O*NET classifications and LFS data, including demographic characteristics,
educational attainment, job-related skills, and sectors of employment.

This paper highlights the distinct nature of green shortage jobs compared with other occupations. Approximately one
third of Belgian workers are employed in roles involving at least one green task, with about half of these jobs also
experiencing labour shortages. Green shortage jobs are predominantly occupied by men (around 80%), and
educational attainment varies significantly between green shortage and non-shortage jobs. Over half of the workers in
green shortage jobs have a medium level of educational attainment (ISCED 3-4), while only 31% have a high level,
compared to 61% in green non shortage jobs and the sample average of 50%. Additionally, irrespective of whether they
are in shortage, green jobs generally offer higher wages, with a wage premium of approximately 10%, which is even
more pronounced for individuals with lower educational attainment.

As anticipated, most workers remain within their existing occupational categories, with only 1.6% transitioning from non
green and/or non-shortage jobs to green shortage jobs. These transitions are predominantly undertaken by younger, by
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male, and by workers based in Flanders or Wallonia. Transitions into green shortage jobs are relatively
compartmentalised by sector: they are less common among workers initially active in non-market services but more
frequent among those initially employed in the construction and industrial sectors.

Technical skills are essential for such transitions across all worker groups, while resource management skills are
particularly critical for highly educated individuals making the shift into green shortage occupations. The inactive and
unemployed constitute a large reservoir of people who could potentially take up green shortage jobs, and indeed
represent almost half of those who start such jobs. However, many of them also lack the necessary technical skills, and
their skill profiles are, in general, not sufficiently aligned with the requirements of green shortage jobs.

Job-to-job transitions into green shortage jobs are expected to be more disruptive, involving significant changes in
skills, tasks, or sectors. More specifically, the mismatch between the skills possessed by workers and those required for
their closest green shortage jobs is larger than the mismatch with respect to non-green or non-shortage jobs. However,
when analysing the transitions that took place between 2017 and 2023, it becomes evident that current transitions to
green shortage jobs are characterised by a narrower skill distance than transitions to other job categories. This
suggests a bias in the decisions to transition to a green shortage job. In addition to the lower number of transitions into



green shortage jobs, there is thus also a qualitative issue, as there appears to be an underrepresentation of transitions
to jobs demanding a greater disruption of skills.

Our paper explores the factors affecting labour mobility into occupations central to the green transition in Belgium,
bridging the literature on green jobs and that on shortage jobs. Extensive research has focused on the static estimation
of green job numbers (Vona et al., 2018; Bowen et al., 2018; Bowen and Hancke, 2019; Valero et al., 2021; OECD,
2023), and highlighted the prevalence of technical and manual jobs but also highly educated workers. Our study deals
with the dynamic analysis and emphasises the transitions of individuals into these jobs. This approach aligns with
research on occupational mobility (Bachmann et al., 2019) and several recent studies on transitions to green jobs
(EBRD, 2023; Apostel et al., forthcoming; Causa et al., 2024, Curtis et al., 2024). Our paper also introduces
occupational shortages as a categorical variable, adding to the literature on labour and skills shortages and their
economic impacts (e.g. Le Barbanchon et al., 2023 ; Frohm, 2021; European Labour Authorities, 2024; Groiss and
Sondermann, 2024). Most papers highlight the significant effect of labour shortages on wages and employment
dynamics. Although the environmental sector’s demand for skilled labour is well acknowledged, empirical studies linking
labour shortages to green jobs are limited (Horbach, 2014; Sato et al., 2023). Belgium is particularly relevant due to its
significant structural labour shortages and the EU’s climate targets driving stronger measures to reduce emissions (EIB,
2024). Moreover, the Belgian labour market is more static than most European labour markets, with less frequent job
transitions, both from inactivity or unemployment to employment, and from job to job. (Adalet McGowan et al., 2020).

As public authorities increasingly prioritise decarbonisation, the demand for green jobs is expected to grow significantly.
However, there is a risk that the labour supply may not keep pace with this rising demand. For example, the
widespread deployment of heat pumps and solar panels will necessitate a greater number of skilled installers,
plumbers, and electricians. Recent survey data indicates that the shortage of skilled workers is already a significant
barrier to private investment in green technologies across the EU (EIB, 2023), underscoring the urgent need to address
both green job transitions and occupational shortages.

In Belgium, the slow pace of transitions into green shortage jobs can be attributed to both limited occupational mobility
and a deficiency in critical technical and resource management skills. Addressing these challenges requires a
concerted policy effort to promote job-to-job transitions, facilitate skills acquisition, and adapt the training infrastructure
to the higher demand for technical skills, ensuring that the workforce is adequately prepared to meet the demands of
the green transition.

The paper is structured as follows: in Section 1, we describe the dataset, and the way occupations and skills are
classified. Section 2 provides descriptive statistics. Sections 3 presents the results related to occupational mobility and
to mobility from inactivity or unemployment. Section 4 sets out our findings and Section 5 presents our conclusions.

2
1. Data, definitions and classifications

Our empirical analysis draws on survey data and on the Belgian LFS in particular. The latter is a quarterly household
survey conducted among individuals aged 15 and older residing in Belgium and is carried out by the Belgian Statistical
Office (Statbel). It contains information about individuals’ characteristics and sheds light on the labour market status of
the respondents and on the types of occupation of workers, but also provides data on job characteristics, wages, and
employment conditions.

To address the question of the transition to green jobs, we need survey data from the same respondents over
consecutive periods. Since 2017, the Belgian LFS includes a rotating panel, in which individuals participate four times.
More precisely, individuals take part in the survey for two consecutive quarters (measurements 1 and 2). Thereafter,
they do not participate for two consecutive quarters. They then participate in the survey for another two consecutive
quarters (measurements 3 and 4). We will focus on yearly transitions by comparing people’s labour market situation at
measurements 1 and 2 with that at measurements 3 and 4, respectively. Our analyses focus on data from 2017-2023,
which bring together around 150 000 observations on workers and 88 000 observations on inactive or unemployed
people. To ensure representativeness, we weight our data for all analyses using the weighting factors provided by
Statbel.



The matching of Belgian LFS observations to the classifications of shortage occupations, of green jobs and of skills
takes place at the level of the self-declared four-digit level of the International Standard Classification of Occupations
(ISCO). This is a four-level hierarchically structured classification which contains 436 occupations, 3 of which concern
the army and are not used in our study. In contrast to our approach, most empirical analyses have used the LFS data
with a less detailed occupation classification — i.e. the three-digit occupation codes containing 130 categories of
occupations. Such an aggregated approach risks ignoring differences in the status of green/non-green and
shortage/non-shortage occupations at four-digit level. To illustrate, consider the three-digit category “313 - Process
control technicians” (Table 1), which consists of a variety of occupations spanning these dimensions: for example, the
category “3132 - Incinerator and water treatment plant operators” is classified as a green occupation, while the
category “3135 — Metal production process controllers” is not. In turn, this latter category is in shortage, whereas
another non-green occupation, “3134 - Petroleum and natural gas refining plant operators”, is not. A sufficiently detailed
classification structure is key to our empirical approach, as this allows us to distinguish both green jobs and jobs in
shortage.

Table 1. Examples of classification of green/non-green and shortage/non-shortage occupations within a three-digit
ISCO structure

ISCO code Occupation label Green job Shortage job (in
atleast one region)

313 Process control technicians

3131 Power production plant operators Y Y

3132 Incinerator and water treatment plant operators Y N

3133 Chemical processing plant controllers Y N

3134 Petroleum and natural gas refining plant operators N N

3135 Metal production process controllers N Y

3139 Process control technicians not classified N Y

elsewhere

Source: ISCO, O*NET, and the regional lists of shortage occupations

1.1.1. Green jobs

Green jobs are intrinsically connected to activities or tasks aimed at mitigating the impact of humans on the climate.
This encompasses economic activities aimed at reducing fossil fuel consumption, lowering pollution and greenhouse
gas
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emissions, enhancing energy efficiency, recycling materials, and developing and adopting renewable energy sources
(Dierdoff et al., 2009)." In our methodology, we identify green jobs at the four-digit level of the ISCO by using the
Occupational Information Network (O*NET) classification of green occupations from the US Standard Occupational
Classification (SOC) system. This process is combined with a crosswalk between the ISCO classification system and
the more granular eight-digit SOC classification. Our approach builds upon the methodology in Consoli et al. (2016).
However, instead of categorising green jobs into three distinct groups — namely, “Green New and Emerging”, “Green
Enhanced Skills”, and “Green Increased Demand” — we consolidate these into a single group of green jobs to maintain
focus on the issue of labour shortages. A rise in demand for green jobs is anticipated, driven by the ongoing green
transition.

The initial classification of green jobs is anchored in the detailed US SOC codes and follows the O*NET’s Green
Economy programme. As part of the Green Economy programme, the 905 occupations at the SOC eight-digit level
have been assessed via a combination of surveys, case studies and expert judgement to determine the extent to which



green activities and new green technologies increase demand for each occupation (Dierdoff et al., 2009; Consoli et al.,
2016).

To accurately map SOC-based green occupations to ISCO four-digit codes, we first aggregate the classifications from
the eight-digit SOC level down to the six-digit SOC level, applying a simple averaging method.? Following this
aggregation, we establish a link between the SOC codes and the corresponding ISCO four-digit codes. This linkage is
facilitated using a conversion table provided by the Bureau of Labor Statistics, which was developed under the
auspices of the Standard Occupational Classification Policy Committee (SOCPC) (Bureau of Labor Statistics, 2015).

Given that a single ISCO four-digit code can correspond to multiple six-digit SOC codes, we further aggregate the data
to the ISCO four-digit level, again employing an averaging technique. This process allows us to calculate a “greenness”
share for each occupation at the ISCO four-digit level, reflecting the proportion of green SOC occupations within each
ISCO occupational category. Finally, to simplify our analysis, we introduce a binary classification of ISCO occupations
into green or non-green categories. In our main analysis, an occupation is classified as green if the greenness
percentage, calculated based on the SOC averages, is greater than zero. This implies that our measure (at the ISCO
level) constitutes a “broad view” of green occupations. In the annex, we provide the results from a more restricted
definition to test the robustness of our findings, and illustrate specifically (see Figures A.1-3 and Table A.3) that binary
classifications based on “greenness” percentages of 10%, 25% and 50% do not qualitatively change our findings.®

1.1.2. Occupational shortages

An occupational shortage can be defined as “a sustained market disequilibrium between supply and demand in which
the quantity of workers demanded exceeds the supply available and willing to work at a particular wage and working
conditions, at a particular place and point in time” (Barnow, Trutko and Piatak, 2013). Most studies focusing on labour
shortages and labour market tensions rely on longitudinal data on the volume of job vacancies or on a ratio between
the labour reserve and vacancies in order to identify the occupations for which companies are confronting greater
recruitment difficulties. Even where that data provides a broad picture of changes in demand and supply for a particular
occupation, it may provide a limited view of the potential reasons behind the shortages facing employers. Qualitative
shortages are largely overlooked, and labour mismatches can complicate empirical analysis, because the jobseekers
available may not meet the required standard in terms of work experience or skills.

Our indicator of labour shortage relies on the lists of critical occupations that the three Belgian regions establish on a
yearly basis (Actiris, Forem and VDAB)* and takes stock of the local and bottom-up expertise of the regional public
employment services. An occupation is considered critical when filling job vacancies is less easy, and the recruitment
process is deemed

L See Apostel and Barslund (2024) for an overview of the measurement of green jobs.

2The averaging method implicitly assumes an equal distribution of (more detailed) sub-codes (and workers) within each more aggregated six-digit SOC code and each ISCO four
digit code. For example, the broad occupation category “Electronics engineering technicians” (2010 SOC code 17-3023, equal to the ISCO four-digit code 3114) consists of three
specific occupations: Electrical and Electronic Engineering Technicians (17-3023.00), Electronics Engineering Technicians (17-3023.01), and Electrical Engineering Technicians
(17-3023.03). Since two out of these specific occupations are green (17-3023.01 and 17-3023.03) and one is non-green (17-3023.00), our estimate of green employment in this
broad occupation is two-thirds of the total employment in “Electronics engineering technicians” (17-3023). This averaging approach is frequently used in the literature see e.g.
Bowen et al. (2018), Vona et al. (2018), and Apostel et al. (2024) for instances of this approach being applied to Belgium.

3 A higher greenness threshold lowers the share of people employed in green occupations (around 18% of green jobs with a 50% greenness cutoff) but the relative distributions
across regions and shortage/non-shortages stay mostly unchanged.

4 The German-speaking community also establishes its own list, but we do not take this list into account due to the limited size of the labour force in this area and to the weight of
commuter workers within the proximity of the German, the Dutch and Luxemburgish borders.
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to be taking too long. Difficulties in recruiting can have very diverse causes and can be quantitative and/or qualitative
and related to conjunctural and/or structural factors. Public employment services have a legal duty to establish these
lists, based upon which an inventory of training courses and educational pathways is drawn up. Unemployed
jobseekers are authorised, under certain conditions, to follow a training course targeted at one of these professions,
while retaining part of their unemployment benefit. To establish these lists, each region is allowed to follow its own
methodology, however, in practice, there is a clear overlap between the methodologies used. The three lists result from
a comparable three step procedure:

- Statistical analysis of the number of jobseekers and the number of job vacancies. The employment
services receive, on the one hand, notification of vacancies from recruiters and on the other, applications from
jobseekers to claim social security (e.g. unemployment benefits, childcare benefits) and to receive support
with job-seeking or training. These inputs are classified according to occupation to derive a ratio between the



labour reserve and the number of vacancies — also named the tension index — which can be used as an
indicator of labour shortage. Occupations for which the tension index is less than 1.5 are considered as being
in shortage. Nevertheless, for many occupations, hard data is incomplete and survey data is used in lieu. For
instance, in Wallonia, the satisfaction rate with respect to a recruitment process is used and compared to the
median for the whole set of occupations.

- Internal expert judgement. The members of their own staff with responsibility for analysing employers, sectors
of activity, and training, give then their opinion on the origin of any difficulties identified. These staff members
handle the job vacancies that are submitted to the employment services and maintain regular contact with
employers, enabling them to identify and clarify the causes of any tensions identified.

