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Vocational training: Occupations with green
skills are in high demand
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Tackling the climate crisis requires a restructuring of the economy, which increases

the demand for particular skills. In Germany, this increased demand is confronted
with an overall scarcity of skilled labour. Vocational training for occupations with
green skills may help to fill part of this gap.

The current ecological crises, and above all climate change, require a restructuring of the economy.
The aim of this ecological transformation is to replace production methods which are harmful to the
environment and contribute to climate change with ecologically sustainable processes and
technologies. However, many of these “green” technologies require specially-trained personnel,
resulting in a growing need for skilled workers in environmentally and climate-friendly occupations.

In the German case, dual vocational training plays a central role for meeting this need.



https://iab-forum.de/en/glossar/dual-apprenticeship-training/

At the same time, the large cohort of baby-boomers born in the 1950s and 1960s are going to reach
retirement age in the coming years. Yet, the cohorts that leave school in the next years are
comparatively small. This development is likely to further reduce the number of skilled workers on
the labour market overall and is already felt in the vocational training system today: Problems with
matching have intensified, and the number of unfilled training positions have shot up in recent

years, as described by Bernd Fitzenberger et al. (2022) and Ute Leber et al. (2023).

Applicant numbers decline most sharply in jobs with “brown” skills

According to the vocational training statistics from the German Federal Employment Agency (BA),
the total number of applicants for training positions fell sharply between 2013 and 2022. In 2013,
523,000 people were looking for a training position through the BA system. In 2022 this number had
shrunk by 21.5 percent, to 402,000. In contrast, the number of vacant training positions reported to

the BA grew from 521,000 in 2013 to almost 541,000 (+3.8 %) in 2022.

However, this development was not uniform across occupations. This becomes clear when
differentiating between three categories of occupations based on occupation-typical activities, as
used by the European Commission (2022) and the OECD (2023), among others: occupations with
environmentally- and climate-friendly skills (green skills), occupations with skills that are harmful to
the environment and climate (brown skills), and occupations with skills that are neither green nor
brown (white skills). Examples of occupations with green skills are occupations in “classic”
environmental protection, in the production of renewable energy, but also in plumbing, heating and
air conditioning technology. Another example is chimney sweeping, an occupation with an
increasing amount of “green” activities in its occupational profile, such as measuring emissions and
energy consulting. Occupations with white skills are primarily found in the health and service
professions. Examples for occupations with brown skills are occupations in plastics production,

livestock farming, and the production of certain building materials.

Amongst young workers, demand for occupations with brown skills fell particularly sharply: For
occupations in this category, the number of people seeking vocational training positions through
the BA halved from around 59,000 in 2013 to less than 30,000 in 2022. In contrast, the number of
people seeking vocational training positions with green skills fell only slightly between 2013 and
2022, from 218,000 to 210,000. Likely causes for these developments are changes in the economy or
labour market structure; changes in the orientation of occupations; as well as shifting demand

towards occupations that already had green skills in 2013.



https://iab-forum.de/en/glossar/cohort/
https://iab.de/en/publications/publication/?id=12784325
https://iab.de/publikationen/publikation/?id=13226803
https://iab-forum.de/en/glossar/federal-employment-agency/
https://esco.ec.europa.eu/en/about-esco/publications/publication/green-skills-and-knowledge-concepts-labelling-esco
https://www.oecd.org/employment/assessing-and-anticipating-skills-for-the-green-transition-28fa0bb5-en.htm

The ratio of people seeking vocational training to open training
positions is higher for occupations with green skills

A common measure of the shortage of trainees is the ratio of people seeking vocational training to
the number of vacant training positions. Figure 1 shows that for occupations with green skills where,
on average, there were around 1.1 applicants for each open training position in 2013. In 2022,
however, this number dropped to only 0.8. The underlying reason is the sharp increase in demand
for workers with green skills: During this period the number of training positions registered with the

BA for occupations with green skills rose from 198,000 in 2013 to 251,000 in 2022.

For occupations with brown skills, the significant decline in the number of people seeking
vocational training was offset by a moderate decline in open training positions, from 76,000 in 2013
to 68,000 in 2022. Because the number of applicants fell much more swiftly than the number of open
positions, this resulted in a sharp decline in the ratio of applicants to open training positions:
Between 2013 and 2022, the number of applicants per open training position in occupations with

brown skills fell from about 0.8 to about 0.4.

