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About the IEA  

The International Energy Agency (IEA) is an intergovernmental organization that acts as an energy 
policy advisor to 29 member countries in their effort to assist in developing reliable, affordable and 
clean energy solutions.  

Founded during the oil crisis of 1973-74, the IEA's initial role was to coordinate measures in times of 
oil supply emergencies. As energy markets have changed, so has the IEA. Its mandate has broadened 
to incorporate the "Three E's" of balanced energy policy making: energy security, economic 
development and environmental protection. Current work emphasizes climate change policies, market 
reform, energy technology collaboration and outreach to the rest of the world, especially major 
consumers and producers of energy such as China, India, Russia and the OPEC countries.  

The IEA conducts a comprehensive program of energy research, data compilation, publications and 
public dissemination of the latest energy policy analysis and makes recommendations regarding good 
practices.  

 
About the IETS  

The Industrial Energy-related Technologies and Systems (IETS) is one of IEA's over 40 Technology 
Collaboration Programs (TCP). The IETS program focuses on energy use in a broad range of industry 
sectors, uniting IEA activities in this area. The program was established in 2005 as a result of a merger, 
revamping and extension of activities formerly carried out by separate individual programs. The former 
programs for Pulp & Paper and Process Integration are now parts of the IETS. The new program is still 
under development, with several new activities starting up. The specific objective of IETS is to allow 
OECD Member countries and OECD non-Member countries to work together to foster international 
cooperation for accelerated research and technology development of industrial energy-related 
technologies and systems, with a main focus on end-use technologies, taking into account other 
relevant IEA activities. Through its activities, the program will increase awareness of technology and 
energy efficiency in industry, contribute to the synergy between different systems and technologies, 
and enhance international cooperation related to sustainable development. Participants will 
implement a wide range of co-operative activities in the fields of:  

- Scientific research;  
- Technology and systems research, development, demonstration and deployment;  
- Technology and systems;  
- Technology and systems assessment of policies and consequences;  
- Information dissemination.  

The IETS presently has 10 active member countries: Austria, Canada, Denmark, France, Germany, Italy, 
Netherlands, Norway, Portugal and Sweden. Other countries may join the IETS to take part in the TCP.  
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1. Background 

The IEA has been leading several critical areas of study to identify energy-related policy directions 
opportunities and risks, for instance the initiatives on Digitalization and a Global Commission for 
Urgent Action on Energy Efficiency. These two initiatives are driven by climate change and the 
imminent implementation of digitalization with its uncertain impacts on energy demand and supply, 
bringing a challenge for policymakers to identify directions that maximize the benefits for energy 
systems.  

According to IEA (2020), digitalization describes the growing application of information communication 
technologies across the economy, leading to increasing volumes of data, rapid progress in advanced 
analytics, and greater connectivity between humans, devices and machines (including machine-to-
machine).1 For VTT (2018), going beyond technological change digitalization involves data collection, 
processing, modelling and analyzing to create value, ultimately delivering new operating and business 
models.2 Digitalization is seen to be already improving the safety, productivity, accessibility and 
sustainability of energy systems through a combination of technologies (Figure 1).  

 
Figure 1: How digitalization can improve efficiency through a combination of technologies.1 

 

However, not all industry sectors are at the same level of digitalization. A study from McKinsey (2018) 
mapping heavy industry's digital manufacturing opportunities identified that the heavy industry 
sectors are at the middle stages of digital maturity (Figure 2). With the main areas for asset 
performance improvement residing on throughput and resource efficiency. Also, highlighting energy 
efficiency through data analytics as one of the opportunities for these sectors. As well as the 
importance of creating a clear and compelling vision with several concrete steps for digitalization 
implementation.3 

The energy-intensive processing industries part of the heavy industry sectors, i.e., chemicals, glass, 
cement, iron, steel, aluminum, paper and pulp, account for the majority of the industrial GHG 
emissions, which globally are approximately 30% of total emissions (Wesseling et al., 2017).4 
Therefore, energy-intensive processing industries are in the center of deep decarbonization efforts to 
meet Climate Change mitigation targets.  