- External expert judgment. Finally, the public employment services submit their lists to representatives of
sectoral training funds or of employers’ federations, whose knowledge and experience enable them to
complete, qualify or enrich the results and also add in specific occupations to their lists.

The regional lists of critical occupations do not use the same occupational classifications. For our study, the lists
established in 2024, based on data from 2023, were converted into ISCO classifications by the regional services so that
they could be merged with the LFS data. The occupational classifications used at the regional level are more detailed
than the ISCO four-digit classifications. The conversion to ISCO classification leads to a reduction in the number of
distinct occupations, thereby decreasing the overall number of occupations identified as being in shortage. Just as for
green jobs, we use an inclusive approach to classify shortage occupations: an ISCO code is classified in shortage in a
particular region if at least one of its sub-components is listed as a critical function in the regional shortage lists.
Following the ISCO classification, 149 occupations are affected by shortages in Flanders, 105 in Wallonia and 73 in
Brussels.® The urban nature of the Brussels region makes it a special case, and the occupations in shortage are more
concentrated in services and office activities. The lists differ between regions, but some occupations, such as those
related to construction, healthcare, education, or catering are common to all three lists.

The reasons behind occupational shortages are multi-faceted, can be mutually reinforcing and are often difficult to
identify. Shortages can be related to, among other things, difficult working conditions, stringent requirements
concerning education and experience, low remuneration, skills mismatches and education, and analyses of the labour
market at the regional level in Belgium show that we cannot reduce the labour shortage issue to a single explanatory
factor (High Council for Employment, 2024).% The underlying reasons for the various occupational shortages are not the
focus of our study; we concentrate simply on whether difficulties are encountered in filling shortages. Our indicator of
occupational shortage is a binary variable, and could be considered as being broad given that an occupation is deemed
to be affected by a shortage if at least one of its sub-categories appears in the list of critical functions.

Over the last decade, labour market tensions have increased in Europe and more importantly in Belgium, which
ultimately hinder business production and job creation. Many sectors experienced significant labour shortages in the
aftermath of the COVID-19 crisis as the economic recovery was associated with a rapid and temporary expansion of
aggregate demand

5 Within their own classifications, the number of critical occupations or jobs in short supply is 162 in Wallonia, 241 in Flanders and 102 in Brussels. However, these lists are more
detailed than the ISCO four-digit codes, resulting in many occupations sharing the same ISCO code.

6 Our data tends to confirm the large diversity of underlying factors and, for instance, that the share of occupations in shortage in the tail of the distributions regarding wage level,
working conditions or requirements, are relatively similar.
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(Coppens et al., 2021; Causa et al., 2022). That said, most shortages are of a structural nature and the regional lists of
critical occupations include many occupations that feature repeatedly year after year. The European Labour Authority
(2024) found that Belgium ranks among the top three European countries with the highest number of shortage
occupations, confirming significant labour shortages in the country. As the High Council for Employment (2024) noted,
Belgian occupational shortages are caused by various factors: insufficient worker qualifications, difficult working
conditions, unattractive salaries, an ageing population, or the impact of digitisation. The decarbonisation of the
economy is a factor that can lead to occupational shortages as it requires new skills and increases aggregate demand
for certain economic activities.

2. Descriptive statistics



2.1.1. Green jobs and occupational shortages

Using our definitions of green jobs and jobs in shortage, we can allocate each individual in the Belgian LFS with an
ISCO four-digit occupation code (i.e. people currently employed, and people not currently employed but for whom there
is information on past employment) to one of four occupational categories: green shortage, green non-shortage,
non-green shortage and non-green non-shortage. In Belgium, 52.5% of workers are employed in occupations that are
designated as shortage occupations, and some 34% of all workers in Belgium are in occupations which have green
elements (Figure 1). The share of people in green occupations varies regionally, with 37% of jobs in Brussels involving
green elements, 35% in Flanders and 32% in Wallonia.

Slightly more than half of all green employment is in shortage occupations (17.5% of total employment). The share of
green occupations in shortage is slightly lower than for non-green jobs, where 53% of employment is in shortage jobs.”

Figure 1: Share of employment by occupational category, and by region (2023)
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Brussels Flanders Wallonia Belgium Green shortage Green non-shortage Non-green shortage

Non-green non-shortage Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS

(2023).

7 Whether a green occupation is designated as being in shortage or not is unrelated to its greenness share. Occupations with a low greenness share or high greenness share are
equally likely to be in shortage.

2.1.2. Demographic dimensions



Table 2 provides a detailed comparison of the demographic breakdown of green and non-green jobs, further
segmented by whether these jobs are in shortage or not. A substantially higher proportion of those employed in green
jobs are male, particularly in shortage occupations, where 87% of workers are male compared to 70% in green
non-shortage jobs and about 40% in non-green jobs.

Age distribution is relatively consistent across all categories, with workers of prime working age (30-59) making up the
majority. However, there is a slight overrepresentation of workers under 30 in non-green shortage jobs.

There is a significant difference in educational attainment between workers in green shortage occupations and in non
shortage occupations. More than half of the workers in green shortage jobs have a medium level of educational
attainment (ISCED 3-4), contrasting with only 30% in green non-shortage jobs. In green non-shortage occupations, a
majority hold higher education qualifications (ISCED 5+).

Table 2 also highlights that green jobs, particularly those in shortage, are predominantly full-time positions. Workers in
these roles tend to have spent a slightly shorter length of time with their current employers than those in non-green
jobs. Additionally, the share of workers with permanent contracts is higher in green shortage jobs (84%) than in green
non shortage jobs (72%), indicating greater job stability in the former category.

The regional distribution of employment shows a higher concentration of green jobs in Flanders, while Brussels has a
relatively lower share of green jobs in shortage, reflecting regional differences in employment patterns.

Table 2: Demographic breakdown of green/non-green and shortage/non-shortage
occupations (2023)

(1) (2) (3) (4) (5)
Full sample Green shortage Non-green shortage
Green non shortage Non-green non shortage
Male 0.53 0.87 0.70 0.37 0.43 Age in years 41.41 41.76 42.16 40.99 41.29 Age <29 0.190.18 0.16 0.21 0.19

Age 30-59 0.52 0.51 0.54 0.51 0.52 Age 50+ 0.29 0.31 0.30 0.28 0.28 ISCED 0-2 0.12 0.17 0.09 0.13 0.09
ISCED 3-4 0.38 0.52 0.30 0.39 0.35 ISCED 5+ 0.50 0.31 0.61 0.48 0.56 Working full-time 0.77 0.92 0.89 0.65
0.76

Years with current employer 10.59 10.57 10.52 10.45 10.81

Born in BE 0.79 0.79 0.74 0.78 0.83 Brussels 0.10 0.06 0.16 0.07 0.12 Flanders 0.60 0.66 0.57 0.66 0.53
Wallonia 0.30 0.28 0.27 0.27 0.35 Permanent contract 0.78 0.84 0.72 0.79 0.77
Received formal training 0.04 0.02 0.03 0.05 0.05

Observations 16 989 2 883 2 819 5 876 5 411 Source: Authors’ own calculations based on the list of shortage occupations,
O*NET classifications and LFS (2023). Note: 2023 data, shares unless mentioned otherwise
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2.1.3. Wages and the earnings premium for green jobs

Wages tend to be higher for green jobs compared to non-green jobs, particularly for non-shortage occupations. For
instance, the average gross monthly wage for workers in green non-shortage jobs is €4 010, which is significantly
higher than the €3 649 earned by workers in non-green non-shortage jobs. Higher levels of educational attainment
correspond to higher wages across all occupation categories (green/non-green, shortage/non-shortage). Workers with
a high level of educational attainment (ISCED 5+) earn the most, with those in green non-shortage jobs receiving the
highest average gross monthly wage of €4 620 per month. In contrast, those with a low level of educational attainment
(ISCED 0-2) in non green shortage jobs earn the least, with an average monthly wage of €2 425.

Green jobs in shortage, while offering a small wage premium compared to their average non-green counterparts, offer
slightly lower wages than green non-shortage jobs to workers with medium and high levels of educational attainment.
For example, workers with a medium level of educational attainment (ISCED 3-4) in green shortage jobs earn €3 213



per month, whereas those in green non-shortage jobs earn €3 233. However, workers with a low level of educational
attainment earn the most in green shortages jobs (€2 903). Non-green shortage jobs offer the lowest wages of all to
those with low and medium levels of educational attainment. This is particularly evident for workers with a low level of
educational attainment, where the wage for non-green shortage jobs (€2 425) is significantly lower than for other
categories. These numbers are consistent with findings for green and non-green jobs in Apostel et al. (2024).

Figure 2 further explores earnings in each of the four categories. It presents the regression coefficients for earnings
using green shortage occupations as the baseline category. The analysis controls for several factors, including age,
region of residence, length of time with current employer, gender, and other relevant variables. The figure is divided into
four graphs: the full sample, low educational attainment (ISCED 0-2), medium educational attainment (ISCED 3-4), and
high educational attainment (ISCED 5+). In all four graphs there is an earnings premium for green jobs relative to
non-green jobs, though this is not always statistically significant.

8 Monthly gross wages (in full-time equivalents in cases of part-time work). Detailed numbers are available in Table A.1. in Annex 2.
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Figure 2: Earnings premium for (non-)green (non-)shortage occupations
Full sample Low educational attainment (ISCED 0-2)
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Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2023).

Note: The figure shows coefficient estimates and 95% confidence intervals from a regression of the logarithm of gross monthly wages on dummy variables of
job categories green shortage (baseline), green non-shortage, non-green shortage, and non-green non-shortages. Additional controls include age (one year
dummy variables), three education categories (where applicable), tenure with current employer and tenure squared, regional dummies, fulltime (vs. part
time) dummy, permanent contract (vs. temporary contract) dummy, and an indicator for being born in Belgium.

2.1.4. Occupation-specific skills

Skills in our analysis are defined at the occupational level and are based on O*NET data. In the O*NET classification,
skills are defined as developed capacities that either facilitate learning and the rapid acquisition of knowledge or
enhance the performance of tasks across various jobs. It includes seven broad skill categories: content, process,
social, complex problem-solving, technical, systems, and resource management skills. Each category comprises
several dimensions and in total there are 35 sub-categories of skills; technical skills, for example, include installation,
equipment maintenance, repair, and quality control analysis, among others.®

Concretely, we use the importance score assigned to each skill category at the occupational level. These scores
represent an average across the sub-categories and the ratings range from “Not Important” (1) to “Extremely Important”
(5). To integrate these indicators into the LFS data, we apply the same methodology used for the classification of green
jobs, associating the skill importance scores to each respondent via their self-declared four-digit ISCO code.

Descriptive statistics reveal that green shortage jobs exhibit significantly higher importance scores for technical skills,
but lower scores for content, process, and social skills compared to other job categories. However, caution is needed
when interpreting these average scores, as educational attainment influences both job categories and skill sets. For
example, a large share of green shortage jobs are held by individuals with low or medium levels of education, whereas
highly educated individuals are overrepresented in green non-shortage jobs.

i The different sub-categories are further explained in Annex 1.
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Figure 3: Average importance score for each skill category for (non) green jobs (not) in
shortage (1 = Not important, 5 = Extremely important)
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2.1.5. Occupational transitions

The sustainability of the green transition crucially depends on workers transitioning to green shortage jobs. There will
be an increasing demand for green jobs as the transition picks up speed, and those green jobs that are already in
shortage pose the greatest risk of slowing it down due to a lack of workers. To analyse job-to-job transitions, we rely on
the occupational ISCO code declared by each respondent in the initial quarter and compare it to the ISCO code
declared by the same respondent one year later. This approach focuses on changes in occupation, irrespective of
whether they occur within the same company or sector. Modifications of the tasks linked to an occupation do not
represent a change in occupation. For instance, if a building architect alters his or her specialisation from industrial to
residential projects, this would not be classified as a change in occupation. Table 3 shows the share of workers
transitioning between these different categories over a period of one year. Most remain within the same occupation:
88% of workers retain the same ISCO code over the one-year period. Even more, 94%, remain within the same job
category.

Overall, transitions to green shortage jobs are less common than transitions to green non-shortage jobs, even though
there are a similar number of such jobs. Workers with a non-green shortage or non-shortage job have a 1.2% and 2.1%
probability, respectively, to transition to a green non-shortage job, but only a 0.9% and 1.3% probability, respectively, to
move to a green shortage job.

Workers already holding a green job are most likely to transition to a green shortage job. Those with a green
non-shortage job have a 2.6% probability of making this transition, more than double the probability for people in
non-green jobs.

10
Table 3: Yearly transitions between occupational categories

All workers (140 580 observations)

Type of job one year later
Green shortage Green non shortage



Non-green Non-green Total

shortage non-shortage
Green non-shortage 2.6% 92.0%
Type of 1.8% 3.5% 100% Non-green
e shortage 0.9% 1.2% 95.1% 2.8%
referenc 100% Non-green non-shortage
job in 1.3% 2.1% 2.9% 93.7% 100%
quarterGreen shortage 93.7% 2.5%
1.7% 2.1% 100% Only workers who change .
profession (12 940 observations)  1YPe of job one year later
Green shortage Non-green
shortage Non-green non-shortage
Green non shortage Total
25.9% 16.1% 21.3% 100% shortage 10.5% 14.1% 44.4%
Type of 31.0% 100% Non-green
referenc® non-shortage 12.0% 19.6% 28.3%
job i 40.1% 100%

quarterGreen shortage 36.7% Green non-shortage 22.5% 30.6%
17.9% 29.0% 100% Non-green

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023).

This pattern holds more generally as people in non-green jobs are more likely to stay in non-green jobs, and people in
green jobs are more likely to remain in green jobs, though to a slightly lesser extent. This tendency becomes even
more pronounced when examining individuals who change occupations, specifically those transitioning to a job with a
different ISCO code, as shown in the lower table in Table 3. Among those who change occupation, only about 3 out of
10 workers with a non-green job switch to a green job, and within those transitions, shortage jobs are
underrepresented. Moreover, green-to-green transitions are more likely across a wide variety of demographic groups.
When disaggregating these results by gender, education level, region, or age, in each case people in non-green jobs
are only about half as likely to move to a green shortage job than people in green non-shortage jobs.

