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1. Summary
This report covers Task XVIII and Subtask 1 activities. The main objective of Task XVIII is to stimulate the
adoption of digitalization technologies for energy efficiency improvement and GHG emissions reduction
in the energy-intensive process industries. The initiative seeks to assemble a network of academics,
research labs, technology providers and process industry stakeholders - and cooperate on improving
availability, quality and use of data (quality, quantity, location, operational, energy, etc.), to improve data
use capacity for informing decision-making relevant to targeted sectors.
We recognize (1) that many academics and practitioners working in the Task XVIII area of digitalization
are not typically affiliated with the GHG emissions reduction and energy analytics community, and (2)
there is a breadth of understanding regarding the link with the fields of Big Data and data analytics. In this
regard, Subtask 1: was designed to elucidate a broad range of interests related to digitalization, while
distinguishing needs and actions that would support energy-intensive process sectors. Four Task XVIII
meetings were conducted during 2019 and 2020 (3-webinar meetings and one face-to-face meeting) in
order to support the Task XVIII to (1) identify country experts interested in longer-term collaboration and
(2) achieve Subtask 1 goal to establish the objectives, scope and direction of future Subtasks in the Task.
Task XVIII was successful at attracting a high level of engagement with the participation of 17 experts
distributed among Canada, Austria, France, Italy, Finland, Netherlands, Denmark and Switzerland. A
complete list of participants and respective affiliations is provided in Appendix A. As well as Subtask 1 was
overly achieved, and tasks were grouped by Task XVIII participants consensus into:
•
•
•

Subtask 2: Methods and Applications of Digital Twins
Subtask 3: Lessons Learned and Created Values by Digitalization
Subtask 4: Digitalization Implementation Roadmaps

This report starts with definitions related to digitalization, artificial intelligence and related technologies.
The next section provides the main and sub-objectives and target audience of Task XVIII. The structure,
benefits and main values attained from participating in the Task are described, and the final section
describes the results the Task and Subtask 1. Other relevant information can be found in the Appendices.
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2. Introduction and Definitions
2.1. Introduction
Harnessing and analyzing a wide variety of data from different sources through Process Digitalization
Technologies will allow energy-intensive process sectors to, amongst other things, improve product
quality, increase manufacturing throughput, grow insight into the root causes of manufacturing issues,
reduce machine failure and downtime, and render supply chains more efficient.
Energy-intensive process industries - such as forestry, mining and smelting, oil and gas, energy production,
chemical and fertilizers - increasingly have implemented sophisticated data management systems to
capture process data across the supply chain for logistical decisions, as well as at the process level for
quality, control and automation purposes. This dataset has potential to be at the foundation of the
opportunity to identify new strategies for achieving radical GHG emissions reduction – related to
significantly increased efficiency and improved competitiveness. However, this landscape is complex, and
it is unclear where to start and what areas to prioritize.
On December 11, 2018, in a Kick-off webinar meeting, Dr. Mouloud Amazouz - Task XVIII manager, and
participants identified the need of the energy-intensive process industries to understand the basic lexicon
of this emerging area and adopt a common vocabulary for digitalization, artificial intelligence and related
technologies.
In this regard, this report starts with definitions of certain terms used in digitalization and digitization. The
differences between Big Data analysis and regular data analysis are discussed briefly in the next
subsection. Further, we present the objectives of the Task and Subtask 1 and how Subtask 1 has supported
identifying the path forward to achieve the Task XVIII objectives.

2.2. Definitions
In a broad range of literature, digitalization, artificial intelligence (AI), and related technologies (Big Data,
Data Analytics, Internet of Things (IoT), Automation, Control, etc.) are conceptual terms that are closely
associated and often used interchangeably. Appendix B brings the most common definitions of the terms
in the field of digitalization (digitalization lexicon).

2.3. Big Data – The Base for Digitalization
Big Data refers to data sets that are too large, complex or varied to be processed and managed by
conventional methods and models. But when harnessed, it provides insight and potentially helps
businesses to prepare for future trends and increased productivity.
An important question that was addressed concerns the difference between regular Data Analysis and Big
Data. Although the answer to this question should not be considered straightforward, Figure 1 shows
several characteristics that define Big Data. These characteristics can be referred to as the four V’s, and in
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the area of digitalization, significantly increase the scope of information and knowledge that can be
extracted from data.
• Scale of Data

• Analysis of Data

Volume

Velocity

Variety

Veracity
??

• Different Forms
of Data

?

• Uncertainty of
Data

Figure 1. The four V’s of Big Data.
Today, some companies are using Big Data to enable their sustainability goals. For example, companies
are setting energy efficiency and consumption reduction targets to save energy costs, protect natural
resources and consequently achieve GHG emissions reduction targets – and exploring how Big Data
methods can help them achieve these goals.

3. Objectives and Scope of Task XVIII and Subtask 1
Task XVIII seeks to advance knowledge and the development of digitalization, artificial intelligence, and
related technologies to improve the economic and environmental performance of targeted energy and
GHG-intensive industries. Hence, the main goal of this Task is to stimulate the adoption of digitalization
technologies for energy efficiency improvement and GHG emissions reduction in the process industries.
The Task objectives to deliver the main goal are expressed in Figure 2.
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1- To create an international network and information infrastructure for stakeholders to
exchange knowledge in the area of digitalization technologies as they relate to energy.

2- To facilitate joint development of new knowledge and expertise on Digitalization as it is
applied to large emitter energy intensive process industries.

3- To support and accelerate the deployment of digitalization practises in the energyintensive process industries.

Figure 2. Task XVIII objectives.
The objectives of the Task were addressed at some level in Subtask 1. Future Subtasks will build on
national projects to establish a collaborative body of knowledge and will form the Task scope.

3.1. Objectives of Subtask 1
Subtask 1 sought to identify new tasks focusing on achievable applications in the process industries in the
near-term while capturing a vision for the full power of digitalization, artificial intelligence, and related
technologies over the longer term. Arriving at a set of applications with the most significant potential for
energy efficiency and radical GHG emissions reduction through the definition of new tasks.

