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This paper uses register data and open vacancy data to determine if green industries require different skills than
other employers. This is done by focusing on how the entry of the battery producer Northvolt changed the labour
demand when establishing in Skellefted (Sweden). Using data on all vacancies in Sweden 2016-2023 we analyse
the skill- and knowledge demand in Northvolt’s job ads and compare that to the labour demand at the local,
regional and national level. In terms of occupations, we find only minor tendencies towards a higher demand of
higher-skilled jobs compared to incumbent local employers, but an increase of service work and a reinforcement
of the local manual work specialization. Using language models, we combine the vacancies with a scheme of
skills and knowledge from the ESCO-taxonomy. Interestingly, Northvolt deviates in both the skill- and knowledge
requirements compared to similar jobs in the rest of the country. This especially concerns a greater emphasis on
information, collaboration and communication skills in contrast to other employers who stress manufacturing
experience. Despite these skill-specific differences, our experimental approach finds little evidence that the entry
spurred a significant diversification and upgrading of the regional labour market.

1. Introduction

"Green growth’ is a top priority in the western world. The EU, for
instance, has set an ambitious goal to cut CO2 emissions by 55 % by
2030 compared to 1990 levels (EU Commission, 2023). Among other
things, this ‘European green deal’ includes a transformation of the trans-
port sector with the ambition to have no production of fossil fuelled
vehicles after 2035. This presents challenges for the EU, given the
significant role of the European automotive industry and the absence
of large-scale European battery manufacturers. However, several Eu-
ropean initiatives are underway, with the Swedish start-up Northvolt
among the first to initiate large-scale battery production. Despite such
nascent experiments, there are also concerns whether the green tran-
sition will require new location-specific resources and capabilities, dis-
rupting present regional specializations and spatial divisions of labour
(Gracia et al., 2024; Yeung, 2024). This raises broader questions about
which regions having the necessary resources to succeed in the green
transformation (McCann and Soete, 2020; Froy et al., 2022).

The regional effects of large investments — including the ongoing
transformation of the automotive sector — will depend on the type of
investment, the degree of national control, the conditions at the home
market as well as the type of functions allocated to different regions
within national and global production networks (Gracia et al., 2024;
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Pavlinek, 2022). For example, when Northvolt initiated their factory in
the medium-sized town of Skellefted in northern Sweden, local policy-
makers embraced the opportunity by expecting a radical transformation
of the labour market due to the technological complexity of large-scale
battery production (Eriksson et al., 2024). However, although external
investments could be a nucleus for further development, scholars ar-
gue that such investments might not lead to major changes like upgrad-
ing or diversification (Pavlinek, 2022). It may instead reinforce existing
development paths and increase financial pressure on local economies
(Eriksson et al. 2025), especially if the development is resource-driven
(MacKinnon, 2013). If the expected regional benefits from these green
investments don’t materialize, regions might face economic and social
challenges instead of the development of a new green growth path
(Rodriguez-Pose and Bartalucci, 2024).

The aim of this paper is therefore to assess how a regional economy,
Skellefted in Sweden, is affected by the entry of the battery producer
Northvolt. The case exemplifies an unpreceded entry in Swedish history
in terms of both scale and pace. The plan was to, over a few years, create
5 000 jobs in a municipality of about 70 000 people, while at the same
time build a cluster of suppliers to break the European dependence from
Asian producers.

While the current literature on the battery production so far mainly
focused on the technological dimensions (e.g., Gong and Hansen, 2023),
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we instead focus on the labour market effects and changes in skill-
requirements of the entry. This is motivated by the fact that changes in
the number and type of jobs present in the region, structure the human
capital resources available to embark on a new development path (e.g.,
Hane-Weijman et al., 2022; @stergaard et al., 2021). In the Swedish con-
text labour market transformation is also the main mechanism through
which broader regional welfare effects in Sweden are produced via res-
idents’ income taxes. We also aim to contribute to the discussion on the
skill-requirements of these nascent ‘green’ activities (Froy et al., 2022),
particularly whether the demand of skills and knowledge is different in
a ‘green’ industry like Northvolt compared to similar jobs of incumbent
employers. We approach this task using both register data and job ads,
and by the use of language models we combine vacancies with a scheme
of skills and knowledge from the ESCO-taxonomy. Although vacancies
only represent a set of desired qualities from the employer’s side (e.g.,
Atalay et al. 2020; Acemoglu et al., 2022), it does provide a much more
detailed account of requirements for a job compared to labour market
statistics (Henning et al., 2025).

Our explorative results suggest that despite the size of the entry,
most jobs created match well with the demand of incumbent employ-
ers in the region and we find little support for an increasing demand
of high-skilled workers that could spur regional upgrading. While we
identify some differences among the skills and knowledge sought for,
this pertains more to the focus on social skills rather than green skills
per se. Apart from clear evidence of a demand for occupations with
higher education, our job postings approach on the Swedish case thus
largely confirm previous results based on tasks in the US on the rela-
tive skill overlap between ‘brown’ and ‘green’ jobs (Bowen et al., 2018;
Consoli et al., 2016; Lim et al., 2023; Vona et al., 2018), and we there-
fore conclude that vacancies could be a viable alternative to identify the
skill-requirements of ‘green’ activities when information on tasks is not
readily available.

2. Green path development, GPN, firms and a new labour demand

‘Green growth’ has become a key focus on the policy agenda across
much of the Western world, accompanied by a surge in what are com-
monly called ‘green projects’, aiming to transition the economy towards
sustainability while simultaneously enhancing productivity, growth,
and employment (Zhou et al., 2023). In the Nordic countries, for exam-
ple, each government has set ambitious targets for reducing greenhouse
gas emissions (Norlén and Berbert, 2024). In Sweden, a strong media-
and political discourse has largely centred on the possibilities arising
from major green initiatives in the northernmost parts of the country
(Eriksson et al., 2025), focusing on investments in battery factories,
green steel production, and hydrogen facilities, as means for Sweden
to become the first fossil-free welfare state (De Leeuw and Vogl, 2024).
For regions expecting these investments, the opportunity to integrate
into global production networks within emerging ‘green’ industries has
been viewed as a desirable strategy to counter trends of depopulation
and economic stagnation, by fostering job creation and attracting cap-
ital. Despite increasing focus on the possibilities and challenges on de-
veloping a ‘greener’ economy, there are still relatively little work trying
to disentangle what a ‘green path development’ would mean in terms
of industries and occupations at the regional scale (Consoli et al., 2016;
(stergaard et al., 2021; Froy et al., 2022).

