DELIVERABLE

Validation workshop
Summary
This deliverable reports on the validation workshop. The objective of the session was
to engage scholars to validate the work carried out to extend the CDM model with
web-scraped data. The session focused on discussing two deliverables. The first
deliverable discussed focused on the updated literature review, on estimations from
the econometric model, and on discussing the policy implications, while the second
focused particularly on the productivity effects of digitalisation while introducing a
novel distinction between process vs. product digitalisation. This deliverable summarises the experts' comments and includes the material presented.
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Disclaimer
This document contains a description of the BIGPROD project findings, work and
products. Certain parts of it might be under partner Intellectual Property Right (IPR)
rules so, prior to using its content please contact the consortium coordinator for approval.
In case you believe that this document harms in any way IPR held by you as a person
or as a representative of an entity, please do notify us immediately.
The authors of this document have taken any available measure in order for its content
to be accurate, consistent and lawful. However, neither the project consortium as a
whole nor the individual partners that implicitly or explicitly participated in the creation
and publication of this document hold any sort of responsibility that might occur as a
result of using its content.
This publication has been produced with the assistance
of the European Union. The content of this publication is
the sole responsibility of BIGPROD consortium and can
in no way be taken to reflect the views of the European
Union.
The European Union is established in accordance with
the Treaty on European Union (Maastricht). There are currently 27 Member States of
the Union. It is based on the European Communities and the member states cooperation in the fields of Common Foreign and Security Policy and Justice and Home Affairs. The five main institutions of the European Union are the European Parliament,
the Council of Ministers, the European Commission, the Court of Justice and the Court
of Auditors (http://europa.eu.int/)
This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 870822.
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Interactive learning workshop
The BIGPROD project’s validation workshop focused on WP2 outcomes. The focus
was on augmenting the CDM model with web-scraped based variables. Prior to the
event two deliverables D4 and D5 were finalized, and the validation workshop focused
on sharing the results of these deliverables and offering key stakeholders the opportunity to comment upon the work. The D4 deliverable focuses on providing an updated
literature review, on estimations from the econometric model, and on discussing the
policy implications, while D5 focuses particularly on the productivity effects of digitalisation while also introducing a novel distinction between process vs. product digitalisation. The presentation, attached as slides in the annex and shared online, discusses
these deliverables in detail.
The validation workshop was organized online due to the persisting COVID-19 restrictions. The session was organized on 19th April 2022 at 14.00-15.00 CET. The
workshop took place over Microsoft Teams. The project team invited several top scholars that are well-positioned to evaluate the contribution of the project and particularly
its relevance to the productivity literature. The invited scholars were:
1. Van Vuong, Maastricht University
2. Jacques Mairesse, CREST-ENSAE
3. Pierre Mohnen, Maastricht University
4. Hans Lööf, KTH Royal Institute of Technology
5. Rene Belderbos, KU Leuven
6. Marco Vivarelli, Università Cattolica del Sacro Cuore
7. Martin Andersson, Blekinge Tekniska Högskola
8. Michele Cincera, Université libre de Bruxelles
From the eight invited scholars five accepted the invitation, but due to sudden changes
only three were able to attend, namely Rene Belderbos, Jacques Mairesse and Pierre
Mohnen. In addition the session was joined by 10 project team members.
The main comments from the invited scholars focused upon the web-scraped data
and its validation. The experts highlighted that if the work were to go beyond an exploratory paper, additional work should be done to get all necessary control variables
in the productivity function and to carefully validate the novel web-scraped data-based
variables with more traditional variables from statistical offices such as product digitalization measures already provided in selected Community Innovation Surveys. Some
of the more detailed comments focus for example on the following:
•

As the data has an over representation on Italian firms, further work could
indeed focus on the Italian data only and get additional key variables from the
Italian statistical office. This additional avenue would be supported by the fact
that Italy has been the focus of several CDM research papers, all published
based on extensive datasets.
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•

A strength of the analysis is that it also contains small firms. This can lead to
interesting further analysis.

•

Several additional indicators should be updated to have fewer missing values
or should be additionally collected: the capital measure (available already: total assets variable for 2019 has only 2 641 missing values out of 47 237 observations), the labor measure (firm-level human capital composition
measures are not available in ORBIS data), and the innovation expenditures
(R&D) measure (coverage is very poor in ORBIS and typically available for
big publicly listed firms only).

The discussion also focused on the web-based measures that were created during
the project. The experts highlighted that:
•

The work should explain the digitalization measures in detail and convince the
reader that the measures are sound. In addition,

•

the digitalization measures must be further validated with existing data, and

•

one should add in case examples of product and process digitalization
measures to demonstrate how they are derived and how they might work.

In addition there should be sectoral considerations. For some lagging sectors the digitalization of products may imply a product innovation or the presence of an existing
patent while for other leading sectors a product digitalization may have little to do with
actual innovation. The analysis needs to be explicit that it does control for sectors or
sector averages. The analysis should not mix innovation, patent, and digitalization
measures. Potentially the work could also consider including further non-digital
measures.
Concerning the econometric analysis, the experts feedback addressed the specification and identification of the econometric model. The feedback particularly addressed
the digitalization measure, potential overlaps between what the variables measure and
the need to consider lags between innovative activity and when something can be
identified in data. The experts also addressed the sufficiency of data and the impact
of missing data in some of the sample countries.
Looking at the interpretations, the model finds the same relationship between innovation and productivity as in the traditional CDM cases of process and product innovations. However the process innovation effect is absent or at best unstable; we do not
know why this is. Ideally one would have (scraped) information on (process) prices.
However the experts realized that this technical approach may not be feasible.
Overall, the experts were satisfied with the work and the critique was constructive in
the spirit of advancing the work towards a publication in a high-quality journal. There
was a notion that the novel data already gathered made a significant methodological
contribution to the literature.
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For more information, please contact
Dr. Arho Suominen (Consortium leader)
Tel. +358 50 5050 354
arho.suominen@vtt.fi

About BIGPROD
BIGPROD is a research project focusing on Big Data based analysis of productivity
using webscraped data. This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant agreement No 870822.
The project partners in the project are Quantitative Science and Technology Studies
team, Foresight-driven Business Strategies, 1) VTT Technical Research Centre of
Finland, Competence Center Innovation and Knowledge Economy (Coordinator), 2)
Fraunhofer ISI, Economics of Knowledge and Innovation team, 3) UNU-MERIT, Maastricht University, 4) Public Policy and Management Institute, 5) Economics of Technology and Innovations, Faculty of Technology, Policy and Management, 6) Delft University of Technology, Economics of Technology and Innovations, 7) Faculty of Technology, Policy and Management, Delft University of Technology
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