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Context

Green jobs and skills are essential for transitioning to an environmentally
sustainable economy and achieving climate neutrality.

Understanding the characteristics of green jobs is crucial for developing informed
policies that mitigate the workforce impact of this structural transformation (Causa
et al., 2024; Vandeplas et al., 2022).

What do we know about green jobs?
Higher levels of education, experience, and on-the-job training.
Less routinized, requiring analytical and interpersonal skills (Consoli et al., 2016).
Higher job quality and wages (Bowen et al., 2018; Valero et al., 2021).

Prominent definition: Green jobs are defined by task content Vona et al.,
2019→ Gradient of ”greenness” based on the share of green tasks within
occupations. Uses O*NET data, extended to ISCO-08 (4-digit level) by Scholl
et al., 2023.
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Complementing tasks analysis with skills analysis
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Research Goals

Using green skills and OJA data, we conduct an analysis on 26 European countries
and the UK (2019-2023), focusing on these questions:

What are the main characteristics of green OJAs compared to non-green
OJAs in terms of education, experience, and wages?

What role do green skills play in traditionally non-green (brown) occupa-
tions?

How similar or distinct are green OJAs compared to non-green OJAs in
terms of skillsets?
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Data

Source: Eurostat’s Web Intelligence Hub (WIH) (2019–2023).

∼ 29 million OJAs from 26 EU countries and the UK which have jointly valid values
for country, date, ISCO-08 occupation, wage, education, experience, NACE
macrosector.

Green job identification:
An OJA is green if it includes at least one green skill (they represent ∼ 5% of our
population) .
Green skills defined using ESCO and Cedefop classifications1 .

Focus on heterogeneity within ISCO-08 occupations.

Data selection: Validation of Occupation-Skill Relations; exclusion of ESCO
knowledge and language concepts.

1ESCO and Cedefop Green Taxonomy
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https://ec.europa.eu/newsroom/empl/items/741088/en
https://www.cedefop.europa.eu/en/publications/9197


Findings: Descriptive Evidence

Figure: Percentage distribution of Green and not-Green OJA for all dataset variables

Note: authors’ calculations on WIH-OJA data
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Findings: Profiling of Green OJA

Following Consoli et al. (2016) we estimate a OLS-FE equation to capture the
characteristics of green OJA compared to non-green ones (353 occupations ISCO-08
4th digit).

yi,c,s,t = βgreeni,c,s,t + ΓFEi,c,s,t + ϵi,c,s,t (1)

green is a dummy identifying green
OJA, Γi,C,S,t is a matrix of dummy
variables for i occupation, C country, S
sector and t year.

Findings: Green OJA are required
higher levels of education, shorter
experience, and are offered higher
wages

Results are in line with Consoli et al.,
2016.
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Findings: Profiling of Green OJA

Adding time interaction to the green dummy, we observe trends over time

yi,c,s,t = β greeni,c,s,t It + Ii,c,s∆+ ϵi,c,s,t (2)

Figure: Interaction effects: Time variable with Green OJA Dummy
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Findings: Green skills and brown occupations

We use Scholl et al., 2023 Greenness indicator - based on Vona et al., 2019 - to study
its interaction with Green OJA.

OLS-FE estimated at the OJA level,
adding an interaction between a green
occupation dummy with the green OJA
dummy.

Findings: green skills have a positive
correlation with education and
experience requirements as well as
wage for non-green occupations
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Findings: Green skills and green occupations

Resticted sample: green occupations
only to study heterogeneity across the
greenness distribution.

Findings: higher greenness is
associated with lower contribution of
green skills to the wage premium
and higher education requirements
for green OJA.
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Skill requirements: non-green skills

Differences between green and non-green OJA skillsets using a Jaccard distance.

Ji = 1 −
S(i,g) ∩ S(i,ng)

S(i,g) ∪ S(i,ng)

The Jaccard distance is additive: the
overall distance is a linear combination
of the Jaccard distance calculated for
mutually exclusive and exhaustive
groups of skills.

Findings: differences are mainly
explained by social and
communication skills and
management skillsa.

aWe introduce an aggregate coarse classification that
distinguishes between Cognitive, Digital, Manual, Management,
and Social and Communication skills.
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Skill requirements: specialization

Green skills aside, do green OJA have more distinctive and unique skillsets? Which
skill types lead their specialization?

rcaos =

sfos∑J
j=1 sfoj∑K
k=1 sfks∑K

k=1
∑J

j=1 sfkj

=
sfos∑K
k=1 sfks

K

If the rcaos > 1, it indicates specialization.
However, the rcaos is ∈ [0,+∞) and lacks
symmetry around its neutral value. We use the
Symmetric Revealed Comparative Advantage
(RSCA) by Laursen, 2015:

rscaos =
rcaos − 1
rcaos + 1

Findings: green OJA have distinctive skill
sets driven by cognitive and manual skills
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Conclusions

We develop a study of green jobs identified by green skills (know-how
expressed in employment demand). OJA provide granular data to analyze
trends and investigate heterogeneity within occupation ISCO-08.

We manage to shed light on the role of green skills in brown occupations and
show that the latter enjoy a wage premium if they are required green skills.

We observe that their skillsets are more distinctive and specialized in
cognitive and manual skills compared to non-green ones.

=⇒ Policy implications: Insights for training, upskilling, and reskilling workforce for
green transition.
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Thank you!
Alessia De Santo

alessia.desanto@unimib.it
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Appendix: What is an OJA?
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Appendix: Skills Groups

Figure: Skills Groups
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