2.1. Green path development

There are different approaches to understand the development of
‘green industries’ and regional ‘green path developments’ (Zhou et al.,
2023), which is of course related to the specific perspective of regional
economic change more in general and path development in particular.
An Evolutionary Economy Geography (EEG) approach would tradition-
ally discuss the development of a region in terms of more endogenous
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processes of path dependency and regional branching. In essence this im-
plies that since industries tend to cluster in space (Hidalgo et al., 2007),
new activities that are relatively more related are more likely to en-
ter, while activities less embedded are more likely to exit (Neffke et al.,
2011). Hence, the industries and firms present in the region and these
industrial structures strongly condition the possibilities for regional
change. A green regional path development, from a traditional EEG per-
spective, would then emerge through the transition of incumbent firms
or the entry of related green firms (Zhou et al., 2023). Although the for-
mer seems to be more prevalent in the Nordic context (@stergaard et al.,
2024), Froy et al. (2022) also argue that existing specializations may
pose a hinder for a green transition due to lock-in effects. Instead,
leapfrogging may occur in which new economic activities, not embed-
ded in regional ‘brown’ capabilities, can emerge with a competitive ad-
vantage.

This is in line with the point made by Trippl et al. (2020) of the
possibility of initiating a green path development not only through
path renewal and path diversification, which are more embedded within
the regional industry structure previously described, but also through
path importation and path creation, which are about introducing activi-
ties that are new to the region. Such regional aspirations lean towards
more exogenous development forces by primarily attracting investments
and becoming more embedded in global production networks (or global
value chains) that may facilitate regional upgrading (Henderson et al.,
2002). However, this kind of ‘strategic coupling’ (MacKinnon, 2013;
Yeung, 2021), give rise to very different regional effects depending on
regional preconditions, making the exogenous vs endogenous divide ar-
tificial (Lee 2024). Yeung (2024), for example, argues that related di-
versification and strategic coupling is mutually constitutive and inter-
act in a dialectical way depending on place-specific contingencies. For
example, the existing position of the regional economy within value
chains, structure the possibilities for how a new coupling could trig-
ger path renewal since core regions are more likely to have higher au-
tonomy and control while peripheral and lagging regions may only be
able to tap into specific parts of GPN:s, and sometimes only low-value
parts (Coe and Yeung, 2015). In fact, the chances that coupling would
lead to regional upgrading in relation to standardized production or re-
source extraction is usually limited. In the case of Pilbara in Australia,
MacKinnon (2013) identified that very few linkages with local firms
were established in relation to the mining boom, resulting in a discon-
nect between the firm and other regional actors and an uneven distribu-
tion of the value created. Blazek (2016) and Pavlinek (2022) identified
similar obstacles for the European automotive industry. The absence of
potential regional backward linkages would lock the region into low-
value added tasks, leading only to incremental changes rather than up-
grading of local firms or processes of regional diversification.

This tension between development and lock-in relates to previous
discussions in economic geography on the structural power asymme-
tries related to functional specialization in general, and resource depen-
dence in particular. This was, for example, central in the seminal work
by Massey on the spatial division of labour (1984) in which path depen-
dency (or historical contingency in her words) is not solely an economic
logic but also a political. The more exogenous force of regional change
via the inclusion/exclusion in GPN:s is therefore fragmented, with dis-
tinct functions distributed across different locations. A lead firm would
in this context choose to locate different functions to different places, de-
pending on the resources required to produce goods and/or services. In-
deed, numerous accounts argue for how the region-specific endowments
(like institutional quality, skills or available natural resources) influence
to what extent new investments lead to upgrading or lock the region into
a development trap where the desired regional welfare effects from an
investment are not realized (Diemer et al 2022; Blazek 2016).

While there are a lot of studies on regional branching, and a
lively discussion on the possibilities of embarking into a new ‘green’
development path, very little is still known about the drivers of
green technologies, industries and skills (Froy et al., 2022). Both
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(Pstergaard et al. (2021) and Shapira et al. (2014) argue that the fo-
cus on sectors and technologies, in both academic and policy circles, is
a main limitation in order to fully grasp the process of a so-called green
path development. Instead, focus should be directed towards lower-scale
changes, like products and the skills and human capital needed in these
transitions, since those condition the activities possible to specialize in
and the possibilities for regional upgrading. This focus on primarily sec-
tors and firms is a prevalent phenomenon in research on path devel-
opment at large. It is however now a growing interest in the relation-
ship between regional change, skills and occupations within EEG re-
search (e.g., Deegan et al., 2024; Hane-Weijman et al., 2022; Hernandez-
Rodriguez et al., 2023). Given the relative immobility of workers com-
pared to capital or knowledge, regions are inclined to specialize in cer-
tain functions rather than industries (Hernandez-Rodriguez et al., 2023;
Wixe and Andersson, 2017). Hane-Weijman et al. (2022), for example,
show that the regional occupational structure in Sweden is more stable
than the regional industry structure, implying that the goods and ser-
vices produced in regions change faster than the skills and knowledge
embodied in occupations. This implies that the spatial division of labour
creates unique local profiles of functions and activities, leading to his-
torically contingent specializations that in turn influence the nature of
investments and the ways in which coupling is possible (Farinha et al.,
2019; Kuusk, 2021; O’Clery and Kinsella, 2022). It is, for example, ev-
ident that the existing division of labour in the European automotive
industry has a clear core-periphery focus related to functional special-
ization and control (Pavlinek, 2022) and early evidence suggests that
this is likely to be reinforced in relation to the emerging EV produc-
tion (Gracia et al., 2024). Hence, by giving more attention to workers
within labour markets we are better equipped to analyze if, and in such
case how, regional diversification also leads to an upgrading in terms
of better and more highly paid jobs that could be translated to broader
regional welfare effects (Elekes et al., 2023). Hence, coming closer to
scrutinizing more just dimensions of transitions by highlighting changes
in labour demand (see e.g., Eadson et al., 2023).