3.2. Means and Target Audience
In Subtask 1, the identification of the path forward and upcoming Subtasks was achieved through
collaboration amongst Industrial Energy-Related Technologies and Systems (IETS) member countries who
shared results from a range of digitalization, artificial intelligence, and related technologies application
projects.
The following list shows the targeted audience of Subtask 1.
• Government scientists and policymakers to understand and influence the direction of future
Subtasks in the IETS Big Data Task.
• University research groups that are increasingly focused on Big Data and Digital twins.
• Companies that would like to be aware of trends in Big Data and Digitalization in order to better
define their corporate strategies in this area.
• Companies developing digitalization roadmaps and digitalization applications at their facilities.
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4. Structure and Benefits
Subtask 1 was defined to address broadly related areas and identify needs and actions anticipated to
support energy-intensive process sectors to reduce their GHG emissions through the adoption of digital
technologies. To do so, the following work plan (Table 1) was proposed and executed during Subtask 1.
Table 1. Summary of work plan execution and benefits of Subtask 1 of Task XVIII.
Part 1 - State-of-the-art summary

Scope: Digitalization, artificial intelligence and related technologies vocabulary, types of data, analysis
methods, potential applications, an assessment of the growth drivers, barriers and needs (technology
and knowledge) must be defined.
Execution: This was achieved in targeted activities and through 5 presentations by country experts.
Benefit: Identification of a common basis of definitions and support for the next steps to achieve the
Task objectives.
Part 2 – Survey

Scope: A Survey of Big Data, Digitalization and Data Analytics centres of excellence and energy-intensive
process sectors Big Data projects in participating IETS countries.
Execution: This was achieved through a request to Subtask 1 country experts.
Benefit: Identifying potential participants to be invited for future tasks.
Part 3 – Potential impact and interests

Scope: An Assessment of the potential impact and interest in Big Data of different process industry
sectors, such as forestry, mining and smelting, oil and gas, energy production, chemical and fertilizer.
Execution: This was achieved by establishing metrics of interest.
Benefit: Identification of principal areas to focus on the domain of Big Data in the energy-intensive
process sectors.
Part 4 – Opportunities identification

Scope: Identification of R&D opportunities for strategic development of Big Data tools, methods and
applications in the energy-intensive process sectors.
Execution: This was achieved through two-day workshop held at Paris and subsequent development of
proposals.
Benefit: Recommendations of R&D direction as well as for critical areas of focus for future Subtasks.
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5. Activities and Achievements
Four Task XVIII meetings were conducted during 2019 and 2020 (3 webinar meetings and one face-to-face
meeting) to identify country experts among members interested in being involved in the long-term
collaboration and help to establish the objectives, the scope and direction of future Subtasks of the Task.

5.1. Meeting 1
On December 11, 2018, in a Kick-off webinar meeting, Dr. Mouloud Amazouz defined the main objectives
of the webinar:
• Attract experts to join Task XVIII on Digitalization, and to participate in the Subtasks to come.
• Overview of Task XVIII and Subtask 1 and presentation of the general plan.
• Target the next steps of the Task XVIII.
After reviewing objectives and scope related to Task XVIII and general target audiences, potential longterm outcomes of the Task XVIII were defined: understanding of good practices in digitalization
technologies in the process industry will eventually be enhanced and safety improved. Also linking
ecosystems will lead to better decision-making.
Then, Dr. Paul Stuart, Subtask 1 Manager, introduced and discussed more precisely about structure, initial
proposal and work plan of Subtask 1. As well as potential deliverables of the initial Subtask were listed as
follows:
• A technical report will be prepared, including:
o Survey of Digitalization technologies.
o Trends in using digitalization technologies for energy efficiency and GHG emissions
reduction in the industry.
• Proposal for Future Task XVIII Subtask(s) including:
o List of potential projects to be addressed in a 3-year Task.
o Grouping of projects into themes and identifying a Subtask leader or co-leader.
Finally, related to round table discussions, some participants provided their thoughts on the Task XVIII
and their interests in Digitalization. Also, to accomplish Task XVIII Subtask 1 objectives, the technical
coordinator of the Task XVIII - Zoé Périn-Levasseur defined the next steps that need to be considered in
webinars and face-to-face meetings.

5.2. Meeting 2
On September 17, 2019, the webinar meeting started with a presentation by
Wolfgang Kastner, Technical University of Vienna (AT), regarding perspectives on
digitalization that gave an overview of the potential avenues of digitalization. He
approached the topic using three main themes: automation and control, information and communication
systems and finally industrial Internet of Things.
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Matrices of Interest (MoI) was the next presentation made by Zoé PérinLevasseur, CanmetENERGY. The talk was based on the fact that the identification
of common interests and the identification of future Task XVIII Subtasks is a gradual and interactive
process. In this regard, a Matrix of Interest (MoI) was proposed as a classification tool to facilitate this
process. The objectives of the MoI are to:
• Help identify potential synergies (obvious and less obvious).
• Adopt a common vocabulary.
• Make a strong link with energy and GHG emissions reduction.
• With the final objective of initiating the process of potential future Subtask themes identification.
Eight interviews (i.e. Austria, Canada, Denmark, Finland, France, Italy, Netherlands, Switzerland) were
performed for an in-depth discussion on digitalization trends, interests and expert’s identification. The
conclusions of the analysis based on an aggregated MoI shown in Appendix C, are the following:
• Data management, modelling & simulation, as well as predictive & prescriptive analytics are
techniques of interest for the Task XVIII members.
• Advanced controls, predictive maintenance, automation and supply chain are applications of
interest for most countries.
• New Subtasks should be oriented through digitalization techniques, technologies and applications
rather than sectors.
• New Subtasks should be linked to energy use and GHG emissions reduction in industries.
Finally, the webinar meeting 2 ended with short pitches to inspire the potential subjects of new Subtasks
in Task XVIII. The goal of the pitches was to potentially turn project ideas into Subtask themes, identify
synergies between ideas, and start brainstorming potential future Subtasks.

5.3. Meeting 3: Face-to-face meeting
On October 15, 2019, Dr. Mouloud Amazouz started the meeting by reviewing first day main objectives.
Then, the meeting was completed with three following presentations.
• Presentation 1: Keynote presentation by Milan Korbel, McKinsey (AU)
MK delivered a presentation (via web) titled “AI in processing plant” with
the main points as follows:
o Many AI opportunities exist in processing plants due to multiple processes and Big Data;
also, non-linear processes are particularly suited for AI optimization.
o Also, AI has the capability to offer the following opportunities: combine process and feed
data, understand relationships across the plant, assess combinations, recommends the
best combination.
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Presentation 2: Mouloud Amazouz, CanmetENERGY (CA)
First, the presentation started by overviewing Subtask 1 activities and
deliverables (white paper / technical report – survey, trends in
digitalization and lexicon). Furthermore, it was proposed to establish working groups for
assembling definitions for each technical term presented in the lexicon and then choose/develop
definitions pertinent to the Task.
• Presentation 3: Paul Stuart, Polytechnique (CA)
The first day of the face-to-face meeting was closed with new Subtask proposals
presentations and discussions led by Dr. Paul Stuart. List of the presentations are
as follows:
o Digital Value Chain for Energy-Intensive Sectors presented by Mouloud Amazouz and
Michelle Levesque, NRCan-CanmetENERGY, Canada.
o Digital Twins in the Energy-Intensive Industry Sectors presented by Sophie Knottner
and Verena Halmschlager, TU Wien, Austria.
o Digitalization Applications in the Energy-Intensive Industry Sectors presented by Zheng
Ma, University of Southern Denmark, Denmark.
o Roadmapping the Path to Industry 4.0 in the Energy-Intensive Sectors presented by
Paul Stuart (PS), Polytechnique Montreal, Canada.
o Estimating the potential impact of digitalization toward industrial de-fossilization by
Ivan Kantor, ÉPFL, Switzerland.
On October 16, 2019, the second day of the meeting started by a summary made by Dr. Paul Stuart, Task
XVIII Subtask 1 Manager, around the main achievements of first day. Then, Daiane Piva, Tata Steel (NL),
presented a case study where AI/data science was used in the steel making process. Afterwards, Paul
Stuart presented a methodology for Subtask proposal planning and break-out sessions led by co-leads to
develop each proposal. The list of related co-leads and summary of future Task XVIII Subtasks that have
been proposed to IETS ExCo for approval are presented in Appendix D. The meeting ended with the
presentation of the final report Table of Contents for each Subtask proposal by Paul Stuart.
•

