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The context

• Policy need of benchmarking the EU in the development of new scientific

research and technological digital and green knowledge

X 2030 Agenda for Sustainable Development (UN General Assembly, 2015)

X European Green Deal (EC, 2019)

X Science, Research and Innovation Performance of the EU report (EC, 2020)

“A fair, green and digital Europe”

X Wide range of investments, financing tools for environmentally-friendly

technologies, support to industry innovations, etc.

• Digital transformation generates enabling / reinforcing knowledge and

technologies for meeting societal challenges (Cockburn et al., 2018)

• Lack of documentation and data to support policy decisions
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The objectives

• Unique dataset on regional digital and green scientific (publications) and

technological (patents) knowledge and greenhouse gas emissions for the

2000-2018 period in the European Union (EU28), Norway and Switzerland at

the NUTS3 regional level

• Range of metrics and statistics for a list of selected variables to illustrate the

potential use of the data for policy and academic purposes

• First step of a more comprehensive research project to address the policy

need for benchmarking EU regions in the development of scientific research

and technological digital and green knowledge
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Data sources

• Scientific research:

X Web of Science (WoS) publications in digital scientific fields (DS)

X WoS publications in green scientific fields (GS)

• Technological knowledge:

X European Patent Office (EPO) patent applications in digital technologies (DT)

X EPO patent applications in green technologies (GT)

• Emissions of selected pollutants:

X European Pollutant Release and Transfer Register (E-PRTR)

X Emissions related to industrial production (no consumption and transport)
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Knowledge and technologies

• Digital: Keyword-based approach recently proposed in Van Roy et al. (2020),

complemented by a few additional terms referring to the ongoing digital

transformation (e.g. IoT, Additive manufacturing) Backup

X 221,284 WoS documents (103,853 published articles; 103,120 conference

proceedings; 14,311 other) + Geolocalization using authors’ affiliation

X 14,095 European Patent Office applications

• Green: OECD classification of environmental technologies (OECD Envtech),

refined identifying the sub-categories related to GHG emissions in addition to

the overall green-tech domain + Keyword-based approach for WoS Backup

X 241,088 WoS documents (161,642 published articles; 61,304 conference

proceedings; 18,142 other) + Geolocalization using authors’ affiliation

X 97,493 European Patent Office applications
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Emissions

• Air emissions of selected pollutants from the European Pollutant Release and

Transfer Register (E-PRTR) dataset

X Nitrogen oxides (NOx), nitrous oxide (N20), sulphur oxides (SOx), greenhouse

gases (GHG), ammonia (NH3), carbon dioxide (CO2) and particulate matter

(PM10)

• E-PRTR data cover compulsory reporting of emissions for the period

2007-2017 by EU Member States; obligation for firms to register emissions

when they exceed the applicable capacity thresholds specific to the sub-sector

and the substance emitted

X Emissions related to industrial production

X 6,876 facilities (28% have reported data on emissions of greenhouse gases

throughout the full period)
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Publication activity, by category
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Trends in digital-green scientific knowledge
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Patent activity, by NUTS2
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GHG emissions, by NUTS2 and metroregion
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Research agenda 1/2

• Taking stock of regional strengths and weaknesses for a European digital and

green transition

X Where is scientific and technological excellence located in Europe today?

What type of collaborations (e.g. international networks, public-private links)

are at the basis of knowledge creation and dissemination? Which factors

(including policy ones) can explain this geographical distribution?

• Upsurge (and decline) of digital and green knowledge poles/hubs

X Which factors explain the emergence of a region as a scientific and/or

technological pole/hub? Are regional endowments in terms of physical and/or

human capital able to explain this upsurge? Does the presence of DT

knowledge hubs in certain regions facilitates the generation of environmental

technologies of those regions?
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Research agenda 2/2

• The influence of scientific and technological knowledge on GHG emissions

X Which are the returns of digital and green scientific and technological

knowledge on the regional environmental impact? Is the combination of DT

and GT helping in reducing the environmental impacts of production and the

related emissions of the regions in selected pollutants? And is it displaying any

additional returns with respect to GT taken in isolation?

• Public demand, public funding and procurement for the digital and green

transformation

X Can public demand drive and foster the digital and green transformation?

Which role for EU Horizon funding? And which role for public procurement in

explaining such transition? Does the public funding lead to better quality

outcomes?
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Ongoing research

• Identify fine-grained cohesive sub-fields composing the digital and green

knowledge fields, using text corpus of the title and abstract of publications

and patents Backup

• Econometric regional analysis of the direct relationships between green and

digital knowledge/technologies and GHG (production) emissions

• Issues: address reverse-causality in the econometric setting

• Possible econometric future extension: account for cross-regional interaction

in a spatial setting (e.g., using geographical distance, co-patenting and

co-publishing as possible weighting matrices)
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Supplementary material

List of keywords related to digital scientific and technological knowledge
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Supplementary material

(Customized) OECD Envtech classification, IPC and CPC codes

Main 13



Supplementary material

Digital knowledge (word embedding - WoS corpus)

Main

13



Supplementary material

Green knowledge (word embedding - WoS corpus)

Main
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