2.2. New entrants and a changed labour demand?

The literature discussing the regional impact of different types of
firm entrants, provides some insights into the potential channels at play
for path development through labour market changes by describing two
main types of entrants: firms that locate where the industry is relatively
underdeveloped or even absent (pioneer firms), and firms that locate
where the specific industry is well-represented (cluster firms). Using
these typologies, Hausmann and Neffke (2019) showed that pioneers
in Germany are more likely to search for specialized workers from out-
side the region and confined to sourcing local workers without previous
industry experience. Pioneer firms are also more likely to hire a greater
share of previously unemployed workers to fill the high demand com-
pared to cluster entries. This is an indication of the difficulty associated
with hiring more experienced workers to pioneer firms due to the rela-
tive shortage of suitable skills in the region. A regional demand shock
requires recruitment in new domains among more peripheral labour
market segments and across larger distances (see e.g., Borggren et al.,
2016).

Cluster-entries, on the other hand, are more likely to have a more
readily access to workers due to the concentration of similar and related
activities and are therefore less likely to have to attract workers from
other regions. The literature on industrial clusters clearly shows that
competition for market shares and labour is high in localized clusters
(Delgado et al., 2010), implying that there is an increased risk of poach-
ing in the case of a cluster entry if the new firm can offer higher wages
than the existing local firms (Combes and Duranton, 2006). While po-
tentially facilitating recruitment of the entry, it could also increase the
risk of local companies, especially firms in similar or related industries,
of running short of workers and the right skills. In essence, this could
hamper a region’s long-term development and resilience when the nec-
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essary related diversity disappears (Eriksson and Hane-Weijman, 2017).
Thus, the specific geography and region-specific endowments influence
the impact of external (foreign) investments (Blazek 2016). The out-
standing question is then whether a large ‘green’ entry hire different
skills than what is available locally (pioneer) or is firmly embedded in
the regional skill-base (cluster) since the local effects (migration or local
poaching) presumably are different.

When putting this discussion in relation to ‘green’ industry invest-
ments it is not evident exactly which mechanisms that may come into
play. This has partly to do with the ambiguity of what ‘green skills’ ac-
tually are and thus whether a complete new set of skills is required,
or to what extent the skills of the current workforce can be redeployed
(Froy et al., 2022). Oftentimes, definitions of ‘brown’ vs. ‘green’ skills
depart from the emission levels of the sectors where they are deployed
or through the tasks performed in occupations. Neither are easy to
universally apply due to differences in labour market statistics (see
Norlén and Berbert, 2024 for an overview). In a seminal attempt to
quantify green skills, Vona et al. (2018, 2019) make use of the US De-
partment of Labour’s database O*NET which consists of information on
pre-requirements and job-specific tasks for all occupations. They define
the occupations as ‘green’ if they are connected to a job demand related
to an increase in environmental regulations. Vona et al. (2018) found
that the skill gap between so-called ‘green’ and ‘brown’ jobs is small,
and that the general difference in skill requirements between these two
is smaller than to other kinds of jobs which implies a large potential
for on-the-job re-training in incumbent activities (see also Bowen et al.,
2018; Consoli et al., 2016 and Lim et al., 2023 for similar findings).
However, there are exceptions across groups, such as within extraction
where bigger adjustment costs are expected compared to manufactur-
ing. As also noted by Froy et al. (2022), the skill-requirements of green
jobs outside the US are largely unknown due to the absence of detailed
data on tasks which implies that the detailed regional dimension of this
transition remains fragmented. This is especially crucial to overcome
given the spatial mismatch of jobs that may be phased out compared to
growing jobs due to the changing spatial division of labour (Lim et al.,
2023), implying that to make the transition just and avoid pockets of
unemployment people would have to move to the new jobs. This echoes
the findings of @stergaard et al. (2021) concluding that the geography
of green skills would have profound consequences for the local capa-
bility to successfully transition. This spatial mismatch is consequently
a huge barrier for also sustaining a spatially and socially just transition
(Eadson et al., 2023), especially in situations with low labour market
elasticity. That is, low unemployment and relatively low rates of migra-
tion as the situation in the Swedish north (Adjei et al., 2023).

As argued so far, there is no universal way of understanding how
so-called green industries would create a new labour demand. Instead,
it seems to be dependent on the type of industry and firm, the func-
tions of the unit, and in what kind of context. That is why the specific
geographical context of this study as well as some more details on the
specific firm will be given some attention in the next section, followed
by an empirical assessment of (i) what kind of jobs that are created in
relation to a large green investment and (ii) whether these jobs also re-
quire different skill-sets than similar jobs in the region and elsewhere in
Sweden.

3. A Swedish resource periphery

Over the past decade northern Sweden has attracted massive in-
vestments in different climate-related projects (e.g., battery produc-
tion, hydro-power plants, fossil free fuel and green steel), with many
more envisaged over the coming years, making the territory a focal
point for the initiation of the green transition of the Swedish econ-
omy (Larsson, 2022). Only in Norrbotten, the realized and foreseen
green investments sum up to about 20 billion Euros (McKinsey, 2024).
While initially not being acknowledged in rest of Sweden or in Europe
(Eriksson et al., 2024), the political and media attention of the projects
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has increased in recent years. This is primarily due to the unpreceded
scale of these investments, the climate-related effects they might have
(only steel production stands for ca 10 % of Swedish CO2-emissions) and
how the two regions pave the way for Sweden’s global environmental
leadership (De Leeuw and Vogl, 2024). Such investments are not new to
the northern territory since the natural resources (mines, hydro-power
plants etc) also paved the way for an exceptional period of growth dur-
ing the first half of the twentieth century, which then followed by a pe-
riod of stagnation due to the rationalization in primary sectors and basic
manufacturing. These investments are thus, from a policy perspective,
regarded important to mitigate climate change, manifest Sweden as an
environmental leader and provide a nucleus for regional development
(Eriksson et al. 2025).