5.4. Meeting 4
On April 29, 2020, the final meeting was held in a webinar format. After a keynote presentation made by
Daniel Anthony Howard, University of Southern Denmark, related to a literature review of the energy
flexibility in industrial facilities, Dr. Paul Stuart overviewed of IEA-IETS Task XVIII and Subtask 1 final report.
The meeting ended with three presentations related to new three news Subtasks defined at the face-toface meeting and listed in Appendix D. Finally, the meeting’s objectives were completed through the
roundtable discussions led.
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Five plenary presentations were made during the 4 meetings:
• Presentation 1: By Jean-Jacques Marchais, Schneider Electric (FR)
Main points raised in this presentation are as follows:
o Industry- Digitization –Energy –GHG: It is a wide topic. There is a need to define a more
precise definition and to be clear on what we want to focus.
o Energy efficiency and GHG emission reduction are one of many other benefits: this is not the primary
driver of industry digitization but rather “the cherry on the cake”.
• Presentation 2: By René Hofmann, Technical University of Vienna (AT)
This presentation started with the definition of Smart Industrial Concept (SIC), which
is a cooperation between the Doctoral School on Holistic Approach and Digitalization
of Industrial Processes and Applications. SIC in a nutshell is:
o Added value through the specific use of data.
o Development of methods for energy-optimized operation of industrial plants.
o Optimum system design for a future environment.
o Consideration of mutual interaction industry ↔ energy networks.
It was concluded that SIC is a consortium directly connected to the Task XVIII objectives.
• Presentation 3: By Eemli Hytönen (for Antti Arasto), VTT Research Centre (FI)
This presentation started with an overview of the background of VTT; mission, vision,
strategy, and business areas. According to VTT digitalization approach, VTT is efforts
on applying digitalization to energy efficiency follow two main methods:
o Digitalization of process development.
o Development of process optimization tools, modularity and modelling of unit processes.
• Presentation 4: Pierre Filiatreault, BBA (CA)
After defining industry 4.0 targets, the presentation was completed with listing BBA 4.0
areas of focuses: Artificial Intelligence Big Data and Advanced Analytics; Augmented
Reality and Virtual Reality; Broadband; Connectivity (IoT, Connected Worker) and Drones.
Figure 4 summarizes the central values achieved through webinar and face-face meetings leading to,
among other outcomes, the development of new tasks, which are presented in section 6.4. Outcomes 4
and 5: Future Task XVIII Subtasks.

Familiarizing with the field
of Big Data and Data
Analytics and preliminary
of Subtask participants

Becoming aware of the needs
and the actions envisioned to
help support energy-intensive
process sectors

Understanding the
actors and the
opportunity for
industry

Influencing the
direction of future
tasks in the Task

Figure 4. The central values of Task XVIII Subtask 1.
12 | P a g e

6. Outcomes
Subtask 1 of Task XVIII outcomes 1 to 3 presented in Figure 5 helped to establish objectives, scope, and
direction of three future Subtasks (outcomes 4 and 5).
1- Basic definitions and
context of the
digitalization, artificial
intelligence and related
technologies

2- The central values of
Task XVIII Subtask 1

4- The identification of
potential future tasks and
the capture the interest of
the Subtask country
experts

3- Critical analysis
collaboratively, and
identification of "potential
common target area(s)" of
interest by Task participants

5- Development of
proposals clearly presenting
objectives and methodology
of three future Subtask to
be undertaken at Task XVIII

Figure 5. Outcomes from the Subtask 1 of Task XVIII.

6.1. Outcome 1: Digitalization Lexicon
The first outcome of Subtask 1 highlights common lexicon of digitalization, artificial intelligence and
related technologies terms, types of data, methods for their analysis, potential applications, an
assessment of the growth drivers, barriers and needs (technology and knowledge) to the adoption of
digitalization, artificial intelligence and related technologies for energy and GHG emissions reduction. This
is considered to be a preliminary document, and potentially, and interesting subject for an ad hoc
committee shared between future Subtasks.

6.2. Outcome 2: Plenary Presentations Results
Digitalization, artificial intelligence and related technologies represent technologies that could have a
remarkable ability to render processes to be much more productive in the future – and can potentially
result in significant reductions in GHG emissions. For example, according to a McKinsey analysis (Chui et
al., 2018) 1, a Big Data/advanced analytics approach in manufacturing processes can result in a 20 to 25
percent increase in production volume and up to a 45 percent reduction in downtime.
Experts agree that the analysis of large data sets will be key for competitiveness, productivity growth, and
innovation and that its potential is only beginning to be exposed. However, the application of
digitalization, artificial intelligence and related technologies in the energy-intensive process sectors is
1

https://www.mckinsey.com/featured-insights/artificial-intelligence/notes-from-the-ai-frontier-applications-and-value-of-deep-learning
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relatively early stage compared to applications in other sectors such as banking, healthcare,
manufacturing, insurance, web-based retail, etc. In this regard, some presentations were made by experts
in the fields of digitalization during meetings and summarized in the previous section.

6.3. Outcome 3: Common Areas of Interest
The objective of Subtask 1 is ambitious in the context of the emergent nature of digitalization, artificial
intelligence and related technologies currently being employed in the large emitter industrial sectors.
Most researchers working in the domains of Task XVIII are not typically affiliated directly with objectives
related to GHG emissions reduction and/or energy analytics. The responsibility will be on Subtask 1
members in participating countries (Appendix A) to be effective at identifying and attracting a diverse
range of participants for the proposed Subtasks. It is critical to succeeding in Subtask 1 to have long-term
success in the new Task.

6.4. Outcomes 4 and 5: Future Task XVIII Subtasks
The outcomes of Subtask 1 highlighted the needs, actions and opportunities of applying digitalization,
artificial intelligence and related technologies to support energy-intensive process sectors. Resulting in
the proposal of three Subtasks:
•

Subtask 2: Methods and Applications of Digital Twins (Co-Leads René Hofmann (TU Wien) and
Eemeli Hytönen (VTT)): This Subtask is to define what digital twins are, provide methods for their
development, exhibit the usefulness of the approach, and estimate the potential contribution of
digitalization toward industrial de-fossilization using them. Countries would be interested in
contributing to this Subtask as there are firm commitments made toward reducing (fossil) carbon
dioxide emissions, which must also be realized by industrial efficiency improvements. Some basic
activities in this area are underway and a proposal are being prepared in the direction of
estimating the potential contributions of digitalization toward national goals.