Green-to-green transitions can help to achieve a low-emission economy, since switching to a green shortage
occupation can relieve immediate constraints linked to shortages. Since demand is expected to increase for many
green jobs, notably under the impetus of the European Green Deal, this however offers only a partial solution. Without
sufficient inflows from workers currently in non-green jobs, the problem of worker shortages is at risk of simply being
displaced rather than solved by green-to-green transitions. It is thus important to understand which factors can help, or
hold back, transitions into green shortage occupations.

3. Green shortage jobs: transitions and skill
distance

3.1. Transitions to green shortage jobs

Various factors influence the likelihood of occupational mobility. To isolate those that significantly influence workers’
decisions, we use a regression framework aimed at identifying what may lead to a greater number of workers to enter
green shortage occupations.
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To do so, we exploit the panel structure of the LFS. Firstly, we focus on individuals who are already employed and

determine whether they changed jobs one year later. We run the following regression:

QOh00909009 09000 9090990099090 90h990099009900900 9000000 =900 +
9909090000090900000 + 0000 + 00



Here, change to green shortage job equals 1 if the person moved to a green shortage job from another type of job. Job
changes only concern occupational mobility. A change of company or sector of activity is not included if the occupation
remained unchanged. The explanatory variables contain the skills required by the initial job and a set of demographic
variables including age, education, gender, region of residence, nationality, and household size. Variables linked to the
professional situation include whether the current contract is permanent and/or full-time, professional status, whether
the worker undertook training in the preceding four weeks, and the sector of occupation as per five broad groups
(primary & utilities, manufacturing, construction, business services, and non-market services). These variables are
measured in the initial quarter and are thus observed prior to a potential transition. Overall, these results should be
taken as associational rather than causal, albeit conditional on a rich set of control variables.

We run the same regression for transitions into other types of jobs (green jobs not in shortage, and non-green jobs in
shortage and not in shortage) with the outcome variable equalling 1 if the worker transitions to the job type. The
population of interest is all workers not already working in this type of job during the initial quarter.’® Few people
transition to a new type of job. For example, 1.6% of those not already in a green shortage job move into such a job.
For this reason, as

recommended by Cameron and Trivedi (2005), we use a complementary log-log regression that accounts for the fact
that there is a large imbalance in the number of 0- and 1-outcomes."

The regression results in Table 4 (and those split by level of education in Table 5) are as expected regarding
demographic characteristics. Consistent with the significant share of low- and medium-skilled green shortage jobs, low-
and medium educated workers are slightly more likely to switch to green shortage jobs, though these differences are
not statistically significant. Low- and medium-skilled jobs are proportionally more common among jobs in shortage,
whether green or non green, which affects the associated transitions positively. Transitions to green non-shortage jobs
are much more likely to involve highly educated workers.

As men are overrepresented in green jobs, they are also more likely to transition to them, whether these jobs are in
shortage or not. Younger workers are not overrepresented in green shortage jobs, but they are more likely to transition
to them, as is the case for other types of job, simply because people are more likely to switch jobs at the beginning of
their careers. This is true across education levels and makes young people, even after having begun their professional
careers, a group with significant potential to fill green shortage jobs. From a regional perspective, the transition into a
green shortage job is more likely in Flanders and is less likely in Wallonia than in Brussels. The fact that industrial
occupations account for a relatively large proportion of the occupations in shortage in non-urban areas, and that both
unemployment and inactivity rates are lower in Flanders are key reasons for this.

Table 4: Probability of transitioning to a (non-)green (non-)shortage job

To a non-green

non-shortage Level of education (omitted To a green shortage job To a non-green shortage job
job cat.: high): To a green non shortage job

- Low 0.002 -0.006 *** 0.016 *** -0.003 (0.002) (0.002) (0.005) (0.003)

- Medium 0.002 -0.008 *** 0.002 0.000 (0.002) (0.002) (0.002) (0.003)

Content skills 0.015 *** 0.006 -0.031 *** 0.009 (0.004) (0.005) (0.007) (0.006)
Process skills -0.008 -0.009 0.021 ** -0.026 *** (0.005) (0.008) (0.009) (0.009)

10 Since the population excludes those already employed in this type of job, the population size of the regressions for the different types of jobs differs (see Table 4).

Probit regressions would produce almost identical results. These results are available upon request.
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Social skills -0.002 -0.004 -0.006 0.010 * (0.003) (0.004) (0.006) (0.005)
Complex problem-solving skills -0.003 0.005 -0.005 -0.008 (0.005) (0.005) (0.006) (0.007)
Technical skills 0.008 *** -0.002 -0.018 *** -0.009 ** (0.002) (0.002) (0.004) (0.003)
Systems skills -0.008 * 0.004 0.009 0.017 ** (0.005) (0.006) (0.007) (0.007)
Resource management skills 0.011 *** 0.009 *** 0.003 0.007 * (0.003) (0.003) (0.004) (0.004)
Age category (omitted cat.: <30Y)
- 30-49Y -0.006 *** -0.007 *** -0.020 *** -0.021 *** (0.002) (0.002) (0.004) (0.003)
- 50-64Y -0.011 *** -0.015 *** -0.029 *** -0.030 *** (0.002) (0.002) (0.004) (0.003)



Male 0.013 *** 0.008 *** -0.009 *** -0.007 *** (0.001) (0.002) (0.002) (0.002)
Household size (omitted cat.: 1)

20.000 0.002 -0.001 -0.001 (0.002) (0.002) (0.003) (0.003)

30.002 -0.002 0.002 -0.003 (0.002) (0.002) (0.003) (0.003)

4+ 0.000 -0.002 0.001 -0.003 (0.002) (0.002) (0.003) (0.003)

Nationality (omitted cat.: BE)

- EU non-BE 0.002 0.002 0.003 -0.001 (0.003) (0.003) (0.004) (0.004)

- Non-EU 0.008 * 0.009 * 0.006 -0.007 (0.005) (0.005) (0.005) (0.004)
Region (omitted cat.: Wallonia)

- Brussels -0.007 *** 0.003 0.007 ** 0.010 ** (0.001) (0.003) (0.003) (0.004)
- Flanders 0.003 ** 0.000 0.012 *** -0.002 (0.001) (0.002) (0.002) (0.002)

Permanent contract -0.006 ** 0.000 -0.010 ** -0.009 ** (0.003) (0.004) (0.004) (0.004)

Working full-time -0.001 0.005 -0.009 ** -0.007 * (0.003) (0.004) (0.004) (0.003)
Professional status (omitted cat.: Employee)

- Civil servant -0.001 -0.002 -0.008 *** 0.004 (0.003) (0.003) (0.003) (0.003)

- Self-employed -0.009 *** -0.005 *** -0.010 *** -0.016 *** (0.001) (0.002) (0.003) (0.002)
- Other 0.006 0.019 0.005 0.018 (0.009) (0.012) (0.010) (0.016)

Training in the past four weeks 0.004 * 0.007 *** 0.018 *** 0.013 *** (0.002) (0.003) (0.003) (0.003)
Initial sector of activity (omitted cat.: non
market services)

- Primary & utilities 0.012 *** 0.019 *** -0.008 0.018 ** (0.004) (0.005) (0.006) (0.008)
- Manufacturing g 54 xx g 021 *** .0.008 ** 0.007 ** (0.003) (0.003) (0.003) (0.004)
- Construction () 34 ** 0,009 *** -0.006 -0.009 *** (0.003) (0.003) (0.004) (0.003)

- BUSINGSS SerVICes 012 *+ 0,014 *** 0.004 0.012 *** 13

Baseline probability of transitioning to this 1.6 %
(0.002) (0.002) (0.003) (0.002) . ngg

2.0 %
Yes
121 00°

job type 3.1 % Yoar dUMMIES v Obs. 99 926

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). Probability of transitioning to a
given job category one year later. The population contains all people aged 18-64 in employment, excluding workers already employed in that job
category. For example, the first column estimates the probability of transitioning to a green shortage job for all people in employment, excluding those
already employed in a green shortage job in the initial quarter considered. Job-related characteristics such as sector, type of contract and skills are
based on the job held before the transition. Average marginal effects based on a complementary log-log regression, with standard errors in bracket.
Sample weights are used, and standard errors are clustered at the individual level *** p<.01, ** p<.05, * p<.1

In Table 5 we have run the regression on transitions to green shortage jobs, while distinguishing observations
according to level of education. Looking at differences in skills from a general standpoint, these, however, seem to have
a smaller effect for the low- and medium-educated.

Technical skills are key to filling green shortage jobs. A one-point increase in technical skills on the five-point Likert
scale is associated with a 0.8 percentage point increase in the probability of switching to a green shortage job, which
represents a 50% increase from the 1.6% base rate. In contrast, for green non-shortage jobs, there is no such effect.
Technical skills are known to be important for green jobs (Vona et al., 2015) and technical and manual occupations are
overrepresented in green jobs (Consoli et al., 2016). The occupations requiring technical skills thus appear to be mostly
concentrated within shortage occupations, potentially causing additional bottlenecks for the green transition.

Repairing, troubleshooting and equipment maintenance appear to be the most important technical skills required to
transition to green shortage jobs.'> Among the latter, low-educated workers with sufficient technical expertise often take
up carpenter, electrician, or logistics-related occupations. For instance, the transitions from being an accounting and
bookkeeping clerk (ISCO 4311) to a carpenter and joiner position (ISCO 7115), or from being a waiter (ISCO 5131) to a
building and related electrician position (ISCO 7411) both involve a large difference in technical skills. In both cases, the
importance scores of the repairing, troubleshooting and equipment maintenance skills categories are upgraded by



between 1.2 and 2.1 on the five-point Likert scale. For high-educated workers, transitions may concern industrial and
production engineers, construction supervisors or jobs in resource management, and the technical skills to be
developed are technology design and operations analysis. For these workers, moves more frequently involve a different
set of skills (i.e. a decreased importance for some skills and an increased importance for others) whereas for
low-educated workers, transitions imply a levelling up in most skill categories. Though not significant for the
medium-educated, technical skills are positively associated with transitions to green shortage jobs at all education
levels.

Resource management skills - defined as the capacities used to allocate resources efficiently - also seem to influence
transitions to green shortage jobs, and mostly so at high skill levels. This is significant and positive for highly educated
workers, insignificant but positive for medium-educated workers, and insignificant and negative for low-educated
workers." Skills such as the management of personnel and material resources are particularly important for jobs
requiring higher qualifications. The green shortage occupations requiring strong resource management skills to which
highly educated individuals commonly transition include roles in generic managerial positions'® (e.g. trade manager or
managing director) or in the construction sector (e.g. building architect, construction manager, or house builder).

Content skills also play a key role in the filling of green shortage jobs. These content skills contain a broad range of
foundational skills for acquiring domain-specific expertise, such as reading comprehension, speaking, mathematics and
science. The point estimate is the biggest for low- and high-educated workers, though it is imprecisely estimated and
insignificant for the low-educated. This implies that high-educated workers in jobs that do not require strong content
skills are less likely to move to green shortage jobs.

Based on a regression (not shown) similar to that in Table 4, containing all 35 sub-categories of skills instead of the seven large categories of skills (see Annex 1 for the full list of
sub-skills).

3 The differences between the effects for low-, medium- and high-educated are not significant.

4 The difference between the effects for high-educated and low-educated is significant, but the difference between high- and medium-educated is not. s Generic managerial

positions are associated with green tasks for two reasons: a large variety of the tasks performed (among other green tasks such as “implementing sustainability programs addressing
issues such as recycling, conservation, or waste management” or “managing the movement of goods into and out of production facilities to ensure [the] sustainability of operations”)
and the aggregation of different sub-categories of management position (e.g. chief sustainability officer or green marketer).

14
Finally, systems skills — defined as the capacities to understand, monitor, and improve socio-technical systems — have
a significant negative marginal effect. These skills, which are crucial for decision-making and systems evaluation, are
more common in management roles such as chief executive or human resource manager and are less relevant to
green jobs.

Having followed a training course in the past four weeks is significantly associated with a transition to all job categories,
though the coefficient is the smallest for transitions to green shortage jobs. The latter effect is mostly driven by the low
educated. We should be careful in interpreting these findings, among other things because of reverse causality.
However, this is compatible with the low-educated requiring more upskilling to take up middle-skilled green shortage
occupations.

Workers’ gross wages (prior to a transition) are not included in the main specification because of missing values.
However, Table A.4 in the Annex 2 shows that they do not have a significant impact on transitions to green shortage
jobs and that including them has little impact on the other coefficients in the regression.

Workers in non-market services are the least likely to transition to green shortage jobs, which is expected given the low
proportion of green jobs within this sector. However, this is also true in the business services sector, and these workers
do have a higher likelihood of making such transitions. Given that the majority of workers are employed in these service
sectors in Belgium, while many green shortage jobs are in non-service sectors, these transitions are particularly
important.

Table 5: Probability of transitioning to a green shortage job: by level of education

High-educated All levels of Low-educated
digh-educated .

Level of education education

(omitted cat.: high):

- Low

- Medium



0.002 0.
(0.002) (©
0.002 -0
(0.002) (©
0.015 *** 0.
(0.004) (©
-0.008
(0.005) 0.
-0.002 (C
(0.003) 0.
(©
-0.003 0.
(0.005) (©
0.008 ***
(0.002) -0.
-0.008 * (C
(0.005)
0.011 ***
(0.003)

Content skills 0.019 *** (0.005)
Process skills -0.008 (0.007)
Social skills -0.002 (0.004)
Complex problem

solving skills -0.005 (0.006)
Technical skills 0.006 ** (0.003)
Systems skills -0.007 (0.006)
Resource management

skills 0.012 *** (0.003)
Probability of

transitioning to green

shortage job 1.6 % 2.0 % 2.0 % 1.2 % Demographic and
professional controls

(see Table 4) Yes Yes Yes Yes Yo QUMMIES v/ oo Ves Yes Yes Obs. 119 809 14 470 41 803 63 536

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). Probability of transitioning to a
green shortage job one year later. The population contains all people aged 18-64 in employment, excluding workers already employed in a green shortage
job. Job-related characteristics such as sector, type of contract and skills are based on the job held before the transition. Average marginal effects based on
a complementary log-log regression, with standard errors in bracket. Sample weights are used, and standard errors are clustered at the individual level ***
p<.01, ** p<.05, * p<.1
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The transition to a low-carbon economy necessitates not only an increase in absolute occupational mobility but also a

proportional shift, with a higher share of labour transitions directed towards green jobs. To analyse the relative transition
towards green jobs that are also in shortage, we concentrate on workers engaged in occupational mobility. Our
objective is to identify the factors that enhance the likelihood of an occupational change towards green shortage jobs,
while accounting for the fact that certain categories of workers exhibit a higher job-switching frequency. Unlike before,
the sample here is limited to respondents involved in occupational mobility or, in practice, to those who have declared
two different ISCO codes for their main occupation within a year. We continue to exclude from the sample occupational
changes within categories. In our sample, 12 942 transitions were registered in a year in the longitudinal survey, from
which between 2 266 and 4 277 observations are withdrawn as they occurred within a single category.