 
1 IEA (2020). Energy efficiency and digitalization. https://www.iea.org/articles/energy-efficiency-and-digitalisation 
2 VTT (2018). Bits and biomass A roadmap to the digitalization empowered bioeconomy. 
https://www.vttresearch.com/sites/default/files/pdf/visions/2018/V12.pdf 
3 Noterdaeme et al. (2018). Mapping heavy industry’s digital-manufacturing opportunities. https://www.mckinsey.com/business-
functions/operations/our-insights/mapping-heavy-industrys-digital-manufacturing-opportunities  
4 Wesseling et el. (2017). The transition of energy intensive processing industries towards deep decarbonization: Characteristics and 
implications for future research. https://www.sciencedirect.com/science/article/pii/S1364032117307906 

https://www.iea.org/articles/energy-efficiency-and-digitalisation
https://www.vttresearch.com/sites/default/files/pdf/visions/2018/V12.pdf
https://www.mckinsey.com/business-functions/operations/our-insights/mapping-heavy-industrys-digital-manufacturing-opportunities
https://www.mckinsey.com/business-functions/operations/our-insights/mapping-heavy-industrys-digital-manufacturing-opportunities
https://www.sciencedirect.com/science/article/pii/S1364032117307906
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Figure 2. Digital maturity among main heavy industry sectors.3 

 

The IETS is the IEA door to different industry sectors, where initiatives in the IEA domains of interest 
are organized into Taskes. In 2020, the IETS has 6 Taskes covering important energy-related areas and 
industries, being the Task XVIII: Digitalization, Artificial Intelligence and Related Technologies for 
Energy Efficiency and GHG Emissions Reduction in Industry - one of them. The main goal of the Task 
XVIII is to stimulate the adoption and digitalization technologies for energy efficiency improvement 
and GHG emissions reduction in the process industries.5 

Under the IETS, the Task goals are achieved through Subtasks, which orchestrate highly purpose-driven 
activities run by experts and interested multi-background participants. To accomplish the Task XVIII 
objectives, three Subtasks have been identified by groups of country experts and industry stakeholders 
in meetings throughout the Task XVIII Subtask 1.  

Subtask 2 “Methods and Applications of Digital Twins”, which is proposed in this document, focuses 
on a promising method/technology that has become a keyword in the context of digitalization 
measures in the manufacturing and energy-intensive industry sector: The Digital Twin (DT). Subtask 2 
aims to provide the required knowledge base, methods and business models to facilitate the 
application of DTs in energy-intensive process industries. 

The DT can be seen as the virtual counterpart to an existing physical system: “The Digital Twin is a 
multiphysics, multiscale, probabilistic, ultra fidelity simulation that reflects, in a timely manner, the 
state of a corresponding twin based on the historical data, real-time sensor data and physical model.”6 
Also, the DT “is one of the most promising enabling technologies for Industry 4.0 and is characterized 
by the real-time integration between the physical and the virtual space”.7 This real-time integration 

 
5 IETS (2018). Task XVIII: Digitalization, Artificial Intelligence and Related Technologies for Energy Efficiency and GHG Emissions Reduction in 
Industry. https://iea-industry.org/Taskes/digitalization-artificial-intelligence-and-related-technologies-for-energy-efficiency-and-ghg-
emissions-reduction-in-industry/ 
6Glaessgen, E. and D. Stargel, (2012). The Digital Twin Paradigm for Future NASA and U.S. Air Force Vehicles, in 53rd 
AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics and Materials Conference.  American Institute of Aeronautics and Astronautics 
7Tao, F., et al. (2019). Digital Twin in Industry: State-of-the-Art. IEEE Transactions on Industrial Informatics, 15(4): p. 2405-2415. 

https://iea-industry.org/annexes/digitalization-artificial-intelligence-and-related-technologies-for-energy-efficiency-and-ghg-emissions-reduction-in-industry/
https://iea-industry.org/annexes/digitalization-artificial-intelligence-and-related-technologies-for-energy-efficiency-and-ghg-emissions-reduction-in-industry/
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between physical and virtual space, in addition to improved interoperability and economic benefit8, is 
a key feature of the DT.  