•

Subtask 3: Lessons Learned and Created Values by Digitalization (Co-Leads Zheng (Grace), Ma
(SDU) and Michelle Levesque (Canmet)): Subtask 3 will uncover and quantify business cases in
which digitalization has led to substantial GHG emissions and energy efficiency improvements.
They intend to look back and take stock of achievements. There could certainly be interest from
industry and service providers as it is a chance to share successes and learn from other industry
peers. This Subtask could contribute to Subtask 4 as a validation mechanism of technologies,
which are “options of no regret” and should, therefore, be included in digitalization roadmaps. In
addition, by knowing how much a digital strategy has been capable of delivering, you can
extrapolate to the future with greater confidence.
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•

Subtask 4: Digitalization Implementation Roadmaps (Tom van der Velde (Tata Steel) and Paul
Stuart (Polytechnique Montréal)): Subtask 4 will gather different digitalization roadmaps being
drafted by industry leaders (if any) and try to understand to what extent these roadmaps have
taken GHG emissions and energy efficiency into account. Besides, it will investigate whether and
how such roadmaps could be adapted to accommodate GHG topics. Finally, it will create a list of
digitalization technologies that could lead to drastic reduce GHG emissions if companies adopted
the techniques recommended in their roadmap.

7. Conclusions
Task XVIII team has run a series of webinars and one face-to-face meeting, which supported identifying
the path forward to achieving Task's main goal: to stimulate the adoption of digitalization technologies
for energy efficiency improvement GHG emissions reduction in the energy-intensive process industries.
By assembling a network of academics, research labs, technology providers, and process industry
stakeholders, and cooperating on improving availability, quality, and use of data (quality, quantity,
location, operational, energy, etc.) to enhance data use capacity to inform decision-making relevant to
targeted sectors.
As a first step to achieving Task XVIII goal, Subtask 1 reported in this document was designed to elucidate
a broad range of interests related to digitalization while distinguishing needs and actions that would
support energy-intensive process sectors. More specifically, Subtask 1 main objective was to establish the
goals, scope, and direction of future Subtasks in the Task.
Task XVIII was successful at attracting a high level of engagement with 17 experts distributed among
Canada, Austria, France, Italy, Finland, Netherlands, Denmark and Switzerland. As well as Subtask 1
activities resulted in the proposal of three new Subtasks to be submitted to IETS:
• Subtask 2: Methods and Applications of Digital Twins
• Subtask 3: Lessons Learned and Created Values by Digitalization
• Subtask 4: Digitalization Implementation Roadmaps
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Appendices
Appendix A - List of Task XVIII participants
Country

Expert

Affiliation

Austria

René Hofmann

Austria

Verena Halmschlager

Canada

Paul Stuart

Ecole Polytechnique de Montréal

Canada

Michelle Levesque

CanmetMINING, NRCan

Canada

Mouloud Amazouz

CanmetENERGY, NRCan

Denmark

Zheng Ma

Denmark

Bo Nørregaard Jørgensen

Finland

Eemeli Hytönen

VTT Technical Research Centre of Finland

Finland

Lauri Sikanen

Luke - Natural Resources Institute Finland

France

Jean-Jacques Marchais

GIMELEC/ Schneider Electric

France

Loic Reignier

Schneider Electric

Italy

Massimo Celino

ENEA Energy Technology Department

Technical University Vienna - Institute for Energy
Systems and Thermodynamics
Technical University Vienna - Institute for Energy
Systems and Thermodynamics

SDU Health Informatics and Technology, The Maersk
Mc-Kinney Moller Institute
Center of Energy Informatics, The Maersk Mc-Kinney
Moller Institute

Netherlands Daiane Piva

Tata Steel

Switzerland

François Maréchal

Ecole Polytechnique Fédérale de Lausanne

Switzerland

Ivan Kantor

Ecole Polytechnique Fédérale de Lausanne

Switzerland

Carina Alles

Swiss Federal Office of Energy

Portugal

Nuno Garrido

Desenvolv.Tecnológico da Refinação - ARP/DPT

Portugal

Dulce Silva

Bondalti Chemicals

Germany

Claus Börner

Forschungszentrum Jülich

Germany

Maria Alvela

Bremen University

Germany

Gordon Kaußen

Forschungszentrum Jülich
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Appendix B - Lexicon of common digitalization terms
• Digitization
Automation of existing manual and paper-based processes, from an analog to a digital format.
• Digitalization
Process of employing digital technologies and information to optimize business operations,
create new revenue and optimize costs.
• Process digitalization
Digitalizing processes means that some digital technologies are being used in processes and
managing data digitally (digitized data and digitally native data), in order to convert
processes (not simply digitization) into processes more efficient, more productive, more
profitable and with greater customer satisfaction in their digital and physical experience with
the company.
• Big Data
Data sets are becoming bigger and more complex than traditional data-processing
application software is inadequate to deal with them. Big Data challenges include capturing
data, data storage, data analysis, search, sharing, transfer, visualization, querying, updating,
information privacy and data source.
• Artificial intelligence (AI)
Simulation of human intelligence processes by machines, especially computer systems.
• Data analytics
Process of examining data sets in order to draw conclusions about the information they
contain, increasingly with the aid of specialized systems and software.
• Internet of Things (IoT)
The Internet of Things (IoT) is the network of physical devices, vehicles, home appliances,
and other items embedded with electronics, software, sensors, actuators, and connectivity
that enables these things to interconnect and exchange data.
• Industry 4.0
Industry 4.0, also known as the Fourth Industrial Revolution, integrates Internet of Things
(IoT), data integration, cloud computing, and other technological advances into the heart of
the production and manufacturing systems.
• Automation
Creation of technology and its application in order to control and monitor the production
and delivery of various goods and services. It performs tasks that were previously performed
by humans
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Appendix C - Aggregated Matrices of Interests
C-1- Matrix 1. Industrial sectors
Interviewed countries: Denmark (DK), Canada (CA), Finland (FI), Netherlands (NL), France (FR), Italy (IT), Switzerland (CH), Austria (AT).
No answer: Portugal, Germany.
Weak interest: Sweden, Norway.
Forestry Steel
(including making/Iron
forest
making
industry)

Very
interested

FI
CA
AT

IT
FR
FI
AT

Interested
Less
interested
# very
interested
# interested
Total very
interested
and
interested

CH
NL+
CA

Oil
&
gas

Mining

Chemicals

FR+
CH
CA

CH
CA
CA

IT
AT

NL
FI

AT

IT
CH
FI
CA

Industrial sectors and applications
Energy
Bioprocesses Food industry
production
Agriculture

IT
NL
CA
AT

FI
CA (Paul?)