We then estimated the probability of transitioning to (non-)green (non-)shortage jobs, based on a sample of only those
respondents who have experienced occupational mobility (See Table A.6 in Annex 2). The probability of transitioning to
a green shortage job is lower than for other job categories: 13.8% of the transitions from a non-green and/or
non-shortage job are to a green shortage job whereas the comparable statistics reach between 19.1% and 29.5% for
other categories of transition.

The analysis of explanatory variables aligns broadly with the previous models, as the effects of gender, education level,



skill set, and sector of activity remain consistent. In contrast, age, length of current contract and professional status no
longer display coefficients significantly different from zero. Younger people, workers with temporary contracts and wage
earners are more mobile, in absolute terms, but in relative terms those factors do not significantly influence transitions
to green shortage jobs. Similarly, the difference between Flanders and Wallonia is no longer statistically significant.

3.2. Skill distance with respect to green shortage jobs

Occupational mobility is also influenced by the nature of the change and the associated costs or difficulties of a
transition, notably with respect to skills acquisition. Transitions to jobs requiring similar skills are generally easier and
quicker, whereas those involving different skills tend to be more disruptive. To what extent does a larger skill distance
hinder transitions to green jobs in shortage? In this section, we examine the significance of skill distances between the
current working population and green jobs in shortage, analysing both potential (i.e. job transitions that a worker can
potentially make) and observed transitions (between 2017 and 2023).

3.2.1. Measuring skill distances

To analyse these questions, we measure the skill distance between a worker and their potential new job using an
approach derived from the one used by the OECD (2024). As before, we use the skills required for a worker’s current
job as a proxy for their skills and determine an importance score (using a five-point Likert scale) associated with the
seven categories of skills as discussed above. The skill distance thus becomes the distance between the skills required
by a worker’s current job i and those required by a new job j, and is defined as follows:

- Where 900009000000 — 000090 — 9000900 0000 =" rere900000sontl” " *200,,
V000000000 — 0000000000000 00D 4 o, == 0700000000 07000000-000009 -1 1000000

Here, 0900900900900000 — 09009009 — 90900990,,,, 44 S the skills gap between jobs i and j for category c,
calculated as the average of the absolute distance between the importance of the sub-categories of skills within this
category (denoted €944 64)- Each category c contains ©@4, subskills. For example, the skills gap for the category
“resource management skills”, is the average difference in importance of the sub-skills time management, management
of financial resources, management of material resources and management of personnel resources. See Annex 1 for
the list of categories and the sub-skills within each category. The 909090900900 — 9090090090900 9000000,,,,
between jobs i and j is then simply the average of all skill distances across all categories. Since the importance of each
sub-skill is measured on a Likert scale ranging from one to five, the skill distance ranges from zero to four.
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3.2.2. Skill distances of potential transitions

To gauge the potential transitions, we proceed in two directions from our measure of skill distance. The first, illustrated
in the left-hand graph in Figure 4, is based on the ten “closest” green jobs in shortage for each worker, i.e. the ten jobs
with the lowest skill distance for any worker.'® On average, for all workers not already in a green shortage job, the skill
distance to the ten closest green shortage jobs is 0.31. Applying the same analysis to the three other job categories, we
find that skill distances are largest for jobs in shortage, regardless of whether they are green or not. This is unsurprising
because imbalances between the supply and demand of skills, though by no means the only cause of recruitment
difficulties for a company, are a key driver of the increase in the number of hard-to-fill vacancies for many occupations
(Cedefop, 2024).

Skill distances are also larger for green jobs, irrespective of whether they are in shortage. Putting together these two
observations, skill distances are the largest for green jobs in shortage, and the lowest for non-green jobs not in
shortage.'” These differences are all significant. The average skill distance with respect to the closest green shortage
jobs is about 1/3; for the other categories it is about 1/4. This would be compatible with a third of skills having a skill
distance of one point (for example the difference between “important” and “very important”) for green shortage jobs,
against a fourth of skills with such a gap for other types of jobs.

These results indicate that green jobs in shortage occupy a specific niche in the labour market, one that is more difficult



to access for workers without specific training, upskilling, or on-the-job experience. They possess a strong technical
dimension and, in relative terms, are more frequently filled by medium-educated workers. According to the same
measure, the skill distance with respect to green shortage jobs is slightly narrower for medium-educated workers.
However, even for this group, the skill distance to the nearest green shortage jobs is, on average, greater than that to
the other job categories.

As a second measure of skill distance for potential transitions, we quantify the share of jobs for which the skill distance
is limited (see right-hand graph in Figure 4), again based on the skill distance between a worker and a (non-)green job
(not) in shortage. To determine a norm or a threshold, we consider workers who moved to a different job category and
calculate the median skill distance between the original and new job (0.37). Jobs for whom the “skill distance is limited”
are those whose skill distance is lower than this threshold. According to this second measure, on average, 21% of
green shortage jobs align with the current skill sets of workers. In contrast, this percentage increases to between 25%
and 27% for other job categories.

Clearly, a limited skill distance does not imply that a transition is easy because additional, external factors could be
influential (e.g. occupational licensing rules) or because one missing skill is critical. For example, the skill distance
between an ICT installer (ISCO 7422) and an electrical engineering technician (ISCO 3113) only amounts to 0.19 as
they have similar requirements for repairing, equipment maintenance and resource management skills, but a transition
would require a substantial amount of training to upgrade programming, mathematics and science skills.'® Here, our
focus is on basic and cross-functional skills, but accredited degrees, expertise, and knowledge in specific domains can
also be decisive for a transition to occur.

The main result of interest — that there is a larger skill distance for potential transitions to green shortage jobs — holds,
irrespective of the approach, and these two measures thus broadly paint the same picture. The only difference is for
non green jobs, where this measure indicates that the distance towards non-shortage jobs is larger than for shortage
jobs. This reflects a difference between the two measures: the tail of the distribution has a greater influence on the skill
distance to the closest jobs, while the second measure covers a broader range of jobs that might be accessible. Within
the category of non-green jobs, a larger share of non-shortage jobs thus seems to be accessible to workers, but there
are fewer shortage jobs for which the skill distance is very small.

1
6 Choosing one or five of the closest jobs instead of ten as the threshold does not alter the results.

i These are simple (unconditional) averages. However, correcting for demographic differences between groups yields very similar results. 8 According to the O*NET classifications
on required training, in 46% of the cases, an ICT installer job typically require six months or more of on-the-job training to be effective, while the share reaches 65% in the case of an
electrical engineering technician.
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Figure 4. Skill distances between the current working population and (non-)green jobs (not) in shortage
Average skill distance to ten closest ... jobs Average share of ... jobs for which the “skill distance
islimited” (in %)
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Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023).Both graphs show skill distances
between the working population and different job categories. The left-hand graph shows that the average skill distance with respect to the ten closest
green shortage jobs, averaged over all workers not already in a green shortage job, is 0.31. The right-hand graph shows that, again averaged over all
workers not already in a green shortage job, the “skill distance is limited” for 21.4% of green shortage jobs. We say that the skill distance is limited if it is
smaller than the median observed in actual transitions. Confidence intervals are not shown because they are very small (e.g. a standard error of the order
of 0.0005 in the left-hand graph). All differences between groups are statistically significant.

Do these skill distances hold back transitions to green shortage jobs? To test this, we add these skill distance variables
to the regression on transitions to (non-)green jobs (not) in shortage (see Table 6). Transitions to green shortage jobs
are much more likely when a worker has a job for which skill distances to these jobs are lower. For example, a worker
for whom the skills distance to the closest green shortage jobs is half a point lower (on the 4-point scale), would have a
2.5 percentage points higher probability to transition to such a job. By comparison, the baseline probability of such a
transition is 1.6%, a figure that would more than double if skills were aligned.

This result also holds for the other job categories and is robust to using our second measure on skill distance (the
share of jobs for which skill distances are limited — see Table A.5 in Annex 2). These coefficients should not be
interpreted causally. For example, workers for whom the skill distance to green non-shortage jobs is higher, are also
less likely to take up green shortage jobs. However, these results do suggest that skill distances impede transitions and
that our (theoretical) construct does capture skills mismatches.
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Table 6. Probability of transitioning to a (non-)green job (not) in shortage: regression with additional explanatory
variables on skill distances

To a green
To a green job To a non-green
shortage job To a non-green pon-shortage
non-shortage  shortage job job
Average skill distance to ten closest



-0.050 ** 0.018 0.141 ***

(0.020) (0.023) (0.026) 0.019 0.015 -0.220
(0.023) (0.022) (0.029)

-0.069 *** -0.084 *** 0.166 ***

(0.022) (0.025) (0.039) 0.087 0.087 -0.064
(0.030) (0.031) (0.042)

green shortage jobs -0.080 ***

(0.028)
Average skill distance to ten closest
green non-shortage jobs -0.047 *

(0.028)
Average skill distance to ten closest
non-green shortage jobs 0.178 ***

(0.029)
Average skill distance to ten closest
non-green non-shortage jobs -0.073 **

(0.037)
Baseline probability of transitioning to this job
type 1.6 % 2.0 % 2.8 % 3.1 % Demographic and professional controls (see

Table 4) Yes Yes Yes Yes ¢ QUMMIES v Ves Yes Yes Obs. 119 809 121 001 94 204 99 926

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). Probability of transitioning to
a green shortage job type one year later for the population of all people aged 18-64 in employment, excluding workers already employed in a green
shortage job. Job-related characteristics such as sector, type of contract and skills are based on the job held before the transition. Average marginal
effects based on a complementary log-log regression, with standard errors in bracket. Sample weights are used, and standard errors are clustered at
the individual level *** p<.01, ** p<.05, * p<.1

3.2.3. Skill distances of observed transitions

The distance tends to be larger on average if a worker contemplates a transition to a green shortage job, but were the
skill distances wider for the job-to-job transitions into green shortage jobs that occurred between 2017 and 20237 In
other words, is there a bias in the job-to-job transitions that workers effectively go through and were some categories of
transition de facto unachievable or avoided. To answer these questions, we consider two indicators: average skill
distance between the initial job and the subsequent job, and the percentage of transitions for which skill distance is
limited.

The skill distance links the skills required by a worker’s initial job and those of the job they hold one year later. The
indicators for observed transitions follow the same methodology as for potential transitions. The observed job-to-job
transitions are characterised by a significantly lower skill distance between the two jobs when pertaining to a transition
to a green shortage job. Transitions to a green job in shortage have an average distance of 0.39 per skills category,
while for transitions to other job categories this ranges from 0.41 to 0.45 (Figure 5).'° These differences are statistically
significant. For green jobs there is a large difference depending on whether the job is in shortage or not, similarly for
transitions to non-green jobs. Aggregating transitions to green jobs without considering the shortage dimension could
thus lead to the conclusion that transitions to green and non-green jobs do not differ. When breaking down skill distance
by skills category, all show a lower score in transitions to green jobs in shortage except for technical skills. Distances in
terms of technical skills remain consistent across different transition categories, suggesting that technical skills are
proportionally more important for moving to a green job in shortage.

Our second indicator — the share of transitions for which the skill distance is limited — confirms that transitions to jobs
for which skills are more aligned represent a larger share of the transitions to green shortage jobs than in other cases.
52% of the transitions to green shortage jobs involve a narrower skill distance than the median whereas it reaches 47%
for transitions to green non-shortage jobs and slightly above 50% for transitions to non-green jobs. If we were to focus
on the

. These are simple (unconditional) averages. However, correcting for demographic differences between groups would only affect the results at the margin. For the green shortage
job category, the value would decrease from 0.393 to 0.390.
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tail of the distribution (i.e. percentiles 25 and 10) instead of taking the median as a threshold, the conclusion would be
similar: namely an overrepresentation among the transitions to green shortage jobs requiring a comparable skill set.
The difference between green shortage jobs and green non-shortage jobs is relatively large, highlighting the importance
of combining the two dimensions when analysing job-to-job transitions. To provide a concrete example, there is a
proportionally greater initiation of transitions to the green shortage occupation of transport clerk (ISCO 4323) by workers
initially active in clerical support (37%) and whose skills tend to offer a better overlap. In contrast, there is proportionally
less initiation of transitions to the occupation of general office clerk (ISCO 4110) — that is neither in shortage, nor a
green job — by workers initially active in clerical support (26%), which is consistent with transitions to jobs with a greater
skill distance.

These conclusions are at odds with expectations that the shift to a decarbonised economy will tend to favour a more
disruptive reallocation of labour and the development of new or different skills.2° We observed that skill distances for the
workforce are largest for green shortage jobs, while the opposite prevails in empirical results on observed transitions.
The difference between potential and observed transitions could endorse a tendency to favour transitions that can be
easily completed at the expense of those requiring a more radical or longer process of acquiring skills. Transitions
involving a greater skill distance are expected to occur more frequently for green shortage jobs but those transitions are
de facto avoided by workers or are unachievable. This implies not only that the number of transitions to green shortage
jobs is lower in absolute terms, but that among the ones that do occur, the more disruptive job-to-job transitions are
underrepresented. From a labour market perspective, the green transition could therefore be slowed down by both
qualitatively and quantitatively elements.

Figure 5: Skill distances for observed job-to-job transitions, by job category

Average skill distance for observed transitions Share of observed transitions involving a narrower
skilldistance than the median.
0,48 53
52,5

0,46

0,44 >

50,8
0,42 51
04 50,3

50
0,38

49
0,36

0,34 a8

46,9
0,32 47
0,3 46
To a green-non
To a green 45
To a non green
To a non green 44
shortage jobs To a green-non
shortage jobs To a green
shortage job To a non green
non shortage To a non green
job shortage job
shortage job
shortage job
non shortage job

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). Note: Data are weighted, and
95% confidence intervals are added. For the right-hand graph, using the percentiles 75 or 90 as thresholds would lead to the same conclusion and lead to
similar differences between transition categories.