The integration that the DT provides can be illustrated by considering the Reference Architecture 
Model Industry 4.0 (RAMI4.0) in Fig. 3. The RAMI4.0 represents the entire area of Industry 4.0 within 
an industrial company and serves as a basic guideline for digitalization. The DT can connect the various 
layers in the RAMI4.0 and, therefore, act as an interface between the real and virtual systems. DTs can, 
for example, contribute with the following methods and applications: Energy Management, Peak Load 
Reduction and Production Flexibility, among others. 

 

 
Figure 3. Reference Architecture Model Industry 4.0 (RAMI4.0)9 

The relevance of the Digital Twin is underlined by the Gartner Hype Cycle10, which included the DT 
over the past years. In a study by Gartner in 2019, the status quo of the DT was analyzed11: Even though 
13% of the companies surveyed said that they were already using DTs and more than 60% either 
planned or considered implementing DTs, Gartner's conclusion was that the DT is still at an early stage 
of adaptation in industry.  

In general, DTs can reduce costs and risk and improve efficiency, competitiveness, customer service, 
safety, and reliability. Despite these promising aspects, there are still significant challenges that hinder 
the deployment of DTs in the industry.  In the first phase of the Task XVIII and other research on this 
topic, the potential of DTs has been identified, but the implementation in industry is still inhibited by 
a lack of information on DTs methods, requirements, and applications in the industry. Also, the 
understanding of the advantages and the enormous potential of DTs needs to be strengthened. 

 
 

 
8Kritzinger, W., et al. (2018). Digital Twin in manufacturing: A categorical literature  review and  classification.  IFAC-
PapersOnLine,  51(11): p.  1016- 1022 
9 Platform Industrie (2018). https://www.plattform-i40.de/PI40/Redaktion/EN/Downloads/Publikation/rami40-an-introduction.html 
10 The hype cycle, a tool developed by Gartner, is a graphical representation of the lifecycle phases that a technology goes through from 
conception to maturity and broad adoption. Its five overlapping phases in the lifecycle of a technology are often used as reference points in 
marketing and technology reporting. 
11  https://www.cio.de/a/der-digital-twin-draengt-in-die-unternehmen,3596619 
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1.1. Technical/Scientific Sector 

The targeted technical sector for Subtask 2 includes almost all industry sectors – for example pulp and 
paper, oil and gas and chemical. The focus of Subtask 2 is on sectors with an opportunity for GHG 
emissions reduction and energy efficiency improvement through leveraging digitalization.  The biggest 
impact is expected in energy-intensive industries. 

Concerning the application of DTs for the industry, expected benefits are improved energy 
management, reduction of peak loads and undesired operation modes, reliable predictions, increased 
process flexibility, improved design, and optimal operation. 

In a systematic literature review by Jones et al.12, the following benefits were identified: 

• Reduced Costs, Risks, Design Time, Complexity and Reconfiguration Time 

• Improved Customer Services, Efficiency, Production Management, Processes and Tools 

• Improved Maintenance Decision Making-Improved Safety and Reliability 

• Increased Flexibility and Competitiveness of Production Systems 

• Driving and Driving Innovation 

2. Subtask Objectives 

Subtask 2 focuses on Methods and Applications of Digital Twins to promote the application of DTs in 
industry, in order to improve energy efficiency and reduce GHG emissions. Subtask 2 has the following 
sub-objectives: 

• Overview of methods and applications of DTs and their requirements for different industry 
sectors 

• Analysis of the potential benefits of these methods, focusing on the impact on energy 
efficiency and GHG emissions reduction  

• Creation of an international, interdisciplinary network of research and industry 