Fig. 1: Ratio of people seeking vocational training to open training positions
in occupations with green, white and brown skills
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Motes: Applicants and open positions are registered via the BA system. The assignment to the categories “green skills”, “brown skills®
and “white skills” is based on the German Classification of Occupations 2010 (KIdB) and the Greenness of Jobs Index (GOJI, Janser 2024)
and corresponds to the labels used by the European Commission (2022) and the OECD (2023).

Reading example: In 2013, there was an average of 1.1 applicants per vacancy in occupations with green skills. In 2022, it was 0.8.
Source: Own calculations based on vocational training statistics (BA 2023 statistics) and the Greenness of Jobs Index (G0JI, Janser 2024).




The number of trainees in occupations with green skills has grown
significantly

However, a high ratio of applicants to vacancies does not necessarily lead to many newly filled
vocational training positions. Figure 2 therefore depicts the development of the number of new
trainees in the three occupational categories. The data is available for the years 2013 to 2021.
Arguably, the comparably high attractiveness of training occupations with green skills and the
strong demand for skilled workers in this area led to an increase in the actual number of newly filled

training positions. The increase between 2013 and 2021 was around 14 percent.

In contrast, the number of newly filled training positions in occupations with brown skills was
15percent lower in 2021 than in 2013. For jobs that cannot be assigned to neither of these two

categories, almost 10 percent fewer training positions were filled in 2021 than in 2013.

These results may be driven by a higher demand for occupations that already had green skills in
their task profile in 2013, or by demand for occupations that became “greener” over time. An
example for the latter type of occupations is “roofing”, for which two green skills - “energy
consulting” and “installation of solar thermal energy” - were added to the job profile in 2016. When
using the task profiles as of 2013 for the classification of occupations, the development is very
similar to the one displayed in Figure 2. This strongly suggests that changing task profiles can only
account for a small part of the increase in newly filled training positions with green skills. Almost all
of the increase is explained by a growing demand for occupations that already had green skills in

2013.




Fig. 2: Newly filled training positions in occupations with green, white
and brown skills
Development 2013 - 2021, index values (2013 = 100)
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MNotes: Applicants and open positions are registered via the BA system. The assignment to the categories “green skills”, “brown skills™
and “white skills” is based on the German Classification of Occupations 2010 (KIdB) and the Greenness of Jobs Index {GOJI, Janser 2024)
and corresponds to the labels used by the European Commission (2022) and the OECD (2023).

Reading example: For occupations with green skills the number of newly filled training positions was around 14 % higherin 2021
thanin 2013. For occupations with brown skills this number was 15 % lower.

Source: Own calculations based on the 1AB employee history and the Greenness of Jobs Index (GOJI, Janser 2024).

In regions under high pressure to transform, the number of trainees
in occupations with green skills is increasing only slowly

The number of trainees in occupations with brown and green skills may have developed differently

across regions. We investigate this possibility using regression analysis.

We use the share of employees in occupations with brown skills in 2013 as an indicator for the
regional pressure to transform, i.e. the degree to which the regional labour market was dominated
by brown-skill occupations in 2013. The pressure to transform has a statistically significant negative
relationship with the change in the number of trainees in occupations with green skills. This means
that in regions under high pressure to transform the number of trainees in occupations with green
skills increased more slowly from 2013 to 2021 than in other regions. Hence, the ecological
transformation of the training system proceeds more slowly in regions with high pressure to

transform.




In ageing regions, the number of trainees in occupations with brown
skills fell particularly sharply

In regions where an above-average share of people is approaching retirement age and where the
share of young people that leave school is comparably small, the workforce is at risk of ageing more
rapidly. In these regions, a particularly large number of open training positions are likely to remain

unfilled.

The regression analysis shows that in such regions the number of newly filled training positions for
occupations with brown skills and for occupations with white skills fell particularly sharply. In

contrast, this pattern could not be identified for occupations with green skills.

Table 1 clarifies the magnitude of these relationships. It displays the average percentage change in
the number of new training relationships for illustrative cases. In regions with low pressure to
transform and a medium ratio of older to younger people, the number of newly-filled training
positions for occupations with green skills was 16.1 percent higher in 2021 than in 2013, while in
regions with high pressure to transform, growth was only 11.4 percent. For occupations with
activities that are harmful to the environment or the climate, the difference between different
regions was smaller and was not statistically significant. The growth rates for occupations with

white skills, on the other hand, do not differ between regions with low or high pressure to transform.