Skellefted is in this case the pioneer in Swedish green megaprojects
by being the location of the first production site of Swedish battery start-
up Northvolt. As discussed by Eriksson et al. (2024), who analyzed the
initial process around the selection of Skellefted, the establishment in
2017 was preceded by a locational tournament in which about 20 other
municipalities in Sweden and Finland joined the bidding to meet the
extensive list of requirements (e.g., 200 hectares of land, 300 MW of
green electricity and available infrastructure for car, trains, flights and
frights). When Skellefted finally was announced as the winner for the
first European large-scale battery producer, much seemed to indicate
that natural resources related to the access of stable and green electric-
ity via the large municipal provider was a particularly crucial part of
the decision, as the factory had an estimated requirement of about 1.5
percent of Sweden’s annual electricity consumption. In a municipality
that for decades has had a stable population of ca 72 000, the promise
of 3 000 new direct jobs as well as many additional indirect jobs was an
appealing development opportunity that could spark population growth
and increase local tax revenues. Being a place specialized in basic man-
ufacturing and mining, this type of investment brought hopes to both
create new jobs and potentially diversify and upgrade the regional econ-
omy due to the planned R&D activities. Nevertheless, the potential dif-
ficulties attracting (especially high-skilled) workers to the region was
early identified as a main obstacle, given that the territory for long has
had among the lowest unemployment levels in Sweden. Consequently,
Northvolt also announced yet another winner as Vésteras in southern
Sweden was to host the R&D facility ‘Northvolt Labs’ focusing on de-
veloping battery technology. Manufacturing would thereby take place
in Skellefted while more advanced jobs would be created in Visteras
and Stockholm (headquarter). Given that the economic value of a new
establishment primarily is channelled via the tax revenues of the popu-
lation in Sweden this implies that one of the central desires in relation to
be bidding (upgrade the regional economy) were somewhat lost. Still,
it was regarded as a positive change given the size of the investment
(Eriksson et al., 2024).

Since 2018 Skellefted has been one of the fastest growing munici-
palities in Sweden in absolute terms due to, first, the construction of
the factory (‘Northvolt Ett’) and associated public investments in hous-
ing and infrastructure, and then, the hiring of employees to the factory
from 2020 onwards. During this period Northvolt also expanded their
operations internationally and changed their plans in the municipality
by establishing two additional subsidiaries (‘Revolt Ett’ and ‘Northvolt
Ett Expansion’) revising their planned employment figures to almost 5
000 in Skellefted and initiated an ambitious plan to attract workers from
all over the world to Skellefted. By the end of 2023, another 639 employ-
ees were employed in the R&D facility ‘Northvolt labs’ in Vésterds and
about 800 in Stockholm, divided between the headquarter ‘Volthouse’
(ca 500) and ‘Northvolt systems’ (ca 300). An additional 900 employees
were distributed across Gdansk (Poland), Heide (Germany), San Leandro
(US) and Montreal (Canada) summing up in a total (global) workforce
of 5 860 at the end of 2023 (Northvolt, 2023). This rapid expansion
created a strong narrative that the firm could both establish a European
value chain and break the perceived left-behindness of northern Sweden
(Eriksson et al., 2025).
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Nevertheless, in 2024 it became clear that production was halt-
ing and that the firm struggled financially (Dahmen et al., 2024). On
September 23, Northvolt announced that due to financial shortage,
they would lay-off about 1 600 employees (of which about 1 000 in
Skellefted, 400 in their R&D facility in Vésterds and 200 in Stock-
holm) and discontinue their ‘Northvolt Ett Expansion’ subsidiary. This
action did however not save the company. In November they attempted
to avoid liquidation through a Chapter 11 reorganisation in the US
(Financial Times 2024). The filing for Chapter 11 coincided with the
resignation of their CEO and a change in the public narrative about the
firm as a green economy role-model (Eriksson et al., 2025). In the be-
ginning of 2025 about 3 000 people are employed in Skellefted with the
aspiration to focus on achieving full production during the first quarter
of 2025. Although this means that the number of jobs in Skellefted is
close to the original ambition, it is about 2 000 less than the revised fig-
ures, and large investors like Volkswagen, Goldman Sachs and Swedish
pension funds had to write off their investments. By the time of writing
this article it is still unclear whether this ‘green’ pioneer will survive as
is exactly how the effects of the lay-offs will cascade locally. Neverthe-
less, given the regional mobilization to make Skellefteé a central node
in the European battery value-chain, and the large ‘green’ entry which
the firm still represents, it is still important to unravel if, and in such
case how, the demand structure changed because of the entry.

4. Data and methods

To analyse how the entry of Northvolt changed the demand struc-
ture in Skellefted, both in terms of occupations and skill-requirements,
we make use of two main data sources. First, as a general benchmark
to compare more than expected activity in terms of demand, we use
longitudinal labour market statistics retrieved from matched employer-
employee registers from Statistics Sweden. While this type of data pro-
vides detailed accounts on occupations and sectors in regions in com-
bination with educational background, it also comes with two short-
comings. First, micro-data is not available after 2021 which makes it
difficult to in detail discern the educational background of workers in
relation to the hiring of Northvolt. This is handled by relying on mu-
nicipal aggregates in subsequent analyses to be able to compare the oc-
cupational structure with the vacancy activities. Moreover, as detailed
by Henning et al (2025), Swedish labour market statistics contain no in-
formation of tasks or skills, which obscures any detailed assessment of
changes in skill-demand. To overcome these problems, we use open data
on job postings and enrichment methods provided by the Swedish Public
Employment Service (Arbetsformedlingen) to identify skill requirements
in jobs. We aim to develop a classification model that categorizes skill
descriptions into hierarchical categories to analyse changes in skill de-
mand over time. We thereby rely on the sector approach to identify the
potential regional effect of a demand shock of ‘green jobs’ (Norlén and
Berbert, 2024).

Although job postings provide open and, at least compared to micro-
data, relatively updated information, several limitations are associated
with this sort of data. First, it should be noted that data on job post-
ings signal the perceived skill-requirements of employers in regions and
not the actual or realized skill-composition or employment structure
(Deming and Noray, 2020; Atalay et al. 2020; Acemoglu et al., 2022;
Goldfarb et al., 2023). Thus, the supply-side of the labour market is not
really considered and neither do the statistics contain any information
on whether the vacancy was filled or not. This means that a job ad might
not result in a position being filled, with the potential of a re-posting
of the same ad. If anything, this might overestimate the high-skilled
and specialized positions which may be more difficult to fill compared
to occupations requiring more generic skills. In Skellefted, we find a
discrepancy of almost 30 % between the total number of vacancies of
Northvolt 2020-2023 (N=5 600) and actual employment by the end of
2023 (N = 2 727 in Skellefted at ‘Nortvolt Ett’) according to their an-
nual report (Northvolt 2023). The issue with neglecting the supply-side
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is partly handled by comparing the vacancies with existing occupations
in the region. While this however not capture skill-differences it still
captures the broader structural similarities of demand and existing sup-
ply.