Researching the methods and applications of DTs has the following relevance for digitalization in 
general:  

• Promoting the application of digitization technologies to improve energy efficiency and reduce 
greenhouse gas emissions in the process industries by highlighting the potential and clarifying 
the requirements of DT methods and their application in different energy-intensive industrial 
sectors 

• Facilitating a joint development of new knowledge and expertise on key DT methods and 
applications from a research and industry perspective 

• Creating an international network and information structure for DT methods and applications 

The relevance to IETS-targeted technical/scientific sector(s) are summarized by the following points: 

• Gain and share knowledge on DT methods and technologies from/for different perspectives 
and institutions/companies (academia and industry) and for different industrial sectors 

• Identify requirements, gaps, and potentials of DT methods and applications to propose future 
research fields 

 
12  D. Jones, et al., Characterizing the Digital Twin: A systematic literature review, (2020), https://doi.org/ 10.1016/j.cirpj.2020.02.002 
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• Clarify the importance of digitization/DT methods and technologies for improving energy 
efficiency and reducing greenhouse gas emissions 

• Overview of possible applications of DT methods for different industrial sectors and their 
requirements 

Interfaces with Subtask 3 “Lessons Learned and Created Values by Digitalization” and Subtask 4 
“Roadmapping the Implementation of Digitalization in the Energy-intensive Process Industries” are 
used to obtain an even more comprehensive view of the Subtask objectives. The method-based 
analysis in Subtask 2 is merged with results from industry cases in Subtask 3. Furthermore, ideas on 
requirements and implementation of DT methods and their benefits for different industry sectors are 
provided for Subtask 4. 

3. Target Audience 

As Digital Twin methods can be applied to a wide range of applications, the target audience is not 
restricted to a specific industrial sector. Therefore, Subtask 2 addresses a wide range of industrial and 
academic organizations. Consequently, the work in Subtask 2 will be more effective, the more actors 
from different sectors participate.  

Since Digital Twins are not yet widely used in industry, Subtask 2 is directed towards innovative 
companies that are considering or maybe even planning to implement this cutting-edge technology. 
Participating in this Subtask will connect them with academic actors that are looking to transfer their 
research findings into practice. In the meetings participants will get insight into ongoing research 
activities and have the opportunity to enter into direct discussion with researchers. 

Subtask 2 seeks to bridge the gap between research and application in industry, therefore, striving for 
heavy participation of technology providers that offer digitalization solutions to industry clients. For 
these technology providers, Subtask 2 offers the unique opportunity to enter into discussion with both 
academic and industrial actors simultaneously. In this way they get insight into the state of the art in 
academia and gauge interest in and need for digitalization of industrial companies.  

Naturally, this Subtask also addresses research institutions that are doing research in the area of Digital 
Twins. For them, Subtask 2 is a platform to engage with actors from industry and exchange in 
discussion with peers from academia all over the world. 

4. Structure and Benefits 

The work in Subtask 2 will be structured into three activities: 

1. Definition of the Digital Twin and identification of existing solutions, methods, and applications 

2. Analysis of Digital Twin methods and application along its life cycle 

3. Evaluation of Digital Twin methods and derivation of business cases and recommendations 

In the following paragraphs, the scope of, the approach to and expected benefit of each activity will 
be outlined.  

Activity 1- Definition of the Digital Twin and identification of existing solutions, methods and 
applications 

Scope:  The first Activity of Subtask 2 provides an overview of this extensive topic. For this purpose, a 
literature research is conducted, and findings from previous work are collected. Subtask 2 is divided in 
three parts: In the first, we will aim for a clarification of terms and a definition of the DT. As different 
definitions of the DT exist and potential applications are often indistinct, a uniform description and 
definition is required. In the second part, existing solutions and prerequisites are analyzed and 
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summarized through literature research and analysis of participant’s projects. In the third, information 
management, interfaces, and security aspects are discussed. The required data and the available data 
basis in industrial processes are analyzed, also taking security aspects into account. 
Approach: Literature research; Evaluation of completed and ongoing projects of the participants; 
Meetings on the task, working group and Task level 
Expected benefit: Activity 1 aims to create a deep understanding of the Digital Twin, a comprehensive 
definition and an overview of existing solutions and methods of DTs.  