20 Looking beyond skills, on the sectoral dimension transitions are de facto more disruptive and job-to-job transitions to green shortage jobs involve more sectoral changes. About



27% of transitions to a green shortage job involve sectoral changes, compared to 22% for green jobs that are not in shortage and 25% for non-green jobs.
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3.3. Mobility from inactivity or unemployment to a green job in shortage

As the green transition picks up speed, all demographic groups will need to contribute to fill green jobs. Young people,
who are currently in education, will have to be a key part of the solution. Among the working age population, which is
the focus of this paper, the currently unemployed and inactive will also need to play an important role.

While the unemployment rate is not especially high in Belgium (5.6% for the population aged 15-64 in 2023), the
inactivity rate (29.5%) is among the highest in the EU. The inactive and unemployed thus form a large reservoir of
people who could potentially move into green jobs, especially since occupational mobility for people already at work is
low in Belgium. Indeed, almost half (45%) of people who take up a green shortage job were inactive or unemployed
one year earlier.

Moreover, the overall level of education of these groups better matches the requirements of green shortage jobs than
those of other types of jobs. Many inactive and unemployed people are not highly educated (46% medium-educated
and 34% low-educated), but neither are people working in green shortage jobs: 52% and 17% of these jobs are
currently occupied by medium- and low-educated persons, respectively.

Despite this, the inactive and unemployed are less likely to move into green shortage jobs. About 14% of jobs newly
taken up by the inactive and unemployed are green shortage jobs, while the latter account for 17% of total employment.

Large skill distances with respect to green shortage jobs can be a significant barrier for the inactive and unemployed.
As a proxy for their skills, we use the skills required for the last job they held in the preceding seven years.?' The
average distance between the skills of the inactive/lunemployed and the skills required for the ten closest green
shortage jobs is larger than the distance with respect to the ten closest non-green or non-shortage occupations (see
the left-hand graph of Figure A.4 in Annex 2). This holds across education levels. These large skill distances with
respect to green shortage jobs are broadly similar to those among people already in employment.

Our second measure of skill distance paints a slightly different picture. The share of green shortage jobs for which the
skill distance is limited (lower than the median observed skill distance) indicates that the distance to green
non-shortage jobs is the largest for the inactive and unemployed, followed by the skill distance to green shortage jobs
(see the right-hand graph of Figure A.4 in Annex 2). This is a broader measure than that based on the ten closest
occupations. Given that the education level of education of the inactive and unemployed better matches that of green
shortage jobs, there are (slightly) more jobs that are broadly accessible to them.

However, upskilling still appears to be an important prerequisite to fill these jobs. This is also apparent when we look at
the overall level of skills of the inactive and unemployed.

Figure 6 shows that for all types of skills, the skill levels of the inactive and unemployed return a lower score than those
of the employed population. For most skill types, except for social skills, most inactive and unemployed people do not
meet the requirements for green shortage jobs. The gap is the largest for technical skills, for which all groups —
employed, inactive and unemployed — lack the necessary sKills.

The lower general level of education of the inactive and unemployed partially explains these gaps. However, even
within each category of educational attainment (low, medium, and high), they are on average lower skilled than the
employed. Moreover, the skill requirements of the last jobs held by the workers in these groups are used as a proxy for
their skills, and it is likely that, if no training is undertaken, these skills will have depreciated during the workers’ periods
of absence from the labour market. This is of particular concern in Belgium, where not only the inactive, but also the
unemployed are often without a job for extended periods of time.

21 People who have not worked in the last seven years, or who have never worked, are thus excluded. After an absence of seven years, the probability of returning to the labour
market is low, and skills are likely to have substantially depreciated.
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Figure 6: Skill requirements of green shortage jobs versus the skills of the inactive/unemployed and employed population
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Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023).

4. Discussion and prospects

Our analysis is primarily based on transitions to green jobs in shortage. However, the explanatory factors we analyse
are survey-based; despite our efforts to control for most individual aspects, transitions could be further affected by
factors beyond skills, such as individual or job-related characteristics. This section highlights some additional elements
that could be considered when addressing this topic.

Firstly, individual factors may add complexity to occupational transitions and deter both working and non-working
populations from choosing green shortage jobs. For instance, preferences regarding the environmental impact of a job
or company, individual awareness of environmental issues, or job-related stereotypes could potentially influence a
worker’s employment choices. Unfortunately, the LFS does not measure respondents’ perceptions of these factors. The
financial dimension is also difficult to measure. Although we have introduced gross pay as a control variable in some
specifications, tackling this subject is more complex since financial wealth and wage expectations can have a great
impact on decisions concerning occupational transitions. These dimensions are difficult to measure and have a large
number of explanatory factors, which further complicates empirical analysis.

Secondly, job-related factors — other than skills requirements — may also influence occupational mobility. Labour
demand leads to a pronounced heterogeneity in labour shortages (Groiss and Sondermann, 2023), and drives
substantial labour reallocation towards green jobs (Vandeplas et al., 2022). Factors such as difficult working conditions,
high requirements for experience and training, and inadequate ways of working can prevent labour mobility. A causal
relationship between these demand-related factors and occupational mobility is difficult to establish as we do not
observe a refusal to transition to a given job. That said, thanks to O*NET data, we can highlight the fact that green jobs
and jobs in shortage have specific characteristics and tend to be different across many dimensions. These are briefly
described in Annex 1. Green occupations tend to require more extensive experience and longer on-site training, to be
associated with greater exposure to hazardous conditions or contaminants, and are more oriented towards analytical
thinking and less towards social contact or collaboration (see Table 7) Most of these characteristics suggest that green
shortage jobs are, ceteris paribus, more difficult to fill. Moreover, these jobs are not more likely to be automatised than
other categories of job.

22



Table 7: Weighted average of job-related scores for Belgian workers, by occupational category

Green Green Non-green Non-green
shortage non shortage non
shortage shortage
Required years of Over two years 48.2 60.9 28.3 38.1
experience
(% of respondents)
Required on-site or Over six months 36.9 32.8 211 23.9
in-plant training (% of
respondents)
Working conditions Exposed to hazardous 2.5 1.8 1.6 1.5
(five-point scale)* conditions
Exposed to contaminants 3.3 2.3 2.6 2.3
Degree of automation 2.2 2.2 21 2.2
Working style Analytical thinking 3.8 41 3.7 3.7
(five-point Likert scale)
Concern for others 3.7 3.7 41 4.0

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). * Categories for the exposition to
hazardous conditions or to contaminants: 1 = never; 2 = once a year or more but not every month; 3 = once a month or more but not every week; 4 = once a
week or more but not every day; 5 = every day. Categories for the degree of automation: 1 = not at all automated 2 = slightly automated; 3 = moderately
automated; 4 = highly automated; 5 = completely automated.

Green occupations require more technical skills and longer on-site or in-plant training. From an economic policy
standpoint, this suggests that favouring on-site training on specific equipment could represent an interesting path when
seeking to address the shortage of green jobs. Workers may be being deterred from pursuing transitions to such jobs
due to increased investment in training, whether in terms of time or financial resources, and stringent requirements
concerning experience or accreditations, highlighting the need for action on the training system.

Finally, expectations could also shape a worker’s decision to transition to a green shortage job. Uncertainty about socio
economic developments, political reforms or the expansion of climate-friendly economic activities is currently high and
could be a decisive factor with regard to moving to a green occupation. On the one hand, this uncertainty concerns the
labour force and the scale of inactivity. According to current Cedefop projections, employment in Belgium is expected to
increase by 8.3% between 2022 and 2035, with approximately one-third of this increase in green job categories
following our classification. In the latest population projections from the Belgian Federal Planning Bureau (2024), the
working-age population is expected to grow by 0.3% over the same period. A strong increase in the labour force would
then be required, but data suggest that the current inactive population does not have the right skills to fill green
shortage jobs.

As the demand for products and services that are more climate-friendly is expected to increase, so too is the demand
for green skills. The Cedefop have forecast the sectoral and occupational shifts in the EU that could be expected if the
50- 55% emission reduction target in the EGD is to be fully met by 2030 (Cedefop, 2021). Their framework is based on
ISCO two-digit classifications. Applying these projections to Belgium,?? our estimations suggest that a strict application
of the EGD plan would imply an additional 70 000 jobs compared to the baseline. The average share of green jobs
reaches one third of the gain in both scenarios, suggesting that if a greening of occupations is expected to happen, it
will be within categories of occupations rather than between them. Some occupational categories that are central to the
green transition, such as construction and electro-engineering workers (ISCO 71, 74) and science and engineering
technicians (ISCO 31), combine a large share of occupations currently in shortage and a large expectation of job
creation.”® Occupations with a score above the median value for those two dimensions have high technical skills
requirements.



22 The application consists of multiplying the employment gains by the Belgian share of total EU employment.

23A graph showing all occupations exceeding the median on the two dimensions is provided in Annex 2.
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5. Conclusion

What characterises a transition to a green job, and how do occupational shortages affect this process? Answering
these questions is of importance from both policy and research perspectives, as reallocating labour towards green jobs
is a key prerequisite for the transition to a decarbonised economy. The demand for green skills is expected to rise as
the reduction of emissions increasingly becomes a priority for both public authorities and private companies. However,
labour supply is relatively rigid in the short term, and the green transition is likely to encounter challenges related to
occupational shortages and skills mismatches.

Our paper highlights that green shortage jobs represent a distinct category, both as regards their composition and the
transitions leading to them. In Belgium, green shortage jobs tend to be better paid and are more likely to be occupied by
individuals with low or medium levels of education than other categories of employment. Transitions into green shortage
jobs depend crucially on skill types, with technical and resource management skills playing a central role. We find that
skills mismatches for potential transitions — between the workforce and green shortage jobs — are large. Nonetheless a
significant proportion of actual transitions are relatively similar in this respect, suggesting a tendency for workers to
favour transitions that can easily be completed at the expense of those requiring a more radical or longer process of
acquiring skills. Given the limited number of job-to-job transitions to green shortage jobs, one might expect that inactive
or unemployed individuals would fill the gap. However, they lack the necessary skills with respect to the requirements of
green shortage jobs, offering only a limited solution in the short term.

As the green ftransition increasingly ranks higher among policy objectives in Europe, jobs that are both in shortage and
strongly defined by green tasks should be prioritised in training programmes. Technical skills emerge as decisive in
most statistical analyses, and thus, fostering an interest in the development of these skills should be encouraged for all
(future) workers. On-site or in-plant training appears to be a suitable stepping stone to promote labour reallocation
towards green jobs, facilitating reskilling or upskilling for both workers and inactive or unemployed individuals.

However, it is important to acknowledge some limitations in our empirical analysis. The definition of green shortage jobs
and the use of a crosswalk to merge international classifications of occupations and skills types with survey data
introduce some uncertainty. The development of classifications of occupations tailored for the European labour markets
and a harmonised definition of occupational shortages would be valuable for our research, but both remain in the early
stages of development. A second limitation concerns the establishment of causal relationships between skills and
labour transitions. Data on decisions not to transition to another job are lacking, making it impossible to distinguish
between failed transitions and a lack of interest in changing employment. An experimental approach could be a
promising avenue for future research.
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Annexes

Annex 1: O*NET database

Basic and cross-functional skills

The O*NET dataset contains 35 skills which are divided into basic skills and cross-functional skills. Basic skills are
“developed capacities that facilitate learning or the more rapid acquisition of knowledge” and gather together content
skills (e.g. reading comprehension, writing, or mathematics) and process skills (e.g. critical thinking or active learning).
Cross functional skills are “[d]eveloped capacities that facilitate [the] performance of activities that occur across jobs”
and contain five sub-categories of skills: social skills, complex problem-solving skills, technical skills, systems skills,
and resource and management skills. The different sub-categories are then further broken down, and are ranked and
defined as follows.

1. Basic skills:
a. Content skills — basic foundation needed to work with and acquire more specific skills in a variety of
different domains.
i. Reading comprehension - understanding written sentences and paragraphs in work-related
documents.
ii. Active listening - giving full attention to what other people are saying, taking time to
understand the points being made, asking questions as appropriate, and not interrupting at
inappropriate times.
iii. Writing - communicating effectively in writing as appropriate for the needs of the audience.
iv. Speaking - talking to others to convey information effectively.
v. Mathematics - using mathematics to solve problems.
vi. Science - using scientific rules and methods to solve problems.
b. Process skills - procedures that contribute to the more rapid acquisition of knowledge and skills
across a variety of domains.
i. Critical thinking - using logic and reasoning to identify the strengths and weaknesses of
alternative solutions, conclusions, or approaches to problems.
ii. Active learning - understanding the implications of new information for both current and future
problem-solving and decision-making.
iii. Learning strategies - selecting and using training/instructional methods and procedures
appropriate for the situation when learning or teaching new things.



iv. Monitoring - monitoring/assessing one’s own performance, and that of other individuals or of
organisations in order to make improvements or take corrective action.
2. Cross-functional skills:
a. Social skills - developed capacities used to work with people to achieve goals.
i. Social perceptiveness - being aware of others’ reactions and understanding why they react as
they do.
ii. Coordination - adjusting actions in relation to others’ actions.
iii. Persuasion - persuading others to change their minds or behaviour.
iv. Negotiation - bringing others together and trying to reconcile differences.
v. Instructing - teaching others how to do something.
vi. Service orientation - actively looking for ways to help people.
b. Complex problem-solving skills - developed capacities used to solve novel, ill-defined problems in
complex, real-world settings.
i. Complex problem-solving - identifying complex problems and reviewing related information to
develop and evaluate options and implement solutions.
c. Technical skills - developed capacities used to design, set-up, operate, and correct malfunctions
involving the application of machines or technological systems.
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i. Operations analysis - analysing needs and product requirements to create a design.

ii. Technology design - generating or adapting equipment and technology to serve user needs. ii. EQquipment
selection - determining the kind of tools and equipment needed to do a job.

iv. Installation - installing equipment, machines, wiring, or programs to meet specifications. v. Programming -
writing computer programs for various purposes.

vi. Operation monitoring - watching gauges, dials, or other indicators to make sure a machine is working
properly.

vii. Operation and control - controlling the operation of equipment or systems.

viii. EQuipment maintenance - performing routine maintenance on equipment and determining when and what
kind of maintenance is needed.

ix. Troubleshooting - determining the causes of operating errors and deciding what to do about it. x. Repairing -
repairing machines or systems using the necessary tools.

xi. Quality control analysis - conducting tests and inspections of products, services, or processes to evaluate
quality or performance.

d. Systems skills - developed capacities used to understand, monitor, and improve socio-technical systems.

i. Judgment and decision-making - considering the relative costs and benefits of potential

actions to choose the most appropriate one.

ii. Systems analysis - determining how a system should work and how changes in conditions, operations, and
the environment will affect outcomes.

iii. Systems evaluation - identifying measures or indicators of system performance and the actions needed to
improve or correct performance, relative to the goals of the system.

e. Resource management skills - developed capacities used to allocate resources efficiently. i. Time
management - managing one’s own time and the time of others.

i. Management of financial resources - determining how money will be spent to get work done, and accounting
for these expenditures.

ii. Management of material resources - obtaining and seeing to the appropriate use of the

equipment, facilities, and materials necessary to do certain work.

iv. Management of personnel resources - motivating, developing, and directing people as they work, identifying
the best people for the job.