CH
DK
AT

Energy
Manufacturing Cement
management
industry
and
distribution
(district
heating and
cooling)
FR+
CH
CH
CH
DK
CA
FI
CA

FI

Aluminum
industry

CA

FR

FR
AT

FR

DK
FI

DK
FI

DK
FI

NL
DK

DK

NL
DK
FI

DK
AT

NL
DK

DK
FI

DK

3

3

3

3

4

4

2

3

5

1

2

1

0

4

2

2

1

0

0

0

0

1

2

1

3

7

5

5

5

4

2

3

5

2

4

2
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8

Interested members

7
6
5
4

NL
CA
CH
IT
FR
FI
AT

FR
CH
CA

3

IT
CH
FI
CA
AT

FR
CH
DK
FI
CA

IT
AT

2

CH
CA
NL
FI

IT
NL
CA
AT

CH
FR

FI
CA
AT

AT

1
0

CA
CH
DK
AU

FI
CA
FR
CH

FI

Metals and
machinery

Oil and gas

Chemicals

Energy
management
and distribution

Mining

Energy
production

Non-metallic
minerals

Forest, wood,
P&P

Food and
beverages,
agriculture

Others
(Bioprocesses,
Manufacturing)

 Metals and machinery (which include steel making, iron making and aluminum industry) is the sector where most of the countries have an interest.
 All the other sectors generated a lower but almost equal interest.
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 Note that digitalization techniques and technologies are cross-cutting. Industrial sectors should not be an essential criterion of the MoI analysis.
C-2- Matrix 2. Digitalization Techniques and Technologies
Interviewed countries: Denmark (DK), Canada (CA), Finland (FI), Netherlands (NL), France (FR), Italy (IT), Switzerland (CH), Austria (AT).
No answer: Portugal, Germany.
Weak interest: Sweden, Norway.
Digitalization techniques and technologies
Sensors/Smart Blockchain Big Data
Advanced
meters
integration
design (ex:
and fusion
molecular
modelling)

Digital
twinning

Demand
forecasting,
planning and
scheduling

Open
platforms

Very
interested

FR
CH
DK
FI
AT

CH
CA++
NL
DK
AT

FR
CH
DK

CA(BK)
NL
DK

Interested

IT
CA (BK)
NL

IT
FI
AT

FR
FI
AT

Less
interested
# very
interested
# interested
Total very
interested
and
interested

Artificial
intelligence
(machine
learning, deep
learning)

SCADA and
MES (ERP use)

Data
reconciliation

FR
NL
DK
AT

CH

IT
CA (WE)
NL
DK

IT
CH
NL
FI

FR (WE)
NL
DK
FI
AT

FI
AT

FR(WE)

FR
CH
CA
NL
DK
AT
FI

6

4

1

FI

FI

NL

5

5

3

3

0

4

DK
AT
4

3

0

3

3

4

2

1

1

1

0

8

5

6

6

4

6

5

7

5

1
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9

Interested members

8
7
6
5
4
3

FR
CH
DK
FI
AT
IT
CA
NL

2
1
0

Digital twinning

NL
DK
AT
FR
CH

FR
DK
CH
IT

CA
NL
DK
FR

CA

FI

FI

FI

AT

AT

IT
CA
NL
DK
FI
AT
CH

Open platforms Sensors/Smart
Big data
Artificial
meters
integration &
intelligence
fusion / Data
(machine
reconciliation
learning, deep
learning)

CH

IT

FR

CA

CH

NL

NL

NL

DK

FR
NL

DK

FI

AT

DK

AT

FR

FI

FI

Demand
forecasting,
planning and
scheduling

Advanced
design

SCADA and MES

Block chain

 All eight interviewed participants showed interest in digital twinning, so it should define a Subtask focus on that.
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C-3- Matrix 3. Digitalization Applications
Interviewed countries: Denmark (DK), Canada (CA), Finland (FI), Netherlands (NL), France (FR), Italy (IT), Switzerland (CH), Austria (AT).
No answer: Portugal, Germany.
Weak interest: Sweden, Norway.

Very
interested

Interested

Less interested
# very
interested
# interested
Total very
interested and
interested

Digitalization applications
Automation Cybersecurity Advanced
controls
FR
DK
CH
CA++
NL
NL
DK+
DK
AT
AT
FI
FR
FR
NL
CA
AT
FI

Predictive
maintenance
FR
CA+
NL
DK
AT
FI

Technology
upscaling
DK
FI

Collaborative
business model
FR
DK

Supply
chain
DK

NL
AT

NL
FI

5

2

AT
2

5

FI
1

4

1

1
6

2
4

2
4

1
6

3
4

3
7

4
5

CH
NL
FI
AT

Data management

Technology
scouting
FI

Prescriptive
analytics
NL

FI
4

1

1

0
4

0
1

IT
NL
DK
AT
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8

Interested members

7

AT

6

DK

5

NL

4
3

CH
FI
CA
FR

2
1

FR

NL

CA

DK

NL

FR

CA
DK

DK

CA

CH

DK

DK

DK

IT

AT

FI

NL

FI

FR

FR

NL

FI

AT

FI

NL
AT

NL
AT

DK

AT

FI
NL

AT

FI
NL

0

Advanced
controls

Predictive Automation Supply chain Technology Collaborative Cybersecurity
Data
Others
maintenance
upscaling
business
management (Technology
model
scouting,
Prescriptive
Analytics)

 Almost all of the participants are interested in advanced controls.
 Predictive maintenance, automation and supply chain are concepts that generated interest from more than six countries.
 Technology upscaling, collaborative business model, cybersecurity and data management are applications that also generated some interest.
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Appendix D – Country Reports

D-1- Country Report: Netherland. Country Expert: Daiane Piva, Tata Steel Europe.
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Digitalization, Artificial Intelligence and Related Technologies for
Energy Efficiency and GHG Emissions Reduction in Industry
IETS Task XVIII

Country Report: Netherlands
Country Expert:
Daiane Piva, Tata Steel Europe
Daiane.piva@tatasteeleurope.com
+31 6 8221 8346

December 19th, 2019

Task Objectives
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The objective of this Task is therefore to stimulate the adoption and digitalization technologies for energy
efficiency improvement and GHG emissions reduction in the process industries. To achieve this objective,
the Task sub-goals are:
•

To initiate the creation of an international network for IETS stakeholders to exchange knowledge in the
area of digitalization technologies

•

To facilitate joint development of new knowledge and expertise on Digitalization

•

To support and accelerate the deployment of digitalization practises in the energy-intensive process
industries
Objectives are relevant and clearly described. They are also of highly interest.