The second main limitation concerns potential issues of representa-
tivity in relation to the jobs in the real economy. Atalay et al. (2020),
for example, report that job postings tend to under-represent some blue-
collar occupations in the US, whereas Acemoglu at al. (2022) demon-
strate how their job postings data follow the vacancy trends in official
survey data. However, using similar data as we do, Henning et al (2025),
report that the job ads compared to, for example, data on innovation
covers basically all types of occupations and sectors of the economy.
Third, when analysing vacancies, it is important to note that we through-
out the paper focus on vacancies and not job advertisements per se.
Thus, in the case of Northvolt available vacancies ranges between 1 to
150 per job advert where many includes 20-60 vacancies in each ad-
vertisement. Hence, the descriptions are not tailored to one position but
a group of new vacancies. However, vacancy data has been used previ-
ously to analyse evolving labour market structures (e.g., Dawson et al.,
2021; Colombo and Marcato 2023), and especially when set in rela-
tion with other sources it represents a relatively under-utilized source
of open data with information on required skills (Henning et al., 2025).

Our primary data source is approximately 3 million job postings from
the Historical Jobs database covering 2016 to 2023. These postings in-
clude employer-written job requirements and descriptions, along with
metadata such as occupation codes and publication dates. While not
exhaustive, this platform is widely used by Swedish employers and con-
tains most full-time job openings in Sweden (Henning et al., 2025). To
extract relevant terms from job postings, we use the Job Enrichment
API from the Employment Service (JobTech Development, n.d.), which
performs Named Entity Recognition (NER) to identify competences, soft
skills, job titles, and locations in job ads. Drawing on a dictionary built
from labour market data, the API captures variations in word forms
and common misspellings, providing the terms needed for our analy-
sis. With the information retrieved at this stage, we can link each job
ad with employer and location and from that derive descriptives on
the demand of Northvolt, other employers in Skellefted and the rest of
Sweden.

To assess whether different skill-sets are required in this green
industry compared to other activities, we prepare two supplemen-
tary datasets: the ESCO dataset and the Wikidata knowledge graph
(Wikidata, n.d.). The ESCO (European Skills, Competences, Qualifica-
tions, and Occupations) taxonomy provides a hierarchical structure of
approximately 13 000 skills and knowledge concepts in both Swedish
and English. We further enhance this hierarchy with the Wikidata
knowledge graph, which we link to specific ESCO skills and knowledge
using unique ESCO identifiers (URIs). In total, we collect about 3 800
Wikidata entities, of which 1 200 are directly associated with ESCO con-
cepts, while the remaining entities add contextual relevance. Our clas-
sification model framework comprises four main stages (see Appendix
for a more detailed description of the empirical strategy).

First, we construct a hierarchical graph using the ESCO data, which
we then incorporate with domain-specific knowledge from the Wikidata
knowledge graph. The result is an integrated graph enriched with addi-
tional domain-specific relations. Second, we generate contextual node
embeddings using a multilingual BERT model to capture semantic rela-
tionships in both Swedish and English texts. This allows us to integrate
language-specific information into the graph while preserving contex-
tual meaning across nodes. Third, we utilize the generated embeddings
to perform attention-based graph learning, by defining a custom Graph
Attention Network (GAT) layer. The aim is to capture representations
that incorporate both node content and graph structure. Fourth, we in-
tegrate the outputs from the attention-based graph learning (GAT) with
the BERT model outputs. By training this model, we categorize skill la-
bels into their respective hierarchical categories within the ESCO taxon-
omy.
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To validate the method, we use the official ESCO hierarchy group
as a benchmark and split the data 70-30 for training and testing. This
yields an accuracy of 75.5 % (see Appendix for details). While actual
job ads may differ linguistically, the model thus demonstrates effective
handling of taxonomical relationships and multilingual semantics in this
basic test setting. This indicates that our approach effectively captures
the semantic and relational information necessary for accurate classifi-
cation.

By combining hierarchical taxonomies, knowledge graphs, and
advanced language models, our method provides a framework for
analysing skill requirements in job postings when information on tasks
is not available. This approach thus potentially captures both the seman-
tic content of skill descriptions and their contextual relationships within
a broader skill ecosystem, facilitating a comprehensive analysis of skill
demands in the labour market.

5. Results

We start with a brief description of the data in Fig. 1 below, compar-
ing the vacancies in Skelleftea (lower) with the rest of Sweden excluding
Skellefted (upper) for the period 2016-2023 at the 1-digit ISCO-level.
This period covers the years before the decision to establish (2016-
2017), the establishment and construction phase (2018-2021) and then
the period when Northvolt started hiring employees (2020-2023). Al-
though the plan was to continue hiring also in 2024 the financial prob-
lems of the firm and the subsequent bankruptcy of the subsidiary ‘North-
volt Ett Expansion’ in 2024 abruptly halted all new hires which makes
2023 a natural year to end the analysis.

The occupational structure in Skellefted in the initial phase of the
period 2016-2017 show a striking resemblance to the Swedish average
during the same years (also consult Fig. 3A in the Appendix for details
on differences). However, after the announcement of the establishment
of the Northvolt factory, the patterns start to deviate. First, we see that
this initial face is characterised by a relative upsurge in the demand
for building and manufacturing workers, as well as service personnel
with primarily low-skill requirements (e.g., restaurants and retail but
also event-sales people). This could be connected to the long-distance
commuting of construction workers and the increasing attempts to also
market Skellefted to attract new workers (see e.g., Eriksson et al., 2025).
Second, in 2021 there is a relative increase in the demand for more high-
skilled occupations (requiring advanced level of higher education) as
well as a growing share of mechanical and manufacturing workers. At
the end of the period (2022 and 2023), Skellefted experience a relative
upswing in the demand for elementary occupations. These dynamics
probably mirrors a strategic approach to these developments: First, at-
tracting specialists to lay the groundwork, and then, in the later stages,
bringing in the bulk of production-related workers to support the grow-
ing operations. If we turn to the mere quantity of job vacancies (grey
line in Fig. 1), it is clear that Skellefted’s labour demand does not seem
to be negatively affected by the Covid-pandemic but instead drastically
increasing (almost to a factor of 4) while there is an expected noticeable
drop in the number of vacancies in Sweden as a whole.

Consequently, this visualization of the occupational structure of job
demand over this period in Skellefted and the rest of Sweden reveal only
minor tendencies of an upgrading in terms of an increasing demand
of highly educated workers, which somewhat contrasts the US-based
task-induced findings (e.g., Consoli et al., 2016). The broader regional
changes indicate a clear transition towards service, as well as a rein-
forcement of manual work, and most noteworthy, Fig. 1 shows that the
share of elementary occupations is increasingly demanded in Skellefted,
both compared to the local demand before the establishment as well as
in relation to Sweden as a whole.