Occupational analysts provide importance scores regarding the skills associated with different occupations
following a set of standardised steps for reviewing and interpreting data. The importance rating scale is
established as follows: 1 = not important; 2 = somewhat important; 3 = important; 4 = very important; 5 =
extremely important.

Required experience and in-plant or on-site training



The O*NET data also contain indicators regarding the work-related experience and training an occupation
typically requires. These are intended to measure the degree to which a newly-hired worker would need a
certain level of work related experience or training before being able to execute certain types of work tasks. The
data are based on either the responses of incumbent job-holders or the analysis of occupational experts.

This domain includes information about the typical experience-related background of workers in an occupation
or group of occupations including data on certifications, accreditations, and training. For example, information
about the professional or organisational certifications required for entry to and advancement in an occupation,
the preferred education or training, and any apprenticeship requirements are documented by this part of the
model. The indicators are based on the distribution of the jobs for each occupation code and expressed in
percentages. The categories of experience or training requirements range from no required experience/training
to more than ten years of work-related experience (eleven categories) or training (nine categories). In our
analysis, we aggregated the categories to obtain binary indicators:

1. Work-related experience: high = two years or more / low = no or less than two years.

2. In-plant or on-site training: high = six months or more / low = no or less than six months 26

Working conditions (i.e. work context) and working styles

Work context is defined by O*NET as the physical and social factors that influence the nature of work. It contains
variables related to interpersonal relationships (e.g. communication methods, occurrence of conflictual contacts),
physical working conditions (e.g. job hazards, environmental conditions) and other structural job characteristics (e.g.
level of competition, duration of typical work week, degree of automation). In total, there are 57 indicators in the O*NET
data that use a five point scale (the “work schedules” and “duration of typical work week” dimensions use a three-point
scale) Scores are determined either by incumbent job holders or by occupational experts. In our analysis, we focused
on three dimensions for which differences between job-to-job transitions were found: exposure to hazardous conditions,
exposure to contaminants and degree of automation.

Working styles are personal characteristics that can affect how well someone performs a job and cover dimensions
such as attention to detail, analytical thinking, leadership, initiative, adaptability, stress tolerance, and concern for
others. In total, 16 indicators are defined in O*NET data. Each occupation receives a score on a five-point importance
scale (1 = not important at all; 5 = extremely important) either by incumbent job holders or by occupational experts. In
our analysis, we focused on two dimensions for which differences between job-to-job transitions were found: analytical
thinking and concern for others.
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Annex 2: Additional tables and graphs

Table A.1: Gross monthly wages (in euro) by level of educational attainment and job category
Non-green Level of educational Green

Green non shortage
non-shortage Total attainment shortage

Non-green shortage

Low (ISCED 0-2) 2 903 2 745 2 425 2 568 2 598 Medium (ISCED 3-4) 3 213 3 233 2 738 3 135 3 020 High
(ISCED 5+) 4 498 4 620 4 299 4 177 4 332 Total 3 544 4 010 3 398 3 649 3 585

Source: Authors’ own calculations based on BE-LFS (2023).

Table A.2: Probability of transitioning to a green shortage job: by level of education [full version of Table 5]
All levels of

Level of education
(omitted cat.: high):
- Low 0.002

(0.002)



- Medium 0.002

(0.002)
Content skills 0.015 *** 0.014 0.003 0.019 *** (0.004) (0.019) (0.008) (0.005)
Process skills -0.008 -0.024 0.004 -0.008 (0.005) (0.018) (0.011) (0.007)
Social skills -0.002 0.019 -0.004 -0.002 (0.003) (0.012) (0.007) (0.004)
Complex problem
solving skills -0.003 0.013 -0.001 -0.005 (0.005) (0.021) (0.008) (0.006)
Technical skills 0.008 *** 0.015 * 0.006 0.006 ** (0.002) (0.009) (0.004) (0.003)
Systems skills -0.008 * 0.005 -0.010 -0.007 (0.005) (0.014) (0.009) (0.006)
Resource management
skills 0.011 *** -0.017 * 0.009 0.012 *** (0.003) (0.010) (0.006) (0.003)
Age category (omitted
cat.: <30Y):
- 30-49Y -0.006 *** -0.014 ** -0.008 ** -0.002 (0.002) (0.007) (0.003) (0.002)
- 50-64Y -0.011 *** -0.017 *** -0.010 *** -0.009 *** (0.002) (0.006) (0.004) (0.002)

Male 0.013 *** 0.026 *** 0.022 *** 0.006 *** (0.001) (0.004) (0.003) (0.002)
Household size
(omitted cat.: 1)
20.000 -0.002 0.003 0.000 (0.002) (0.006) (0.004) (0.003)
30.002 0.009 0.005 -0.002 (0.002) (0.007) (0.004) (0.003)
4+ 0.000 0.000 0.004 -0.003 (0.002) (0.006) (0.004) (0.003)
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Nationality (omitted
cat.: BE)
- EU non-BE 0.002 0.002 0.002 0.002 (0.003) (0.008) (0.005) (0.004)
- Non-EU 0.008 * 0.011 0.021 0.002 (0.005) (0.010) (0.015) (0.005)
Region (omitted cat.:
Wallonia)
- Brussels -0.007 *** -0.008 * -0.009 *** -0.006 *** (0.001) (0.004) (0.003) (0.002)
- Flanders 0.003 ** 0.009 ** 0.005 ** 0.000 (0.001) (0.004) (0.003) (0.002)

Permanent contract -0.006 ** 0.000 -0.009 ** -0.006 * (0.003) (0.012) (0.004) (0.003)

Working full-time -0.001 0.029 -0.002 -0.002 (0.003) (0.029) (0.006) (0.004)
Professional status

(omitted cat.:

Employee):

- Civil servant -0.001 -0.017 *** 0.006 -0.002 (0.003) (0.004) (0.007) (0.003)

- Self-employed -0.009 *** -0.008 -0.011 *** -0.008 *** (0.001) (0.006) (0.003) (0.002)
- Other 0.006 0.000 0.028 -0.008 * (0.009) (0.016) (0.021) (0.004)

Training in the past four

weeks 0.004 * 0.017 * 0.002 0.001 (0.002) (0.010) (0.004) (0.002)

Initial sector of activity

(omitted cat.: non

market services)

- Primary & utilities 0.012 *** 0.007 0.008 0.014 *** (0.004) (0.017) (0.006) (0.005)

- Manufacturing g 51+ 9 006 0.019 *** 0.025 *** (0.003) (0.008) (0.005) (0.004)
- Construction () 449 *+ _9 007 0.008 * 0.025 *** (0.003) (0.007) (0.005) (0.007)

- Business services y 515 v+ 0 004 0.012 *** 0.013 *** (0.002) (0.006) (0.003) (0.002)

Probability of transition

to this type of category 1.6 % 2.0 % 2.0 % 1.2 % ' & QUMMIES v« Ves Yes Yes Obs. 119 809 14 470 41 803

63 536

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). Probability of transitioning to a
given job type one year later for the population of all people aged 18-64 in employment, excluding workers already employed in that job type. For example,
the first column estimates the probability of transitioning to a green shortage job for all people in employment, excluding those already employed in a green
shortage job. Job-related characteristics such as sector, type of contract and skills are based on the job held before the transition. Average marginal effects
based on a complementary log-log regression, with standard errors in bracket. Sample weights are used, and standard errors are clustered at the individual
level *** p<.01, ** p<.05, * p<.1
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Figure A.1: Regional distribution of jobs by category (2023) (green job = greenness score > 10%)

100

Brusseds Flanders Wallonia Blgium

Green shariage Green non-shoriage Hon-green shoriage

Figure A.2: Regional distribution of jobs by category (2023) (green job = greenness score > 25%)
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Figure A.3: Regional distribution of jobs by category (2023) (green job = greenness score > 50%)

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2023).
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Table A.3: Probability of transitioning to a green shortage job: using different definition of a green shortage job (job is
green if greenness score > 0%, 10%, 25% or 50%))
Greenness > Level of education (omitted Greenness > 0% (=Table 4, Greenness > 10%
50% cat.: high): col. 1) Greenness > 25%

- Low 0.002 0.003 0.002 -0.001 (0.002) (0.002) (0.002) (0.002)

- Medium 0.002 0.003 ** 0.002 * 0.000 (0.002) (0.002) (0.002) (0.001)

Content skills 0.015 *** 0.014 *** 0.014 *** 0.014 *** (0.004) (0.004) (0.004) (0.004)
Process skills -0.008 -0.007 -0.006 -0.001 (0.005) (0.005) (0.005) (0.005)

Social skills -0.002 -0.001 -0.001 -0.002 (0.003) (0.003) (0.003) (0.003)

Complex problem-solving skills -0.003 -0.002 -0.002 -0.005 (0.005) (0.004) (0.004) (0.004)
Technical skills 0.008 *** 0.007 *** 0.008 *** 0.008 *** (0.002) (0.002) (0.002) (0.002)
Systems skills -0.008 * -0.009 * -0.010 ** -0.007 * (0.005) (0.004) (0.004) (0.004)
Resource management skills 0.011 *** 0.011 *** 0.010 *** 0.011 *** (0.003) (0.003) (0.003) (0.002)
Age category (omitted cat.: <30Y)

- 30-49Y -0.006 *** -0.006 *** -0.005 *** -0.003 * (0.002) (0.002) (0.002) (0.002)

- 50-64Y -0.011 *** -0.011 *** -0.010 *** -0.008 *** (0.002) (0.002) (0.002) (0.002)

Male 0.013 *** 0.013 *** 0.012 *** 0.009 *** (0.001) (0.001) (0.001) (0.001)
Household size (omitted cat.: 1)
20.000 0.000 0.000 0.002 (0.002) (0.002) (0.002) (0.002)
30.002 0.001 0.001 0.002 (0.002) (0.002) (0.002) (0.002)
4+ 0.000 0.000 0.001 0.001 (0.002) (0.002) (0.002) (0.002)
Nationality (omitted cat.: BE)
- EU non-BE 0.002 0.002 0.001 0.000 (0.003) (0.003) (0.003) (0.002)
- Non-EU 0.008 * 0.009 * 0.004 -0.001 (0.005) (0.005) (0.004) (0.003)
Region (omitted cat.: Wallonia)
- Brussels -0.007 *** -0.007 *** -0.005 *** -0.005 *** (0.001) (0.001) (0.001) (0.002)
- Flanders 0.003 ** 0.003 ** 0.004 *** -0.001 (0.001) (0.001) (0.001) (0.001)



Permanent contract -0.006 ** -0.005 * -0.005 ** -0.002 (0.003) (0.002) (0.002) (0.002)

Working full-time -0.001 -0.002 0.000 0.000 (0.003) (0.003) (0.003) (0.003)
Professional status (omitted cat.: Employee)

- Civil servant -0.001 -0.001 -0.002 -0.002 (0.003) (0.003) (0.003) (0.002)

- Self-employed -0.009 *** -0.009 *** -0.009 *** -0.007 *** (0.001) (0.001) (0.001) (0.001)
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- Other 0.006 0.006 0.007 0.011 (0.009) (0.009) (0.009) (0.010)

Training in the past four weeks 0.004 * 0.004 ** 0.003 0.003 * (0.002) (0.002) (0.002) (0.002)
Initial sector of activity (omitted cat.: non
market services)

- Primary & utilities 0.012 *** 0.012 *** 0.010 ** 0.009 ** (0.004) (0.004) (0.004) (0.003)
- Manufacturing g o4 wxx g 021 **+ 0,021 *** 0.019 *** (0.003) (0.003) (0.003) (0.002)
- Construction () 34 *x 0,010 *** 0.010 *** 0.009 *** (0.003) (0.003) (0.003) (0.002)

- Business services (y 515+ 0 012 *** 0.011 *** 0.010 *** (0.002) (0.002) (0.002) (0.001)
Year dummies Yes

Yes Yes Yes
119 809 120 276 122 614

Obs. 127 916

Source: Authors’ own calculations based on the list of shortage occupations, O*NET classifications and LFS (2017-2023). Probability of transitioning to a
green shortage job one year later, based on different definitions of green jobs. See Section 1.1.1 for the definition of green jobs based on their greenness
score. The population contains all people aged 18-64 in employment, excluding workers already employed in a green shortage job. Job-related
characteristics such as sector, type of contract and skills are based on the job held before the transition. Average marginal effects based on a
complementary log-log regression, with standard errors in bracket. Sample weights are used, and standard errors are clustered at the individual level ***
p<.01. ** p<.05. * p<.1
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Table A.4: Probability of transitioning to a green shortage job: varying set of control variables

To green
shortage job
To green Level of education (omitted To green shortage job
shortage job cat.: high): shortage job (= Table 4. col. 1)

To green

- Low 0.003 0.002 0.002 0.002 (0.002) (0.002) (0.002) (0.003)

- Medium 0.004 *** 0.003 * 0.002 0.002 (0.002) (0.002) (0.002) (0.002)