Subtask 1 Deliverable: Technical Report or “White Paper”
•

Survey of Digitalization and related areas of interest for energy-intensive sectors

•

Trends in using Digitalization Technologies for energy efficiency and GHG emissions reduction in
industry

•

Lexicon of common digitalization terms

The work on the lexicon has been useful and we would like to continue giving proper attention to it,
however, not as a specific Subtask

Subtask 2:
Methods and Applications of Digital Twins
Co-Leads René Hofmann (TU Wien) and Eemeli Hytönen (VTT)

Subtask focuses on understanding the applications of digital twins in a process environment which can lead
to substantial GHG emissions and energy waste reduction.
There could be interest from country experts to participate given the potential of DTs when fully deployed in
the future

Subtask 3:
Lessons Learned and Created Values by Digitalization
Co-Leads Zheng (Grace) Ma (SDU) and Michelle Levesque (Canmet)
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Subtask will uncover and quantify business cases in which digitalisation has led to substantial GHG emissions
and energy efficiency improvements. They intend to look back and take stock of past achievements.
There could certainly be interest from industry and service providers in our country as it is a chance to share
successes and learn from other industry peers
This Subtask could contribute to Subtask #4 as a validation mechanism of technologies which are “options of
no regret” and should, therefore, be included in digitalisation roadmaps. In addition, by knowing how much
a digital strategy has been capable of delivering, you can extrapolate to the future with greater confidence.

Subtask 4:
Looking Forward: Digitalization Implementation Roadmaps
Tom van der Velde (Tata Steel) and Paul Stuart (Polytechnique Montréal)
Subtask will gather different digitalisation roadmaps being drafted by industry leaders (if any) and try to
understand to what extent these roadmaps have taken GHG emissions and energy efficiency into account.
Besides, it will investigate whether and how such roadmaps could be adapted to accommodate GHG topics.
Finally, it will create a list of digitalisation technologies that could lead to drastic reduce GHG emissions if
companies adopted the techniques recommended in their roadmaps.
Yes, there is interest since I am already participating in.

D-2- Country Report: Canada. Country Expert: Michelle Levesque, NRCan.
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Digitalization, Artificial Intelligence and Related Technologies for
Energy Efficiency and GHG Emissions Reduction in Industry
IETS Task XVIII

Country Report: Canada
Country Expert:
Michelle Levesque, NRCan
michelle.levesque@canada.ca
(705) 677-7812
Alternate Country Expert:
Connie Smith, NRCan
connie.smith@canada.ca
(705) 677-7810
November 19, 2019

Task Objectives
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The objective of this Task is to stimulate the adoption and digitalization technologies for energy efficiency
improvement and GHG emissions reduction in the process industries. To achieve this objective, the Task
sub-goals are:
•

To initiate the creation of an international network for IETS stakeholders to exchange knowledge in the
area of digitalization technologies

•

To facilitate joint development of new knowledge and expertise on Digitalization

•

To support and accelerate the deployment of digitalization practises in the energy-intensive process
industries
These are the overall Task objectives, distinct to the 1-year Subtask objectives. Are these objectives of
interest to you and other country experts in your country? How might you change them or add to them?

These objectives are of interest to me and to others in Canada as these align with my team’s current focus
areas. My suggestion would be to add “energy efficiency and GHG emission reduction” to the first two
bullets since current wording seems to focus strictly on digitalization and does not include reference to
energy or GHG emissions.

Subtask 1 Deliverable: Technical Report or “White Paper”
•

Survey of Digitalization and related areas of interest for energy-intensive sectors

•

Trends in using Digitalization Technologies for energy efficiency and GHG emissions reduction in
industry

•

Lexicon of common digitalization terms
The first two points were essentially addressed by the Matrices of Interest, and Mouloud presented the
update of the Lexicon during the face-to-face meeting in Paris. Was this activity useful to the Subtask?
Would you continue with related work in future Subtasks?

I think that these tasks are critical to provide a foundation upon which to build future Subtasks and I would
be interested in continuing to work on these. I think that more work is needed to identify trends using
digitalization technologies for energy efficiency and GHG emissions reduction in industry and a lexicon will
provide a good foundation to ensure consistency.

Subtask 2:
Methods and Applications of Digital Twins
Co-Leads René Hofmann (TU Wien) and Eemeli Hytönen (VTT)
Give a short summary of how you understand this Subtask.
How do you believe that the Subtask definition might be improved in the proposal stage?
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Do you believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the Subtask theme, please outline it.
The Subtask objective as I understand it is to support adoption of digital twins in industrial applications. This
will be achieved by identifying requirements for implementation (infrastructure, tools, platforms,…) as well
as demonstrate benefits from existing projects.
The Subtask definition could be improved by including the expected deliverables.
There may be experts in Canada that would be interested in participating in this Subtask however at the
moment I do not foresee any projects that I am undertaking that could be part of this.

Subtask 3:
Lessons Learned and Created Values by Digitalization
Co-Leads Zheng (Grace) Ma (SDU) and Michelle Levesque (Canmet)

Give a short summary of how you understand this Subtask.
How do you believe that the Subtask definition might be improved in the proposal stage?
Do you believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the Subtask theme, please outline it.

The objective of this Subtask as I understand it is to highlight lessons learned and earned value from
digitalization projects. This will be undertaken using a standardized template for gathering information from
various case studies that have adopted various technologies such as digital twins, AI, etc…
The Subtask proposal could be improved with the addition of potential collaborators and by considering
development of an online repository of case studies and analysis.
Canada would be interested in participating in this Subtask and specifically, the Global Mining Guidelines
group has recently started a project that aligns with this initiative. The project is called “Applications:
documenting and reflecting on successful applications and identifying failures and limitations where
appropriate” (https://gmggroup.org/groups/artificial-intelligence/)

Subtask 4:
Looking Forward: Digitalization Implementation Roadmaps
Tom van der Velde (Tata Steel) and Paul Stuart (Polytechnique Montréal)
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Give a short summary of how you understand this Subtask.
How do you believe that the Subtask definition might be improved in the proposal stage?
Do you believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the Subtask theme, please outline it.

The objective of this Subtask as I understand it is to develop a roadmap to assist companies in developing
strategies for digital transformation. The Global Mining Guidelines group has recently launched a project
titled “ Accessibility: providing clarity about requirements for AI deployment” which may align with this
task’s objectives (https://gmggroup.org/groups/artificial-intelligence/).

D-3- Country Report: Switzerland. Country Expert: François Maréchal, EPFL.
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Digitalization, Artificial Intelligence and Related Technologies for
Energy Efficiency and GHG Emissions Reduction in Industry
IETS Task XVIII

Country Report: Switzerland
Country Expert:
François Maréchal, EPFL
francois.marechal@epfl.ch
+41216933516
Alternate Country Expert:
Ivan Kantor, EPFL
ivan.kantor@epfl.ch
+41216934206
2019-12-12
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Task Objectives
The objective of this Task is therefore to stimulate the adoption and digitalization technologies for energy
efficiency improvement and GHG emissions reduction in the process industries. To achieve this objective,
the Task sub-goals are:
•

To initiate the creation of an international network for IETS stakeholders to exchange knowledge in the
area of digitalization technologies

•

To facilitate joint development of new knowledge and expertise on Digitalization

•

To support and accelerate the deployment of digitalization practises in the energy-intensive process
industries
These are the overall Task objectives, distinct to the 1-year Subtask objectives. Are these objectives of
interest to you and other country experts in your country? How might you change them or add to them?

