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Extended abstract 

The digital and green twin transitions have been in the core of EU policy agenda especially since the 
COVID-19 pandemic. Many studies on twin transitions have focused on the technological 
capabilities that are relevant for the twin transitions (Bachtrögler-Unger et al., 2023; Montresor and 
Vezzani, 2023; Santoalha et al., 2021). However, these studies provided limited implications for 
further understanding whether the twin transition is also a just transition that provide good job 
opportunities for achieving inclusive growth (Directorate-General for Research and Innovation 
(European Commission) et al., 2023). A focus on jobs and skills is therefore important for better 
understanding the directionality of the twin transitions.  

Recent studies on green jobs have applied the task-based approach in categorizing the jobs into 
green and non-green jobs based on the intensity of green tasks in each occupation (Vona, 2021) and 
compared the green jobs with other jobs in terms skill requirements and wages (Saussay et al., 2022). 
Although this approach avoided defining green jobs at the occupation level, it failed to capture the 
complementarity between non-green tasks and green tasks. This is especially important in 
understanding the twin transitions that many digital skills are expected to play important role in 
facilitating the further penetration of clean energy technologies to achieve the net-zero goal (Popp 
et al., 2022).  

Evolutionary economic geography literature has focused on the relatedness between different 
technologies and industries (Boschma, 2017; Hidalgo, 2021). Recent studies on regional labor 
market have further considered the relatedness between jobs and skills consists of two elements: 
similarity and complementarity (Alabdulkareem et al., 2018; Farinha et al., 2019; Hong et al., 2020; 
Moro et al., 2021). However, the majority of these studies are based on the US context using O*NET 
data.  

To overcome the gaps in existing literature, this paper links green patents with the European 
classification of skills, competences, qualifications and occupations (ESCO) based on the semantic 
similarities using recent natural language processing methods. Doing so, we will be able to capture 
a broader set of skills that are related to the green transition. This is especially important because 
many non-green skills including many digital skills are expected to play an important role in 
facilitating further penetration of clean energy technologies to achieve the net-zero goal. 
Furthermore, this paper constructs the skill space which captures the complementarity between 
any given pair of skills. Following Alabdulkareem et al (2018), this paper calculated the skill 
complementarity indicator based on the co-occurrence of skills at the occupation level using the 
relational table between skills and occupations in the ESCO classification. Doing so, we could 
capture a broader set of skills that are related to the skills that are important for the green 
transitions, especially the digital skills that are complementary to the green skills using the tag for 
digital skills in the ESCO classification.  



Furthermore, this paper combines data from the European Labor Force Survey and the online job 
advertisement data provided by the European Centre for the Development of Vocational Training 
(CEFEDOP) to calculate the availability of green skills, and related digital skills for European regions. 
This comprehensive mapping of the interconnected skill capabilities for the digital and green twin 
transitions at the European regional level can provide important insights for policies that aimed at 
promoting sustainable, digital and inclusive development.  
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