However, part of the explanation why Skellefted did not experience
an increase in the demand for high-skilled workers was because it was
just one of three main sites in Sweden where Northvolt planned and
developed its organization. Also Vasteras and Stockholm were prime lo-
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Fig. 1. Distribution of vacancies in 1-digit occupation classes in Sweden (upper) and Skellefted (lower) 2016-2023, with the line showing the number of vacancies.

cations for their activities. By the end of 2023 these together employed
almost 5 000 workers in Sweden. When detailing all vacancies of North-
volt in Sweden in Fig. 2, it is nevertheless clear that the occupations with
the greatest number of posted vacancies in Sweden indeed required a
higher education (2), of which engineering professionals stand for the
vast majority. This is then followed by mechanical and manufactur-
ing workers (8), in which process control technicians dominate. Given
the occupational profiles of these regions (see e.g., Hane-Weijman et al
2022), it becomes evident that Northvolt has further fortified already
established regional occupational specializations. Skellefted, where the
manufacturing unit is located and which already had a regional profile
of mechanical work, got the majority of mechanical manufacturing jobs.
Visterds, with a clear specialization of civil engineers and other occu-
pations requiring advanced technical skills, was chosen as the location
of their R&D activities with high numbers of vacancies requiring higher
education (2 & 3). Unsurprisingly, administration and management are
primarily located in Stockholm. Consequently, while the skill-level is
relatively high for the firm as such, the regional distribution of the cre-
ated jobs seems to be connected more to a continuous evolution rather
than a skill-revolution for these respective regions.

Below, we continue to assess whether the entry of Northvolt in
Skellefted spurred a change, and if so to assess in which segments these
changes have occurred. This is done by (i) detailing the number of va-

cancies in 3-digit occupations in Skellefted as a whole (excluding North-
volt) and contrast that with the ones only from Northvolt, and then (ii)
put this in relation to the potential change in demand when Northvolt
started recruiting in 2020 compared to before the establishment. The
first step is done to discern which other labour market segments that also
experienced a new demand and to what extent the demand for workers
is concentrated (to Northvolt) or distributed in broader segments. The
second step is implemented to discern whether the proportion of va-
cancies are different after compared to before the establishment. This is
done by calculating a version of a location quotient (LQ) for all 3-digit
occupations by comparing pre- and post-Northvolt vacancies to quan-
tify a regional demand signal, controlling for the stock of employment
to account for existing supply since that typically shape the structure of
vacancies (Henning et al., 2025):

Demand signali:(vaci_ZO —23/vac;_16 — 19) / (empi_ZO —23/emp;_16 — 19)
)

where vac is the share of vacancies and emp is the share of work-
ers for all 3-digit occupations i for the period before (16-19) and af-
ter (20-23) the establishment. Converting everything to shares takes
care of the potential inflation of the vacancies and renders both vari-
ables to the same unit of measurement. A score above one indicates
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Fig. 2. Northvolt’s spatial division of labour. Each bar represents 1-digit occupation classes coloured by share at each location. The line is the total number of

vacancies.

that there were more job vacancies in a given occupation in Skellefted,
compared with what we would expect based on the pre-Northvolt pe-
riod and the current structure of occupations. Hence, occupations scor-
ing above one signal a higher job demand in relation to the entry of
Northvolt!

Fig. 3 shows only the occupations that Northvolt has actively re-
cruited for, displaying both the number of vacancies and the demand
signal for each occupation. The bars represent the number of vacancies
in Skellefted before (black) and after (dark grey) Northvolt’s arrival for
all firms (excluding Northvolt) while the light grey bars indicate North-
volt’s vacancies. The demand signal (grey line) ranks occupations from
lowest to highest (left to right) based on their relative increase in de-
mand. While the numbers are relatively similar over the two periods
for most occupations, there is a noticeable high demand (bars) and in-
creased demand (line) for certain occupations. For example, ‘Process
control technicians’ and ‘Physical and engineering science technicians’
directly driven by Northvolt, as well as ‘Cleaners and helpers’, and ‘Ma-
chinery mechanics and fitters’ that other local companies are actively
trying to recruit. Then there are a couple of occupations for which the
demand is not numerous (relatively speaking), but they are new and
related to the investment. This includes, for example, ‘Electrical equip-
ment installers and repairers’, ‘Construction and manufacturing supervi-
sors’ as well as ‘Precision instrument makers’. In general, though, com-
pared to the demand among incumbent employers in Skellefted, we find
that the majority of vacancies introduced by Northvolt in Skellefted, do
not imply a radical change in demand when considering the existing
structure of occupations, previous vacancies and incumbent demand.
Examples of that are ‘Engineering professionals’ and ‘Assemblers’, which

1 It should be noted that when comparing two ratios over time it may be dif-
ficult to discern whether it is changes in the numerator or the denominator (or
in both) that is causing the change. However, as shown in Table Al in the Ap-
pendix, the correlation in employment structures (i.e., the share of occupations
in the region) is highly stable over the two periods (almost a perfect correlation)
while the correlation of the structure of vacancies is less pronounced (74%).
Hence, we are therefore confident that the variation of the demand signal orig-
inates from the changes in vacancies over time and not in employment.

both are relatively straight-forward manufacturing jobs, for which the
demand signal is below 1, indicating high presence and many vacancies
also before the hiring of Northvolt started. The most obvious occupation
connected to ‘green’ skills is ‘Specialists within environmental or health
protection’ but that is neither Northvolt-specific nor particularly novel
in Skelleftea. Our findings thus support previous US-based findings by
showing a clear overlap between ‘brown’ and ‘green’ jobs in terms of jobs
created (e.g., Bowen et al., 2018). Finally, it should be noted that when
detailing all vacancies in Skellefted, not only occupations sought for by
Northvolt, the vacancies of Northvolt represents only a small portion of
all vacancies in Skellefted. In fact, most vacancies in Skellefted 2020-
2023 are found in occupations related to welfare provision (health, care
and education).