As further illustrative examples, we consider regions with medium pressure to transform against a
varying degree of ageing. The decline in newly-filled training positions for occupations with brown
skills varies greatly with the degree of ageing: In regions with medium pressure to transform and a
low degree of ageing, the shrinkage was 6.3 percent, whereas in otherwise similar districts with a
high degree of ageing, the decline was much greater at 22.8 percent. The decline in training for
occupations with white skills also varies with the degree of ageing, although the connection is
somewhat weaker in this case. In contrast, the growth in occupations with green skills differed far

less between otherwise similar regions with low or high levels of ageing.




Tab.: Change in the number of newly-filled vocational training positions in
occupations with brown, green and white skills, 2021 in comparison to 2013,
by degree of ageing and pressure to transform in 2013

in percentage, calculations based on the regression model

A: districts with a medium level of ageing in 2013

pressure to

occupations with

occupations with

occupations with

transform in 2013 brown skills green skills white skills
low -8.4 +16.1" -8.9
rather low 9.0 +15.0" -8.8
medium 9.8 +13.8" -8.7
rather high -10.4 +12.5* -8.6
high -11.0 +11.4* -8.5

B: districts with a medium pressure to transform in 2013

level of ageing
in2013

low
rather low
medium

rather high
high

occupations with

brown skills
-6.3"*
7
-7.8*
-13.1*
-22.8*

occupations with
green skills

+14.4
+14.1
+13.8
+13.2
+11.5

occupations with
white skills

-6.9%
-6.7"
-8.7"
-10.4*
-15.4%

Motes: Values marked with * are statistically significant at the 5 % lsvel. The levels “low”, “somewhat low”, “medium”, “somewhat high” and
“high” correspond to the 10 %, 25 %, 50 %, 75 % and 90 % quantiles in the data. In the calculations, we assume that in the case of 8 medium
pressure to transfarm and a medium degree of ageing, the change in the number of newly filled training positions corresponds to the

average change in all districts.

Reading example: In districts with a medium level of ageing and a rather low pressure to transform in 2013 , the number of trainess in
occupations with green skills was on average 15.0 % higherin 2021 than in 2013,

Source: Dwn calculations based on the I1AB employee history, the Greenness of Jobs Index and the regional statistics of the Federal

Statistical Office. @ 1AB

Conclusion

This analysis shows that despite a decline in the overall number of applicants between 2013 and

2022, the number of newly filled training positions for occupations with green skills has increased.

Growth was above average in regions where already in 2013 relatively few employees worked in

occupations with brown skills. Arguably, these regions had a head start into the ecological

transformation.

In contrast, the lack of applicants is much more severe in occupations with brown skills. The

number of newly filled training positions for occupations with brown skills fell by 15 percent from

2013 to 2021 - potentially due to a realignment of companies towards more ecological processes.

This development was particularly serious in ageing regions.




However, many occupations with brown skills will still be needed in the future. In order for these
occupations to once again become attractive, two changes are required: First, occupations in which
brown skills currently play a major role need to become more environmentally and climate-friendly
overall. And second, the training content of all occupations - especially those with brown skills -
should be adapted so that trainees are prepared for more ecologically sustainable tasks in the

future and thus can help to drive the transformation forward.

Over time, more environmentally and climate-friendly skills can be added to all occupations and
this “greening” would bolster the ecological transformation. The very positive development of the
number of trainees in occupations with green skills suggests that the “greening” of training courses
can also increase their attractiveness - not least because these occupations become potentially

more sustainable and thus offer the trainees a better, longer-term perspective on the labour market.

In Brief

= Climate action requires a restructuring of the economy towards more ecologically

sustainable technologies with a significantly reduced use of fossil fuels. This suggests a
growing need for skilled workers in occupations with green skills.

= At the same time, the large baby boomer cohorts will be retiring in the coming years,
whilst upcoming younger cohorts are comparably small.

= Despite the general lack of trainees, the number of newly-filled training positions for
occupations with environmentally- and climate-friendly occupational content
(occupations with green skills) increased by 14 % between 2013 and 2021.

= |n regions where in 2013 a relatively high proportion of employees worked in occupations
with ecologically harmful activities (occupations with brown skills), the proportion of
trainees in occupations with green skills rose more slowly than average.

= The number of newly-filled training positions in occupations with brown skills was around
15 % lower in 2021 than in 2013. This decline was particularly significant in ageing
regions.

= The positive development of the number of trainees in occupations with green skills
suggests that the “greening” of occupations also increases their attractiveness.
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