Content skills 0.016 *** 0.021 *** 0.015 *** 0.018 *** (0.004) (0.004) (0.004) (0.005)
Process skills -0.024 *** -0.023 *** -0.008 -0.004 (0.006) (0.005) (0.005) (0.006)

Social skills -0.005 -0.003 -0.002 -0.006 (0.004) (0.003) (0.003) (0.004)

Complex problem-solving skills 0.003 -0.004 -0.003 -0.004 (0.004) (0.004) (0.005) (0.005)
Technical skills 0.016 *** 0.011 *** 0.008 *** 0.009 *** (0.002) (0.002) (0.002) (0.002)
Systems skills -0.005 -0.005 -0.008 * -0.012 ** (0.004) (0.004) (0.005) (0.005)

Resource management skills 0.015 *** 0.013 *** 0.011 *** 0.014 *** (0.002) (0.002) (0.003) (0.003)
Age category (omitted cat.: <30Y)

- 30-49Y -0.008 *** -0.006 *** -0.006 *** (0.002) (0.002) (0.002)

- 50-64Y -0.014 *** -0.011 *** -0.011 *** (0.002) (0.002) (0.002)

Male 0.015 *** 0.013 *** 0.014 *** (0.001) (0.001) (0.002)
Household size (omitted cat.: 1)
20.001 0.000 0.001 (0.002) (0.002) (0.002)
30.002 0.002 0.002 (0.002) (0.002) (0.002)



4+ 0.000 0.000 0.000 (0.002) (0.002) (0.002)

Nationality (omitted cat.: BE)

- EU non-BE 0.002 0.002 0.002 (0.003) (0.003) (0.003)

- Non-EU 0.010 ** 0.008 * 0.007 (0.005) (0.005) (0.005)

Region (omitted cat.: Wallonia)

- Brussels -0.007 *** -0.007 *** -0.009 *** (0.001) (0.001) (0.002)
- Flanders 0.004 *** 0.003 ** 0.003 * (0.001) (0.001) (0.002)

Permanent contract -0.006 ** -0.009 *** (0.003) (0.003)
Working full-time -0.001 0.000 (0.003) (0.004)
Professional status (omitted cat.: Employee)

- Civil servant -0.001 -0.001 (0.003) (0.003)
- Self-employed -0.009 *** (0.001)
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- Other 0.006 (0.009)

Training in the past four weeks 0.004 * 0.004 * (0.002) (0.002)
Initial sector of activity (omitted cat.: non

market services)

- Primary & utilities 0.012 *** 0.016 *** (0.004) (0.006)
- Manufacturing g o1+ g 022 *** (0.003) (0.003)
- Construction () 4 *+ 0,009 *** (0.003) (0.003)

Wage (omitted cat.: 15! quartile)

- 2" quartile -0.001 (0.002)
- 3" quartile -0.001 (0.002)

- 4" quartile -0.001 (0.003)

- Business services 0.012 *** 0.013 ***

(0.002) (0.002)

Year dummies
Yes

Yes
119 854

Yes
119 809

Yes
119 809

Obs. 97 969

Source: Authors’ own calculations based on the list of shortage occupations. O*NET classifications and LFS (2017-2023). Probability of transitioning to a
green shortage job one year later. The population contains all people aged 18-64 in employment. excluding workers already employed in a green
shortage job. Job-related characteristics such as sector, type of contract, skills and wage are based on the job held before the transition. Wages contain
the gross monthly income from the main occupation. For 18% wage data is missing (which includes the self-employed and certain foreign employees);
these observations are dropped when including the wage control. Average marginal effects based on a complementary log log regression. with standard
errors in bracket. Sample weights are used, and standard errors are clustered at the individual level *** p<.01. ** p<.05. * p<.1
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Table A.5. Probability of transitioning to a (non) green job (not) in shortage: regression with additional explanatory
variables on share of jobs for which skill distance is limited

% green shortage jobs with skill distance

To a green
To a green job To a non-green
shortage job To a non-green non-shortage
non-shortage  shortage job job

0.016 **
(0.008)

-0.004
(0.007)

0.017 *
(0.010)

-0.014
(0.011)

-0.013
(0.009)

-0.013 *
(0.007)

-0.001
(0.010)

0.016
(0.012)

-0.073 ***
(0.012)

-0.042 ***
(0.010)

0.053 ***
(0.012)

0.013
(0.016)

1.6 % 2.0 % 2.8%
Yes Yes Yes
Yes Yes Yes
119 809 121 001 94 204

% green non-shortage jobs with skill distance

% non-green shortage jobs with skill distance

% non-green non-shortage jobs with skill

Baseline probability of transitioning to this job

below median -0.019 *
(0.011)

below median -0.009
(0.011)

below median -0.006
(0.013)

distance below median 0.040 ***

(0.015)

type 3.1 % Demographic and professional controls (see

Table 4) Yes Year dummies

Yes Obs, 99 926



Source: Authors’ own calculations based on the list of shortage occupations. O*NET classifications and LFS (2017-2023). Probability of transitioning
to a green shortage job one year later. The additional controls contain the share of jobs for which the skill distance with respect to the current job is
lower than the median skill distance observed in actual transitions. The population contains all people aged 18-64 in employment, excluding workers
already employed in a green shortage job. Job-related characteristics such as sector, type of contract and skills are based on the job held before the
transition. Average marginal effects based on a complementary log-log regression, with standard errors in bracket. Sample weights are used, and
standard errors are clustered at the individual level *** p<.01, ** p<.05, * p<.1
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Table A.6: Probability of transitioning to a (non-)green job (not) in shortage: sample restricted to people engaging in
occupational mobility

To a non-green

non-shortage Level of education (omitted To a green shortage job To a non-green shortage job
job cat.: high): To a green non shortage job

- Low 0.007 -0.049 ** 0.079 ** -0.045 (0.019) (0.022) (0.032) (0.029)

- Medium 0.020 -0.070 *** 0.015 0.005 (0.013) (0.016) (0.018) (0.021)

Content skills 0.118 *** 0.074 * -0.253 *** -0.010 (0.038) (0.042) (0.052) (0.054)

Process skills 0.026 0.003 0.223 *** -0.057 (0.043) (0.067) (0.064) (0.070)

Social skills -0.036 -0.057 -0.053 0.069 (0.029) (0.040) (0.045) (0.047)

Complex problem-solving skills -0.040 0.045 0.026 -0.057 (0.037) (0.046) (0.048) (0.061)
Technical skills 0.067 *** 0.006 -0.084 *** -0.082 *** (0.018) (0.019) (0.027) (0.030)
Systems skills -0.096 ** -0.019 0.019 0.138 ** (0.037) (0.046) (0.052) (0.055)

Resource management skills 0.050 ** 0.042 -0.052 * -0.058 * (0.022) (0.027) (0.031) (0.035)
Age category:

- 30-49Y 0.019 0.012 -0.013 -0.019 (0.012) (0.016) (0.019) (0.019)

- 50-64Y 0.017 0.001 -0.020 -0.012 (0.016) (0.019) (0.022) (0.023)

Male 0.100 *** 0.069 *** -0.069 *** -0.060 *** (0.012) (0.014) (0.017) (0.018)
Household size (omitted cat.: 1)
20.001 0.024 0.006 -0.008 (0.018) (0.019) (0.023) (0.025)
30.019 0.003 0.040 0.022 (0.019) (0.021) (0.025) (0.026)
4+0.007 0.007 0.021 0.002 (0.018) (0.018) (0.022) (0.024)
Nationality (omitted cat.: BE)
- EU non-BE -0.001 0.011 0.020 -0.001 (0.021) (0.026) (0.030) (0.032)



- Non-EU 0.014 0.087 ** -0.014 -0.070 * (0.033) (0.043) (0.037) (0.038)
Region (omitted cat.: Wallonia)

- Brussels -0.062 *** 0.007 0.045 * 0.024 (0.014) (0.023) (0.025) (0.032)

- Flanders 0.017 -0.007 0.066 *** -0.060 *** (0.013) (0.015) (0.017) (0.019)

Permanent contract -0.020 0.054 -0.016 0.007 (0.024) (0.034) (0.030) (0.033)

Working full-time 0.023 0.068 * -0.039 -0.043 (0.031) (0.036) (0.030) (0.029)
Professional status:

- Civil servant 0.013 0.006 -0.018 0.100 *** (0.024) (0.022) (0.021) (0.025)

- Self-employed -0.024 0.083 *** 0.023 -0.022 (0.017) (0.026) (0.025) (0.027)
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- Other -0.043 0.062 -0.035 -0.075 (0.047) (0.081) (0.063) (0.063)

Training in the past four weeks -0.005 -0.003 0.030 -0.009 (0.013) (0.016) (0.019) (0.020)
Initial sector of activity (omitted cat.: non
market services)

- Primary & utilities 0.088 *** 0.126 *** -0.106 ** 0.045 (0.033) (0.042) (0.045) (0.051)
- Manufacturing g 457w+ g 129 **+ .0.107 *** -0.018 (0.024) (0.025) (0.024) (0.028)
- Construction g 456 xxx 9 193 *** .0.050 -0.076 ** (0.035) (0.032) (0.032) (0.034)

- Business services ) 5g7 +++ 0. 099 *** -0.012 0.030 (0.014) (0.017) (0.021) (0.021)
Baseline probability of transitioning to this

job type 29.5 % Yoar dummies \. o ops 8653

Source: Authors’ own calculations based on the list of shortage occupations. O*NET classifications and LFS (2017-2023). Probability of transitioning to a
given job type one year later for the population of all people aged 18-64 in employment, excluding workers already employed in that job type. For example,
the first column estimates the probability of transitioning to a green shortage job for all people in employment, excluding those already employed in a
green shortage job. Job-related characteristics such as sector, type of contract and skills are based on the job held before the transition. Average marginal
effects based on a complementary log-log regression, with standard errors in bracket. Sample weights are used, and standard errors are clustered at the
individual level *** p<.01, ** p<.05, * p<.1
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Figure A.4: Skill distance with respect to (non-)green (non-)shortage jobs for the unemployed, inactive, and employed

Average skill distance to ten closest ... jobs Average share of ... jobs for which the skill
distance is lower than the median’
0,35 35%
0,3 30%
0,25 25%
0,2 20%
0,15 15%
0,1 10%
0,05 5%
0 0%
Green Green
Non-green Non-green
Non-green Non-green
Green non Green non
shortage shortage
shortage shortage
shortage shortage
non-shortage non-shortage
Unemployed Inactive Employed Unemployed Inactive Employed




Source: Authors’ own calculations based on the list of shortage occupations. O*NET classifications and LFS (2017-2023). Both graphs show skill distances
between the working population. unemployed and inactive on the one hand, and different job categories on the other. For example, the left-hand graph
shows the average skill distance with respect to the ten closest green shortage jobs, averaged over all workers not already in a green shortage job. The
right-hand graph shows that, again averaged over all workers not already in a green shortage job, the “skill distance is limited” for 21% of green shortage
jobs. We say that the skill distance is limited if it is smaller than the median observed in actual transitions.

Figure A.5: Forecast employment impact of the EGD by 2030 (difference between EGD skills forecast scenario and
baseline in 000s and average share of occupation in shortage in 2023)

A

A

A

Source: Authors’ own calculations based on Cedefop projections, the list of shortage occupations, O*NET classifications and LFS (2023). Note: the
regional shares of occupations in the critical functions’ lists are aggregated with an unweighted average. The orange dotted lines correspond to the
median values.

39

Bibliography

Adalet McGowan M., A. Hijzen, D. Law, A. Salvatori, P. Sicari and S. Thewissen (2020), Addressing labour market
challenges in Belgium, OECD Economics Department Working Papers, No. 1602, Paris, France, OECD Publishing.

Apostel A. and M. Barslund (2024), ‘Measuring and characterising green jobs: A literature review’, Energy Research &
Social Science 111, 103477.

Apostel A., M. Barslund and |. Tobback (forthcoming), Green and brown occupations. and labour market dynamics:
Evidence from Belgium.

Barnow B.S., J. Trutko and J.S. Piatak (2013)? ‘Conceptual Basis for Identifying and Measuring Occupational Labour
Shortages’, in Barnow B.S., J. Trutko and J.S. Piatak (Eds.), Occupational Labour Shortages: concepts Causes,
Consequences, and Cures. Kalamazoo, MI, W.E. Upjohn Institute for Employment Research, 1-34.

Bowen A. and B. Hancké (2019), The Social Dimensions of ‘Greening the Economy’: Developing a taxonomy of labour
market effects related to the shift toward environmentally sustainable economic activities, Brussels, Belgium, European
Commission and LSE Consulting.

Bowen A., K. Kuralbayeva and E. L. Tipoe (2018). ‘Characterising green employment: The impacts of ‘greening’ on



workforce composition’, Energy Economics, 72, 263-275.

Cameron A. and P. Trivedi (2005), Microeconometrics: Methods and Applications, Cambridge, UK, Cambridge
University Press.

Causa, O., E. Soldani, M. Nguyen and T. Tanaka (2024), "Labour markets transitions in the greening economy:
Structural drivers and the role of policies", OECD Economics Department Working Papers, No. 1803, OECD
Publishing, Paris,

Causa O.., M. Abendschein, N. Luu, E. Soldani and C. Soriolo (2022), The post-COVID-19 rise in labour shortages,
OECD Economics Department Working Papers, No. 1721, Paris, France, OECD Publishing.

Cedefop (2023), Skills in transition: the way to 2035, Luxembourg, Publications Office of the European Union.

Cedefop (2021), The green employment and skills transformation: insights from a European Green Deal skills forecast
scenario, Luxembourg, Publications Office of the European Union.

Cedefop (2024), Untangling labour shortages in Europe: unmet skill demand or bad jobs?, Cedefop working paper
series No 20, Luxembourg, Publications Office of the European Union.

Consoli D., G. Marin, A. Marzucchi and F. Vona (2016), ‘Do green jobs differ from non-green jobs in terms of skills and
human capital?’, Research Policy 45(5), 1046-1060.

Coppens B., G. Minne, C. Piton and Ch. Warisse (2021), ‘The Belgian economy in the wake of the COVID-19 shock’,
NBB Economic Review, Sep 2021, 131-157.