Fig. 4 details two emerging patters when assessing the potential im-
pact of Northvolt on Skellefted. First, the skill composition (orange) and
in particular knowledge (blue) requirements are both quite different
compared to Vasterbotten, which reflects the current specialization of
Skellefted compared to the broader region. The demand chock driven
by Northvolt makes the skill composition more internally diverse and at
the same time more similar to the rest of Vasterbotten. Supplementary
Chi?-tests confirm that these differences are significant in Skellefted but
also that the difference between Skellefted and Visterbotten decreases
after Northvolt started hiring (see Table A2 in the Appendix). Second,
compared to skills identified in the vacancies, the knowledge is more
distinct in Skellefted compared to Vasterbotten but with somewhat less,
still significant, differences after 2020 (see Table Al in the Appendix).
For example, the job ads for the vacancies after Northvolt started hiring,
are more connected to general competencies (K0), social science, jour-
nalism and information (K3), engineering, manufacturing and construc-
tion (K7), health and welfare (K9) as well as services (K10). On average
the skill profile of the Skellefted labour demand had become less con-
nected to education (K1), arts and humanities (K2) and natural science
(K5). Thus, while manufacturing knowledge indeed was more sought for
when hires for the production plant started, these broader findings indi-
cate a small tendency of a general diversification of knowledge demand
in the local labour market. In all, the findings in Fig. 4 point towards
some degree of convergence in both skill and knowledge demand in re-
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Fig. 4. Differences in knowledge (blue) and skills (orange) sought for in Skellefted and rest of the Vésterbotten region (columns) before and after Northvolt started
hiring (rows). Based on ESCO-classifications retrieved from vacancies. The radial axis is normalized 0-1 based on the relative weight of categories. Lines represent

quartiles.

lation to the rest of Visterbotten, rather than a regional branching into
a specific ‘green niche’.

However, these are the general skill and knowledge requirements of
all job ads, blending a diverse set of occupations and labour demand. To
better understand the knowledge and skill requirements of occupations
connected Northvolt we have, based on Fig. 3, selected three occupa-
tions symbolizing different types of demand shocks in the local labour
market. First, we chose an occupation relatively specific to Northvolt
and also relatively new to the local market, given previous vacancies
and existing occupation-mix (‘Process control technicians’). We then se-
lected two occupations with high demand also among other employers
in Skellefted, with one occupation that is relatively similar to the pre-
existing occupation-mix and previous vacancies (‘Assemblers’) and one
relatively new compared to previous demand and existing occupation-
mix (‘Machinery mechanics and fitters’).

Fig. 5 displays the skills (orange) and knowledge (blue) require-
ments described in the ads of these occupations — ‘Process control tech-
nicians’ (first two columns), ‘Machinery mechanics and fitters’ (two
middle columns), ‘Assemblers’ (last two columns) — in Northvolt (up-
per row) compared to in Skellefted (second row), Visterbotten (third
row) and rest of Sweden (last row). Some notable differences in how
these ads are described in terms of the demand for certain skills and
knowledge become apparent. The radar charts of Skellefted, Visterbot-
ten and Sweden are significantly much more similar compared to the
skills and knowledge described in the vacancies of the same occupa-
tions in Northvolt (see Table A3 in Appendix). Thus, Northvolt seem to
generally stress other requirements in their positions compared to other

employers. This particularly concerns ‘Process control technicians’ for
which the differences in skills and knowledge are the most prominent
(Table A3 in Appendix). For this occupation, Northvolt vacancies tend
to be more associated to information skills (S2) than in other vacancies
locally or nationally, and particularly more embedded in descriptions
leaning towards a knowledge background related to business adminis-
tration and law (K4). These types of skills and knowledge are hence not
typical for ‘Process control technicians’ in Sweden, and points towards a
greater emphasis on planning the production processes and monitoring
operational activities compared to other employers. These findings on
Sweden based on vacancies thus confirm O*Net-based approaches (e.g.,
Bowen et al., 2018; Consoli et al., 2016) that ‘green’ Northvolt-specific
jobs are emphasizing cognitive and social skills rather than manufactur-
ing experience as such.

Even when studying the two occupations that are not Northvolt spe-
cific, some notable differences appear. For ‘Machinery mechanics and
fitters’, skills of working with machinery and specialized equipment (S8)
is (naturally) a key requirement for all vacancies independent of what
geography we study. In Northvolt, however, also information skills (S2)
as well as working with computers (S5) are stressed, which particularly
includes the skill measuring physical properties (S2) and using digital
tools to control machinery (S5). This would indicate that these jobs at
Northvolt would be more specialized, working with more modern au-
tomated machinery systems (industry 4.0) and not only retrieving but
analysing information and data. On the other hand, in Northvolt no ad-
ministrative knowledge (K4) is sought for while that is present else-
where. This indicates that the ‘Machinery mechanics and fitters’ jobs at
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Fig. 5. Detailed skill- and knowledge composition of three selected occupations in Northvolt, Skellefted (excluding Northvolt), County of Visterbotten (excluding
Skellefted) and Sweden (excluding Visterbotten). The radial axis is normalized 0-1 based on the relative weight of categories. Lines represent quartiles.

Northvolt are advertised as more leaning towards being highly techni-
cal and focused on modern data-driven processes, compared to the rest
of Sweden where they are less technical and more about coordination,
planning and oversight. Although these differences also are significant,
the Chi2-test nevertheless suggest a somewhat less reliable difference
in knowledge (see Table A3 in the Appendix). Finally, the occupation
with the most striking visual differences in Fig. 5 is ‘Assemblers’ for
which the absence of manufacturing skills and focus on interpersonal
and cognitive skills also identified by both Bowen et al. (2018) and
Consoli et al. (2016) is most prominent. Vacancies of other employ-
ers are generally focusing on skills like working with machinery and
specialized equipment (S8) as well as handling and moving (S6), while
Northvolt instead puts emphasis on communication and collaboration

10

skills (S1). In this sense the assemblers at Northvolt could, compared
to other assemblers, be connected to so-called green enhanced skills al-
though the only assemblers associated to that in the O*Net data are
aircraft and systems assemblers. Like with ‘Machinery mechanics and
fitters’, administrative knowledge is not stressed in the job ads for their
assemblers, which together with absent requirements of service knowl-
edge (K10) distinguish these vacancies from other positions in Sweden.
However, it should be noted that the differences in requirements among
‘Assemblers’ is somewhat uncertain, given the low Chi2-scores and mod-
erate level of significance (see Table A3 in Appendix).

Overall, our exploratory findings suggest that the skills and knowl-
edge retrieved from the vacancies also highlight that the ‘green’ entry of
Northvolt seem to emphasise other requirements than that of other em-
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ployers in Sweden. This, however, vary across occupations, and general
manufacturing jobs like ‘Assemblers’ have the strongest similarities with
the requirements of other employers. Akin to task-based approaches we
do however also find an emphasis on interpersonal and cognitive skills
rather than on manufacturing skills and knowledge as such.