Activity 2 - Analysis of Digital Twin methods and applications along the life cycle 

Scope:  In Activity 2, the methods and applications of Digital Twins and their requirements for different 
industry sectors are examined in more detailed. A strong focus is laid on the analysis of previous and 
current projects of the participants. Through cooperation with Subtask 3 and Subtask 4 of Task XVIII, 
additional international projects and their findings will be included. With an information management 
system, the information and results from all partners and from all tasks are gathered and made 
available in a structured way. Activity 2 is divided into the following four parts: 1) DT methods and 
applications in the design and engineering phase, 2) DT methods and applications in the operations 
phase, 3) DT methods and applications in the maintenance phase, and 4) DT methods and applications 
in the context of Digital Value Chain Optimization Analysis. 
Approach: Evaluation of completed and ongoing projects of the participants; Knowledge and 
information exchange with Subtask 3 and Subtask 4; Meetings on the task, working group and Task 
level 
Expected benefit: Subtask 2 aims to set up a catalog of relevant DT methods along the life cycle, that 
includes advantages, shortcomings and requirements for industry of each method.  

Activity 3 - Evaluation of Digital Twin methods and derivation of business models and 
recommendations 

Scope:  In Activity 3, the methods and case studies from industry are analyzed and summarized in 
detail to develop business models and recommendations for different industry sectors.  This subtask 
is divided into 1) The evaluation of methods and applications concerning energy efficiency and 
reduction of GHG emissions, and 2) Business models and recommendations for the future. The findings 
from this analysis will also be incorporated into Subtask 4. 
Approach: Evaluation and analysis of potential of DT in industry; Meetings on the task, working group 
and Task level 
Expected benefit: Activity 3 aims to showcase potential business models and to formulate 
recommendations for industrial applications and future research. 

5. Value to Task Participants and Commitments 

Subtask 1 of Task XVIII showed that all participants face similar obstacles in regard to the 
implementation of digitalization measures in industry. Industrial companies are often hardly aware of 
the potential of digitalization measures, or at least not to its full extent. In particular, there is a lack of 
understanding, how digitalization measures such as the Digital Twin can lead to increased energy 
savings and the reduction of GHG emissions in industry. Potential benefits and impacts of DTs on global 
climate goals need to be understood to increase their adoption in industry. Also, the term Digital Twin 
is not always consistently defined, which often leads to a lot of confusion, and the specific 
requirements and applications of DT are not clear. Interdisciplinary knowledge exchange between 
research and industry is required to create a uniform definition and clarify the potentials of this 
promising technology.  
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Participants will benefit from a strong international network and intensive exchange of knowledge 
during Subtask 2 activities. Furthermore, they will get access to the knowledge base that is set up in 
Subtask 2.  

Through intensive networking and cooperation with Subtasks 3 and 4 of Task XVIII and their members, 
synergies can be optimally used, and relevant information can be exchanged.  While Subtask 3 and 
Subtask 4 look at digitization in industry from a broader perspective, Subtask 2 has a strong focus on 
methodology and thus, complements the other tasks optimally.  

Task participants will not only receive the reports of Subtask 2 with results and findings, but also 
benefit from networking and discussions with experts. In general, Task XVIII is a powerful platform to 
raise awareness for future scenarios in digital industrial energy systems. This platform can be used to 
approach political decision-makers and push for better policies. 