Managing information, knowledge, data and models is critical in efforts toward digitalisation and industrial
efficiency improvements. Bringing together experts from various aspects of digitalisation provides added
value toward defining best practices and roadmapping potential avenues to future digitalisation,
defossilisation and efficiency improvement. I think that the objectives are generally interesting but need to
provide more reasons for some countries to be interested.
These objectives are interesting, but I believe that an additional goal should be estimating the potential
impact of digitalisation, which is related to the proposal of Subtask 2.

Subtask 1 Deliverable: Technical Report or “White Paper”
•

Survey of Digitalization and related areas of interest for energy-intensive sectors

•

Trends in using Digitalization Technologies for energy efficiency and GHG emissions reduction in
industry

•

Lexicon of common digitalization terms
The first two points were essentially addressed by the Matrices of Interest, and Mouloud presented the
update of the Lexicon during the face-to-face meeting in Paris. Was this activity useful to the Subtask?
Would you continue with related work in future Subtasks?

Defining a lexicon of terms is very helpful for communicating and standardising discussions on matters of
digitalisation, as there is still significant ambiguity in terms. Unfortunately, we have not been able to extract
any information from the survey which were conducted so the benefits from this activity remain to be seen;
however, identifying the pertinent industries does provide motivation for involvement where countries
have a large presence of specific industries.
Subtask 2:
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Methods and Applications of Digital Twins
Co-Leads René Hofmann (TU Wien) and Eemeli Hytönen (VTT)

Give a short summary of how you understand this Subtask.
How do you believe that the Subtask definition might be improved in the proposal stage?
Do you believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the Subtask theme, please outline it.

This Subtask is to define what a digital twin is, provide methods for their development, exhibit the
usefulness of the approach, and estimate the potential contribution of digitalisation toward industrial defossilisation using them. I believe that Switzerland should be interested in contributing to this Subtask as
there are firm commitments made toward reducing (fossil) carbon dioxide emissions, which must also be
realised by industrial efficiency improvements. Some basic activities in this area are underway and a
proposal is being prepared which follows in the direction of estimating the potential contributions of
digitalisation toward national goals.

Subtask 3:
Lessons Learned and Created Values by Digitalization
Co-Leads Zheng (Grace) Ma (SDU) and Michelle Levesque (Canmet)

Give a short summary of how you understand this Subtask.
How do you believe that the Subtask definition might be improved in the proposal stage?
Do you believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the Subtask theme, please outline it.

Examples and best practices, including reasons for implementation would be an asset for many digital
technologies. This Subtask would provide some simplified solutions or rapid-implementation options for
industries based on success stories. This could encourage a broader implementation of digital technologies
and therefore would generate value for industry, including those in Switzerland.

Subtask 4:
Looking Forward: Digitalization Implementation Roadmaps
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Tom van der Velde (Tata Steel) and Paul Stuart (Polytechnique Montréal)

Give a short summary of how you understand this Subtask.
How do you believe that the Subtask definition might be improved in the proposal stage?
Do you believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the SubtTask theme, please outline it.

This Subtask proposes to generate roadmaps for implementing digitalisation technologies. This is a typical
Subtask included in projects as it provides vision for the future. The research activities at my institution are
not related to this activity and therefore we would not participate but it could be interesting for other
parties from Switzerland and the results would certainly be relevant to follow.

Digitalization, Artificial Intelligence and Related
Technologies for Energy Efficiency and GHG Emissions
Reduction in Industry
IETS Task XVIII
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Country Report: Austria
Country Experts:
Faculty and Scientific Members of the Doctoral SchoolSIC! Smart
Industrial Concept (https://sic.tuwien.ac.at)
Scientific Lead: Rene Hofmann, TU Wien
Rene.Hofmann@tuwien.ac.at
+43-664-88964958

Dec. 17th, 2019
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Task Objectives

The objective of this Task is to stimulate the adoption and digitalization technologies for
energy efficiency improvement and GHG emissions reduction in the process industries. To
achieve this objective, the Task sub-goals are:
•

To initiate the creation of an international network for IETS stakeholders to exchange
knowledge in the area of digitalization technologies

•

To facilitate joint development of new knowledge and expertise on digitalization

•

To support and accelerate the deployment of digitalization practices in the energyintensive process industries

These are the overall Task objectives, distinct to the 1-year Subtask objectives. Are these
objectives of interest to you and other country experts in your country? How might youchange
them or add to them?
8.

Background:

Within ongoing projects, discussions, workshops and knowledge exchange, we identified major
challenges for a successful decarbonization of (industrial) energy supply and industrial processes.
To contribute to (inter)national climate goals, measures need to be taken. These measures have to
build up on the following three fundamental issues: infrastructure, technology, and digitalization.
The further development of infrastructure within a renewable energy system (e.g. grids, storages)
as well as novel technologies for energy supply and production processes are crucial to reach
future climate goals. Digitalization can highlycontribute to these goals by supporting optimal
integration of technologies and the usage of infrastructure, as well as improving efficiency of
processes.
Are these objectives of interest to you and other country experts in your country?
Thus for us, the support and accelerated deployment of digitalization practices in the energyintensive process industries is important and can significantly contribute to climate saving
measures and goals on the long-term. We are highly convinced, that within an international
network, the development of new knowledge and expertise in this new field can be facilitated.The
international network and collaboration with partners from various fields of expertise broadens
the horizon in developing new ideas, tasks and finally projects. In our opinion, the
interdisciplinary approach allows to deal with a wide range of different issues and burdens. Thus,
better solutions can be developed and a faster deployment of the technologies and applications
can be achieved.
How might you change them or add to them?
From our point of view, no changes in the general Task XVIII objectives are necessary.
Nevertheless, the addressed topics and content in Subtask 1 of this Task were wide ranging.
Therefore, on a national level it was difficult to cover all addressed topics with an appropriate
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and adequate level of experience and related projects in the background. This was quite
challenging for the national consortium in Subtask 1.
Subtask 1 Deliverable: Technical Report or “White Paper”

•

Survey of digitalization and related areas of interest for energy-intensive sectors

•

Trends in using digitalization technologies for energy efficiency and GHG emissions
reduction in industry

•

Lexicon of common digitalization terms

The first two points were essentially addressed by the Matrices of Interest (MOI), and
Mouloud presented the update of the Lexicon during the face-to-face meeting in Paris. Was this
activity useful to the task? Would you continue with related work in future tasks?
9.

Background:

Within the Austrian national “White Paper” the following issues are addressed:
•

General introduction into the relevance of the topic; interaction of sustainability,energy
efficiency, GHG emission level reduction and digitalization in industry; currentenergy
consumption levels and GHG emissions in Austria

•

Specific projects in Austria from other organisations with a focus on digitalization
techniques and applications, to derive a (potential) impact/relation on energy
efficiency/consumption; detailed description of projects performed within the institutes
working on this White Paper; overview of educational landscape in the field of
digitalization in Austria to show a (strategic) orientation.