6. Conclusions

There is a lively discussion on whether a green transition will require
new resources and capabilities, with great uncertainties on how this in
turn will affect different regions (Froy et al., 2022). In the light of this
discussion, the aim of this paper was to assess how labour demand in
a smaller region, Skellefted in Sweden, was affected in the face of a
so-called green mega-investment. In absence of data on tasks, this was
done by using job advertisements in combination with register data.
This made it possible to detail the evolving labour demand in terms of
occupations sought for, the skill and knowledge qualifications described
in the job ads, as well as the actual number of people employed in the
occupations.

In terms of labour demand, we find only minor tendencies for the
initially anticipated upgrading of the region (c.f., Eriksson et al., 2024),
given the relatively low demand for high-skilled occupations despite the
technological complexity of the production of batteries. Instead, the en-
try created an initial expansion of service work (during the construction
phase) and a reinforcement of manual work directly driven by North-
volt itself. It is evident that Northvolt’s location decisions for its internal
functions reproduced, rather than radically changed, existing regional
occupational specializations. When detailing the skill- and knowledge-
demand of some core occupations of Northvolt, in contrast to similar
vacancies of other employers, our findings suggest that the battery pro-
ducer indeed spurred a somewhat new demand in the region. However,
rather than creating a specific new green niche, the entry of Northvolt
made the demand in Skellefted more similar to the rest of Vésterbotten.
Moreover, Northvolt emphasised digital and social skills rather than ex-
perience of operating machines. In that sense, using a sector-approach
to identify ‘green demand’, we partly confirm more task-oriented ap-
proaches (e.g., Bowen et al., 2018; Consoli et al., 2016) concluding that
more social and cognitive skills are sought for in the same time as the
demand shock induced by the entry highlights that the spatial mismatch
seems to be more stressing than the potential skill-mismatch between in-
cumbent ‘brown’ and nascent ‘green’ jobs (Lim et al., 2023). It should
be noted that this could also reflect different hiring strategies of North-
volt, rather than general skill discrepancies, as the search had to be
more diverse in terms of both experiences and geography to overcome
the limited local supply. In that sense, Northvolt could be compared to
other high-growth firms (Coad et al., 2014), for which hiring in more
peripheral labour market segments also tends to adversely affect their
future performance (Borggren et al., 2016). Whether or not this is part
of the explanation why production is halting however remains an open
question requiring future scrutiny.

In all, our findings suggest two parallel trajectories of Skellefted in re-
lation to the entry of Northvolt. When assessing the labour demand from
the perspective of occupations Skellefted has been experiencing more of
a path dependent development than a radical change. While both labour
demand and population has increased in absolute numbers, Northvolt
has in many ways been recruiting similar occupations as already present
in the region and could thereby be regarded more of a cluster entry
than a pioneer entry (c.f., Hausmann and Neffke 2019). This points to-
wards the regional challenges to strategically tap into global production
networks and initiate a new ‘green’ development path. Skellefted en-
tered the bid with hopes of both attracting a large manufacturing unit
and associated R&D activities to stimulate diversification and upgrading
(Eriksson et al. 2024). The firm later on opted to place R&D elsewhere,
which makes this a good example of the high risk more peripheral re-
gions may face to only be able to tap into lower-order functions of GPN:s
(Coe and Yeung, 2015). In fact, in many circumstances, regions seldom
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have an actual agency to influence which firm that enters. This is par-
ticularly the case in Sweden since potential locations are suggested to
investors by a national agency if they match certain requirements (e.g.,
electricity, availability of land etc), giving limited details to regional pol-
icy makers exactly who the prospective entry is. The findings presented
here thus fortify the uncertainty surrounding regional drivers and effects
of the green transition as highlighted by Froy et al. (2022). Rather than
simply equating ‘green’ jobs with notions like ‘high-skilled’ and ‘regional
development’ it is essential that local officials ask themselves whether
a new entry actually will provide new opportunities that also will make
it possible for the region to upgrade in terms of jobs and incomes.

However, at the more fine-grained level of skills and knowledge re-
trieved from the job ads, we do identify a somewhat altered demand
from this ‘green’ industry which could signal an initial diversification of
the region. The exact degree of dissimilarity will probably be unveiled
soon given the ongoing restructuring and lay-off of about 1 000 workers
during the time of writing this manuscript. The labour market outcome
of this negative shock depends on the possibility for these workers to
find alternative employment that matches their embodied knowledge
and skills. As suggested from our findings, ‘Assemblers’ could poten-
tially much easily find alternative employment in Skellefted (or else-
where) given the relative high demand of such occupations in general
and the relative similar skill and knowledge requirements. This could
be contrasted to ‘Process control technicians’ which is a relatively large
occupation, relatively unique for Northvolt, and coupled with relatively
specific skills and knowledge. The simultaneous focus on manufactur-
ing experience among other employers could thus make re-employment
more difficult, especially in combination with the vast number of work-
ers not mastering Swedish due to the international recruitment of North-
volt.

To sum up, while we have not studied green skills per se, we have
explored the skill demand made by a firm that is considered a pioneer-
ing ‘green’ industry. Our findings suggest only a moderate regional up-
grade in terms of the occupation-mix although the skill- and knowledge-
demand indeed were different in this nascent ‘green’ industry compared
to incumbent employers. This implies that while ‘green’ industries in
general may search for more high-skilled workers, the regional dimen-
sion of this general transition is not uniform, even when focussing on
one firm in a specific industry like battery production. Instead, the ex-
isting regional capabilities strongly shape the functional division of the
firm, and hence also the geography of green job creation.

Our exploratory approach on vacancy data opens some new possibil-
ities for regional research despite that this type of data has several limi-
tations concerning a prime focus on demand, uncertainty whether posi-
tions are filled or not, and mainly capturing the aspirations of employers
and not necessarily the exact skills of the hires (Henning et al., 2025).
Nevertheless, if indeed skills, compared to technologies, reveal the ba-
sic regional capabilities for a green transition (@stergaard et al. 2021),
vacancy data could be a viable alternative to investigate the dynamic ge-
ographies of labour- and skill-demand in contexts with no available task-
specific description of occupations (such as the O*NET in the U.S.). Since
vacancy data is readily available in many countries, it could also delimit
some of the current empirical fragmentation in the regional literature
on the drivers and effects of the green industrial transition (Froy et al.,
2022).
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