The general benefits can be summarized as follows: 
• International and interdisciplinary collaboration 
• Scientific and industrial connections 

Topic-specific benefits are: 
• Knowledge gain and transfer regarding Digital Twins 
• Overview and understanding of Digital Twin methods and their requirements in industry 
• Get insights into the development of business models for different industrial sectors 
• Understand potential benefits and effects of DTs on global climate goals to enhance their 

acceptance in industry 
In terms of commitments, the Subtask participants are expected to: 

• Participate in Task meetings:  
o Three meetings per year over the 3 years. More specifically, two meetings on a 

Subtask 2 level and one on the Task XVIII level. 
o Contribute actively in meetings, e.g. by providing feedback, interacting with other task 

participants. 
• Support the development of the participant’s country report in collaboration with other 

participants of the same country, if any.  
• Contribute the development of Subtask 2 final and annual reports. 
• Participants are welcome to participate in any supplementary activities as desired. 
• Participants are not committed to sharing any confidential information. 

6. Organization of Work and Meetings  

The Subtask manager will organize Subtask meetings, which will be mostly held online as webinars. 
Some Subtask meetings will be face-to-face. If possible, meetings will be arranged in alternating 
countries and in connection with international conferences or other events in prestigious universities. 
The meeting at the Task XVIII level, where participants of all three Subtasks will participate, will be 
organized in collaboration with other Subtask managers. Participating IETS member countries are 
expected to take an active part in these meetings.  

For each subtask, two meetings with all members of Subtask 2 will be held. In addition to these two 
meetings, working group meetings will be scheduled as necessary. 

7. Schedule 

The starting date of Subtask 2 of Task XVIII is November 1rd, 2020 and it will end on October 31st, 2023.  

The work in Subtask 2 will be structured into three Activities: 
1. Definition of a Digital Twin and identification of existing solutions, methods and applications 
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a. Definition and disambiguation 
b. Screening for existing solutions, methods and applications 
c. Knowledge and information management (Platforms, data and security aspects) 

2. Analysis of Digital Twin methods and application along its life cycle 
a. DT in the Design- and engineering-phase 
b. DT in the Operation phase 
c. DT in the Maintenance phase 
d. DT in the context of Digital value Chain Optimization 
e. Synthesis of findings (dissemination of results to Subtask 3 and 4) 

3. Evaluation of Digital Twin methods and derivation of business cases and recommendations 
a. Evaluation with respect to energy efficiency and reduction of GHG emissions 
b. Identifying business models (using the findings of Subtask 3) 
c. Outlook and recommendations (in close cooperation with Subtask 4) 

In addition to regular Task meetings that will be planned with the managers of the other Subtasks, 
dedicated meetings for work in Subtask 2 will be held. These Subtask 2 meetings are scheduled twice 
a year to coordinate activities and aggregate findings. 

The planned schedule is illustrated in the chart below: 

 

8. Deliverables  

The following reports are planned in Subtask 2 
• Annual reports in accordance with the schedule put forward by the Task manager (usually in 

March every year). 
• Final report after completion of Activity 3, which will o synthesize the findings of the whole 

Subtask 2 – due date 31.10.2023 

9. Funding 

Each participant will bear the costs of its participation in the Subtask, including necessary travel costs. 
The host country will bear the cost of organizing working meetings. The working meetings shall be 
hosted in turn by the Subtask participants.  

Each Participant shall bear all the costs incurring in carrying out the Subtask activities, including 
reporting and travel expenses. Participants agree on the following funding commitment: 

• Each participant (country) will contribute to this Subtask with 0.3 person-years. 
• The Subtask manager will contribute with 0.3 person-years to the Subtask management. 
• The Subtask manager will carry his costs for leading the Subtask. 
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10. Obligations and Responsibilities of the Participants 

René Hofmann, TU Wien, and Eemeli Hytönen, VTT, are designated Subtask Managers by the IETS 
Executive Committee. Changes in the Subtask leaders may be agreed by the Executive Committee, 
acting by consensus of the participants.  