•

Analysis of the following digitalization techniques including general description, state
of the art (current projects), barriers and gaps as well as potentials and future outlook
for the following topics (based on MOI 2).
o Big Data

o Data-driven Modelling

o Sensors/Smart Meters

o Flexible Components

o Open Platforms

o Digital Twinning
•

o Block Chain

Analysis of digitalization applications including general description, the requirements
and actual application fields, barriers for applications and needs as well as the future
outlook and benefits provided by the application (based on MOI 3).
o Coll. Business Models

o Technology Upscaling

o Predictive Maintenance
o Advanced Control
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o Supply Chain
o Optimization

o Demand Forecasting
o Cybersecurity

Up in the course of that work, factsheets for technologies and applications were produced fora
national workshop in November 2019. They include a short definition and relevant benefits of
and barriers for the described technology and application, respectively. The factsheets, originally
in German, were translated and served as introduction into the respective topic in the White Paper
as a kind of glossary. In general, the authors and the national consortium understood this task and
the elaboration of the White Paper as very useful and interesting task.Their knowledge of the
national centres of excellence as well as of national projects withinthe field of digitalization
and energy was significantly broadened. Furthermore, relations among different digitalization
techniques and applications are understood in a better way now.
The trends in using digitalization technologies for energy efficiency and GHG emissions
reduction were addressed by the Matrices of Interest. Was this activity useful to the task?
As mentioned before, we used the MOIs (2&3) as decision support for issues addressed in the
White Paper. Thus, in the end, they helped us for our national work. Nevertheless in the beginning,
the goal and potential outcomes of the MOIs were not clear for us, which made it difficult to fill
them. An explanation of the idea behind the MOIs from the beginning would have been helpful.
Also, a better definition or description of the term “interest” might be beneficial, e.g. to clarify
who is addressed (Austria – or - our institutions) and what is meant by “interest” (just a topic that
interests us – or – a topic we want to deal within future – or – a topic we think can contribute to
the Task XVIII goals).
Mouloud presented the update of the Lexicon during the face-to-face meeting in Paris. Wasthis
activity useful to the task?
As the major share of our content work has been done prior to the face-to-face meeting, the update
of the Lexicon did not have a big impact on our White Paper. Nevertheless, it was good to see
that our results are in good accordance with the update Mouloud presented. In general, the
glossary/lexicon could have been more highlighted in the beginning to have a broader base for the
announcement of interest in the MOIs.
Would you continue with related work in future tasks?
We believe that with our future work in Subtask 2 related to the digital twin, we will improve our
understanding of how digitalization can contribute to a successful energy transition and how
different technologies and applications interact with each other. Thus, also the lexicon might be
updated several times. Interaction between different fields of the matrices could be worked out in
greater detail, e.g. as an interaction matrix, outlined below:
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Application
Technology
Digital Twinning
…
Block Chain

Subtask 2:

Predictive Maintenance

…

…
No direct interaction

…
…

DT supports PM

…

Supply Chain

DT can help to digitalize supply & value
chains
…
No direct interaction

Methods and Applications of Digital Twins
Co-Leads René Hofmann (TU Wien) and Eemeli Hytönen (VTT)

Give a short summary of how you understand this Subtask.
How do you believe that the task definition might be improved in the proposal stage? Do you
believe that your country may be interested in participating? Why or why not?
If you know the name of the project you would implicate relative to the Subtask theme, please
outline it.
As we worked on this proposal, these questions are not answered here.

Subtask 3:
Lessons Learned and Created Values by Digitalization
Co-Leads Zheng (Grace) Ma (SDU) and Michelle Levesque (Canmet)

Give a short summary of how you understand this Subtask.
From our point of view, this task concentrates on the detailed analysis of already performed
projects. Lessons learned will be derived, the impact of the projects on a multilevel-scale will be
formulated (social, economic, ecologic, etc.). Also new business models shall be formulated and
designed, based on past experiences in this tasks.
How do you believe that the task definition might be improved in the proposal stage?
In our opinion, taxonomies bringing sustainability (used here as summary for energy efficiency
increase and emission reduction) and digitalization together, could be a valuable contribution to
this task. Taxonomies, as shown below, are e.g. presented in:
N.C. Horner, A. Shehabi, I.L. Azevedo, Known unknowns: indirect energy effects ofinformation and
communication technology, Environ. Res. Lett. 11 (2016) 103001.

Do you believe that your country may be interested in participating? Why or why not?
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As the actual participating institutions in Austria from Subtask 1 do not have a wide range of
performed projects in this field, it might be difficult to find enough representative projects and
industry partners willing to contribute. Therefore, from a current point of view, a participation
seems rather unlikely. While proposal writing and forming of the consortium new partners might
join the national committee.
If you know the name of the project you would implicate relative to the Subtask theme, please
outline it.
--Alternative taxonomies
Hilty / Berhout &
Hertin

Williams

1st order / direct
effects

ICT infrastructure
and devices

2nd order /
indirect effects

Application

Taxonomy by Horner et al.:
Effect

Production
(Embodied
energy)

Operational
energy

3rd order/
structural and
behavioral effects

Systemic effects on
technology
convergence and
society

Direct

Disposal energy
Efficiency

Indirect: single
service

Indirect rebound

Indirect:
complementary
service

Economy wide
rebound
(structural
change)
Systemic
transformation

Example for the application
GPS
Energy for GPS production

Energy
use

Energy for GPS operation
Energy for GPS disposal

Substitution

Direct rebound

Effects on
economic growth
and consumption
patterns

Scope of impact

More efficient traffic flow

Replacement of paper maps
More travel because of
reduced congestions

Energy consumed during
time saved because of
shorter travel time

Indirect:
econcomy-wide

Enables autonomous driving
and drives intelligent travel
systems

Indirect: societywide

Autonomous driving
changes decisions where to
live and work, etc.

Subtask 4:
Looking Forward: Digitalization Implementation Roadmaps Daiane
Piva (Tata Steel) and Paul Stuart (Polytechnique Montréal)

Give a short summary of how you understand this Subtask.
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From our point of view, in this task crucial factors and issues when implementing digitalization
techniques and applications will be summarized. An overview of related barriersand burdens
will be given. Also, tools and methods to successfully overcome these barriers will be
provided. The creation of such a roadmap will be highly driven and promoted by applicants
(industrial partners). Within the roadmap, a specific focus will be laid on the impact of the
implementation on energy and GHG emissions. The beneficial effects by digitalisation shall
be shown in the roadmap to increase the awareness of industrial applicants.
How do you believe that the Subtask definition might be improved in the proposal stage?
From our point of view, the proposal already covers the important topics and gives a good
overview of objectives, methods and interactions with other tasks. On the participants’
side,organizations familiar with roadmap development might contribute with formal
advice.
Do you believe that your country may be interested in participating? Why or why not?
As the participating institutions from Subtask 1 in Austria do not have a wide range of
performed projects in this field, it might be difficult for us to find enough representative
projects and industry partners willing to contribute. Therefore, from a current point of view, a
participationis rather unlikely. While proposal writing and forming of the consortium new
partners might join the national committee.
If you know the name of the project you would implicate relative to the Subtask theme, please
outline it.
---
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