Curtis E. M., L. O’Kane and R. J. Park (2024), ‘Workers and the Green-Energy Transition: Evidence from 300 Million
Job Transitions’, Environmental and Energy Policy and the Economy, vol. 5, 127-161.

40
National Bank of Belgium
Limited liability company
Brussels RLE — Company’s number: 0203.201.340 Registered
office: 14 Boulevard de Berlaimont — BE-1000 Brussels www.nbb.be

Editor



Pierre Wunsch
Governor of the National Bank of Belgium

© lllustrations: National Bank of Belgium

Layout: Analysis and Research Group
Cover: NBB CM — Prepress & Image

Published in October 2024
Dierdorff E., J. Norton, D. Drewes, C. Kroustalis, D. Rivkin and P. Lewis (2009), Greening of the World of Work:
Implications for O*NET®-SOC and New and Emerging Occupations, Raleigh, USA, National Center for O*NET

Development.

Dierdorff E., J. Norton, C. Gregory, D. Rivkin and P. Lewis (2011), Greening of the World of Work: Revisiting
Occupational Consequences, Raleigh, USA, National Center for O*NET Development.

European Bank for Reconstruction and Development (2023), EBRD Transition Report 2023-24: Transitions Big and
Small, Chapter 3, London, UK, European Bank for Reconstruction and Development.

European Labour Authority (2024), EURES Report on labour Shortages and surplus 2023, Luxembourg, Publications
Office of the European Union.

Eurostat, EU Labour Force Survey (waves from 2017 to 2023), available at
https://ec.europa.eu/eurostat/web/microdata/european-union-labour-force-survey

Federal Planning Bureau (2024), Population projections 2023-2070, Brussels, Belgium, Federal Planning Bureau,
available at https://www.plan.be/databases/data-35-en-population_projections_2023_2070

Frohm E. (2021), Labor Shortages and Wage Growth, ECB Working Paper Series No. 2576, Frankfurt am Main,
Germany, European Central Bank.

Groiss M. and D. Sondermann (2024), ‘Help Wanted: The Drivers and Implications of Labour Shortages’, Applied
Economics, 1-15.

High Council for Employment (2024), Etat des lieux du marché du travail en Belgique et dans les régions, Brussels,
Belgium.

Horbach J. (2014), Determinants of labor shortage - with particular focus on the German environmental sector, |AB
Discussion Paper No. 22/2014, Nurnberg, Germany, Institut fir Arbeitsmarkt- und Berufsforschung (IAB).

Le Barbanchon, T., M. Ronchi, and J. Sauvagnat (2023). ‘Hiring frictions and firms’ growth’. CEPR Discussion Paper
Series, No. 17891.

Mealy P., R.M. del Rio-Chanona and J. D. Farmer (2018), What You Do at Work Matters: New Lenses on Labour,
SSRN Electronic Journal.

OECD (2023), Job Creation and local Economic Development 2023: Bridging the great green divide, Paris, France,
OECD Publishing.

OECD (2024), OECD Employment Outlook 2024: The net-zero transition and the labour market, Paris, France, OECD
Publishing.



Sato M., L. Cass, A. Saussay, F. Vona and L. Mercer (2023), Skills and wage gaps in the low-carbon transition:
comparing job vacancy data from the US and UK, London, UK, Grantham Research Institute on Climate Change and
the Environment and Centre for Climate Change Economics and Policy, London School of Economics and Political
Science

U.S. Bureau of Labor Statistics (2015), ISCO-08 x SOC 2010 Crosswalk, available at
https://www.bls.gov/soc/ISCO_SOC_Crosswalk.xls

Valero A., J. Li, S. Muller, C. Riom, V. Nguyen-Tien and M. Draca (2021), Are ‘green’ jobs good jobs? How lessons from
the experience to-date can inform labour market transitions of the future, London, UK, Grantham Research Institute on
Climate Change and the Environment and Centre for Economic Performance, London School of Economics and
Political Science.

41
Vandeplas A., I. Vanyolos, M. Vigani, and L. Vogel (2022), The Possible Implications of the Green Transition for the EU

Labour Market, European Economy - Discussion Papers 176, Brussels, Belgium, Directorate General Economic and
Financial Affairs, European Commission.

Vona F. (2021), Labour Markets and the Green Transition: a practitioner’s guide to the task-based approach, Biagi F.
and A. Bitat (Eds.), Luxembourg, Publications Office of the European Union.

Vona F., G. Marin, D. Consoli. (2019), ‘Measures, drivers and effects of green employment: evidence from US local
labor markets, 2006—-2014’, Journal of Economic Geography, 19(5), Oxford, UK, Oxford University Press, 1021-1048.

Vona F., G. Marin, D. Consoli and D. Popp (2015), Green skills, NBER Working Paper No. 21116, Cambridge, USA,
National Bureau of Economic Research.



42
List of abbreviations

Countries or regions
EU European Union

OECD Organisation for Economic Co-operation and Development Abbreviations
Cedefop European Centre for the Development of Vocational Training EBRD European Bank for Reconstruction

and Development EGD European Green Deal

EIB European Investment Bank



FPB Federal planning Bureau
ICT Information and Communication Technology ISCO International Standard Classification of Occupations LFS

Labour Force Survey

O*NET Occupational Information Network
SOC Standard Occupational Classification

SOCPC Standard Occupational Classification Policy Committee Statbel Belgian statistical office

VDAB Flemish Service for Employment and Vocational Training 43

NATIONAL BANK OF BELGIUM - WORKING PAPERS SERIES

The Working Papers are available on the website of the Bank: http://www.nbb.be.

405. “Robert Triffin, Japan and the quest for Asian Monetary Union”, |. Maes and |. Pasotti, Research series,
February 2022.

406. “The impact of changes in dwelling characteristics and housing preferences on house price indices”, by
P. Reusens, F. Vastmans and S. Damen, Research series, May 2022.

407. “Economic importance of the Belgian maritime and inland ports — Report 2020”, by I. Rubbrecht,
Research series, May 2022.

408. “New facts on consumer price rigidity in the euro area”, by E. Gautier, C. Conflitti, R. P. Faber, B. Fabo,
L. Fadejeva, V. Jouvanceau, J. O. Menz, T. Messner, P. Petroulas, P. Roldan-Blanco, F. Rumler, S.
Santoro, E. Wieland and H. Zimmer, Research series, June 2022.

409. “Optimal deficit-spending in a liquidity trap with long-term government debt”, by Charles de Beauffort,
Research series, July 2022.

410. “Losing prospective entitlement to unemployment benefits. Impact on educational attainment”, by B.
Cockx, K. Declercq and M. Dejemeppe, Research series, July 2022.

411. “Integration policies and their effects on labour market outcomes and immigrant inflows”, by C. Piton
and |. Ruyssen, Research series, September 2022.

412. “Foreign demand shocks to production networks: Firm responses and worker impacts”, by E. Dhyne, A.

K. Kikkawa, T. Komatsu, M. Mogstad and F. Tintelnot, Research series, September 2022. 413. “Economic

research at central banks: Are central banks interested in the history of economic thought?”, by I. Maes,

Research series, September 2022.

414. “Softening the blow: Job retention schemes in the pandemic”, by J. Mohimont, M. de Sola Perea and
M.-D. Zachary, Research series, September 2022.



415. “The consumption response to labour income changes, by K. Boudt, K. Schoors, M. van den Heuvel
and J. Weytjens, Research series, October 2022.

416. “Heterogeneous household responses to energy price shocks, by G. Peersman and J. Wauters,
Research series, October 2022.

417. “Income inequality in general equilibrium”, by B. Bernon, J. Konings and G. Magerman, Research
series, October 2022.

418. “The long and short of financing government spending”, by J. Mankart, R. Priftis and R. Oikonomou,
Research series, October 2022.

419. “Labour supply of households facing a risk of job loss”, by W. Gelade, M. Nautet and C. Piton, Research
series, October 2022.

420. “Over-indebtedness and poverty: Patterns across household types and policy effects”, by S. Kuypers
and G. Verbist, Research series, October 2022.

421. “Evaluating heterogeneous effects of housing-sector-specific macroprudential policy tools on Belgian
house price growth”, by L. Coulier and S. De Schryder, Research series, October 2022. 422. “Bank
competition and bargaining over refinancing”, by M. Emiris, F. Koulischer and Ch. Spaenjers, Research
series, October 2022.

423. “Housing inequality and how fiscal policy shapes it: Evidence from Belgian real estate”, by G.
Doménech Arumi, P. E. Gobbi and G. Magerman, Research series, October 2022.

424. “Income inequality and the German export surplus”, by A. Rannenberg andTh. Theobald, Research
series, October 2022.

425. “Does offshoring shape labor market imperfections? A comparative analysis of Belgian and Dutch
firms”, by S. Dobbelaere, C. Fuss and M. Vancauteren, Research series, November 2022.

426. “Sourcing of services and total factor productivity”, E. Dhyne and C. Duprez, Research series,
December 2022.

427. " Employment effect of citizenship acquisition: Evidence from the Belgian labour market", S. Bignandi
and C. Piton, Research series, December 2022.

428. "ldentifying Latent Heterogeneity in Productivity”, R. Dewitte, C. Fuss and A. Theodorakopoulos,
Research series, December 2022.

429. “Export Entry and Network Interactions - Evidence from the Belgian Production Network”, E. Dhyne, Ph.
Ludwig and H. Vandenbussche, Research series, January 2023.

430. "Measuring the share of imports in final consumption”, E. Dhyne, A.K. Kikkawa, M. Mogstad and F.
Tintelnot, Research series, January 2023.

431. "From the 1931 sterling devaluation to the breakdown of Bretton Woods: Robert Triffin’s analysis of
international monetary crises", |. Maes and |. Pasotti, Research series, January 2023. 432. “Poor and
wealthy hand-to-mouth households in Belgium”, L. Cherchye, T. Demuynck, B. De Rock, M. Kovaleva, G.
Minne, M. De Sola Perea and F. Vermeulen, Research series, February 2023.

NBB WORKING PAPER No. 459 — OCTOBER 2024 44
433. “Empirical DSGE model evaluation with interest rate expectations measures and preferences over safe
assets”, G. de Walque, Th. Lejeune and A. Rannenberg, Research series, February 2023. 434. “Endogenous
Production Networks with Fixed Costs”, E. Dhyne, A. K. Kikkawa, X. Kong, M. Mogstad and F. Tintelnot,
Research series, March 2023.
435. “BEMGIE: Belgian Economy in a Macro General and International Equilibrium model”, G. de Walque,
Th. Lejeune, A. Rannenberg and R. Wouters, Research series, March 2023.

436. “Alexandre Lamfalussy and the origins of instability in capitalist economies”, |. Maes, Research series,
March 2023.

437. “FDI and superstar spillovers: Evidence from firm-to-firm transactions”, M. Amiti, C. Duprez, J. Konings
and J. Van Reenen, Research series, June 2023.

438. “Does pricing carbon mitigate climate change? Firm-level evidence from the European Union emissions

trading scheme”, J. Colmer, R. Martin, M. Mudls and U.J. Wagner, Research series, June 2023. 439.

“Managerial and financial barriers to the green transition”, R. De Haas, R. Martin, M. Mulls and H.

Schweiger, Research series, June 2023.

440. “Review essay: The young Hayek”, |I. Maes, Document series, September 2023. 441. “Review essay:

Central banking in Italy”, I. Maes, Document series, September 2023. 442. “Debtor (non-)participation in

sovereign debt relief: A real option approach”, D. Cassimon, D. Essers and A. Presbitero, Research series,

September 2023.

443. “Input varieties and growth: a micro-to-macro analysis”, D.-R. Bagaee, A. Burstein, C. Duprez and E.
Farhi, Research series, October 2023.

444. “The Belgian business-to-business transactions dataset 2002-2021”, E. Dhyne, C. Duprez and T.
Komatsu, Research series, October 2023.

445. “Nowcasting GDP through the lens of economic states”, K. Boudt, A. De Block, G. Langenus and P.
Reusens, Research series, December 2023.



446. “Macroeconomic drivers of inflation expectations and inflation risk premia”, J. Boeckx, L. lania and J.
Wauters, Research series, February 2024.

447. “What caused the post-pandemic era inflation in Belgium?”, G. de Walque and Th. Lejeune, Research
series, March 2024.

448. “Financial portfolio performance of Belgian households: a nonparametric assessment”, L. Cherchye, B.
De Rock and D. Saelens, Research series, April 2024.

449. “Owner-occupied housing costs, policy communication, and inflation expectations”, J. Wauters, Z.
Zekaite and G. Garabedian, Research series, May 2024.

450. “Managing the inflation-output trade-off with public debt portfolios”, B. Chafwehé, Ch. de Beauffort and
R. Oikonomou, Research series, July 2024.

451. “State-owned suppliers, political connections, and performance of privately-held firms evidence from
Belgian firm data”, P. Muylle and E. Dhyne, Research series, July 2024.

452. “Inputs in distress: Geoeconomic fragmentation and firms’ sourcing”, L. Panon, L. Lebastard, M.
Mancini, A. Borin, P. Caka, G. Cariola, D. Essers, E. Gentili, A. Linarello, T. Padellini, F. Requena and J.
Timini, Document series, August 2024.

453. “Anatomy of the Phillips Curve: micro evidence and macro implications”, L. Gagliardone, M. Gertler, S.
Lenzu and J. Tielens, Research series, August 2024.

454. “Hunting “brown zombies” to reduce industry’s carbon footprint”, G. Bijnens and C. Swartenbroekx,
Research series, September 2024.

455. “Exchange rate overshooting: unraveling the puzzles”, M. Braig, S. K. Ruth and W. Van der Veken,
Research series, September 2024.

456. “Multinational networks and trade participation”, P. Conconi, F. Leone, G. Magerman and C. Thomas,
Research series, September 2024.

457. “Inflation (de-)anchoring in the euro area”, V. Burbau, B. De Backer and A. L. Vladu, Research series,
September 2024.

458. “Bank specialization and corporate innovation”, H. Degryse, O. De Jonghe, L. Gambacorta and C.
Huylebroek, Research series, October 2024.

459. “Will labour shortages and skills mismatches throw sand in the gears of the green transition in
Belgium?”, M. Barslund, W. Gelade and G. Minne, Research series, October 2024.

45 NBB WORKING PAPER No. 459 - OCTOBER 2024