The Subtask manager shall be responsible for:  
• Coordinating the work performed under the Subtask/activity  
• Assisting the Task Manager in preparing the detailed work plan 
• Assisting in the co-ordination of the Task and advising the Task Manager on the performance 

of the Task 
• Provide semi-annual status reports to the Task Manager and the other participants 
• Assist the Task Manager in organizing workshops and necessary intermediate meetings 
• Assist the Task Manager in editing the proceedings of the workshop and the final Summary 

and significant findings of the Task 
 
Each Subtask participant must make a significant contribution to the Subtask activities. The obligations 
of the Participants are also:  

• Active participation in the workshops 
• Preparation of necessary presentations and working documents for the completion of the 

Subtask including country-specific reports 
• Review of the documents and draft of the final report 
• Each Subtask participant (country) shall contribute to this Subtask with a minimum effort of 

0.3 person-years,  
• Where multiple organizations from the same country are involved, they must agree on 

whether the contribution is a coordinated contribution (min 0,3 person-years), or separated 
contributions (min 0,3 person-years each). 

11. Information and Intellectual Property 

Executive Committee's Powers. The Executive Committee, acting by unanimity, in conformity with this 
Subtask, shall determine the publication, distribution, handling, protection and ownership of 
information and intellectual property arising from this Subtask. 

Right to Publish. The Participants shall have the right to publish information provided to or arising 
from their Subtask, except for proprietary information. 

Proprietary Information. For the purposes of this Subtask, proprietary information shall mean 
information of a confidential nature such as trade secrets and know-how (for example, computer 
programs, design procedures and techniques, chemical compositions of materials, or manufacturing 
methods, processes or treatments) which is appropriately marked provided that such information: 
(1) Is not generally known or publicly available from other sources 
(2) Has not previously been made available by its owner(s) to others without obligation concerning its 
confidentiality; and 
(3) Is not already in possession of the recipient Participant(s) without obligation concerning its 
confidentiality. 

It shall be the responsibility of each Participant supplying proprietary information, and of the Subtask 
Manager, to identify such information as proprietary and to ensure that it is appropriately marked. 

The Participants and the Subtask Manager shall take all necessary measures in accordance with this 
paragraph, the laws of their respective countries and international law to protect the proprietary 
information provided to or arising from this Subtask. 
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Production of Relevant Information by Governments. The Subtask Manager should encourage the 
governments of all Agency Participating Countries to make available or identify to the Subtask Manager 
all published or otherwise freely available information known to them that is relevant to the Subtask.  

Production of Relevant Information by Participants. Each participant agrees to provide to the Subtask 
Manager all previously existing information, and information developed independently of the Subtask, 
which can assist or is needed by the Subtask Manager to carry out its functions in this Subtask, which 
is freely at the disposal of the Participants, and the transmission of which is not subject to any 
contractual and/or legal limitations, under the following conditions: 
(1) The Participant will make such information available, at its own costs, provided that such costs are 
not substantial 
(2) If substantial costs are necessary for the Participant to make such information available, the Subtask 
Manager and all Participants will determine the charge of the costs for each participant, upon approval 
of the Executive Committee. 

Use of Confidential Information. If a Participant has access to confidential information which would 
be useful to the Subtask Manager in carrying out the studies, assessments, analysis or evaluations 
described in this Subtask, such information may be communicated to the Subtask Manager but shall 
not become part of any report or other form of documentation issued as part of this Subtask, nor shall 
it be communicated to the other Participants, except as may be agreed between the Subtask Manager 
and the Participant who supplies such information. This information has to be marked clearly as 
"confidential". 

Acquisition of Information for the Subtask. Each Participant shall inform the Subtask Manager of the 
existence of information that can be of value to the Subtask, but which is not freely available, and each 
Participant shall endeavor to make such information available to the Subtask under reasonable 
conditions, in which event the Executive Committee may, acting unanimity, decide to acquire each 
information. 

Reports on Work Performed under the Subtask. The Subtask Manager shall prepare reports on all 
work performed under the Subtask and the result thereof, including studies, assessments, analysis, 
evaluations and other documentation, but excluding proprietary information. 

Copyright. The Subtask Manager, or each Participant for its own results, may take appropriate 
measures necessary to protect copyrightable material generated under this Subtask. Copyright 
obtained shall be the property of the Subtask Manager, for the benefit of the Participants provided, 
however, that Participants may reproduce and distribute such material, but shall not publish it with a 
view to profit, except as otherwise provided by the Executive Committee. 

The Contracting Parties understand and agree that the name, acronym and emblem of the IEA have 
been notified to the World Intellectual Property Organisation (WIPO) Secretariat according to Article 
6 of the Paris Convention for the Protection of Industrial Property, as amended on 28 September 1979. 
The Contracting Parties further understand and agree that the OECD/IEA shall retain the copyright to 
all IEA deliverables, materials or publications published or to be published by the IEA or jointly by the 
IEA and a third party to this Task. Should the Contracting Parties use any such deliverables, materials 
or publications they shall give full acknowledgement to the OECD/IEA as being the source of the 
material with a copyright notice in the following form: © OECD/IEA, (year of publication). 

Authors. Each Participant shall, without prejudice to any rights of authors under its national laws, take 
necessary steps to provide the cooperation from its authors required to carry out the provisions in this 
paragraph. Each Participant shall assume the responsibility to pay awards or compensation required 
to be paid to its employees according to the laws of its country. 
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12. Subtask Management 

The Subtask will be co-managed by respectively: 
Subtask 2 Co-Manager Subtask 2 Co-Manager 
René Hofmann Eemeli Hytönen 
Office: +43 1 58801 302327 
Mobile: +43 664 60588 3203 

T:  +35 8405336759 
M:  

Email: rene.hofmann@tuwien.ac.at Email: eemeli.hytonen@vtt.fi 

13. Participants by Country 

Austria 

Austria will be managing the Subtask in cooperation with Finland for its duration. Prof. René Hofmann 
is the person responsible from Austria. Dr. Eemeli Hytönen is the person responsible for Finland. 

The following table shows the participating organizations and the submitted project titles: 

Country Organization Project title 
Austria TU Wien - IET 5DIndustrialTwin, DigiSteam, EDCSproof 
Austria AIT DigiBatch, Sinfonies, EDCSproof 
Austria AEE INTEC DigitalEnergyTwin, CORES, DSM_Opt 

Austria 
Montanuniversität 
Leoben DSM_OPT, DigitalEnergyTwin, EDCSproof, FIRST 

Austria FH Vorarlberg Research center for intelligent thermal energy systems 
Austria AVL Digital Twins for Green Development in Automotive 
Austria TU Wien - ICEBE Thermal Twin 4.0 
Austria Visplore Visual analytics for creating and using digital twins 
Canada BBA Supervision of energy performance indicators for autonomous networks. 
Canada Maya HTT Physics-based and hybrid Digital Twins 

Canada COREM 
Advanced artificial intelligence tools to design eco-efficient comminution 
circuits 

Canada FPInnovations Sawmill digital twin 

Canada Natural Resources Canada 
Digital twins for supervisory control and prescriptive maintenanace in the 
pulp and paper mills 

Denmark SDU 

Digital twin for distributed energy systems, Digital twin framework for 
industrial productions, Digital twins for large-scale heat pump and 
refrigeration systems, Digital twin for greenhouse climate compartments 

Denmark PROACTIVE Big Data and AI solutions for a large range of business sectors 
Denmark 3Tech Automation A/S Automation for production lines, plants and machines. 
Denmark KMD A/S Software solutions, Data, Information Management, and Analytics 

Denmark 
Weel & Sandvig Energi og 
Procesinnovation ApS 

Plant simulation / Digital twins (WTE, CoGen, gas turbines) and 
Performance monitoring system for gas turbines, boilers and furnaces. 

Finland VTT Digital assistance in the creation of digital twins 

Netherlands Tata Steel 
SMEAT: SMART HEAT Management. Energy Cluster optimization with AI in 
a steel plant 

Sweden 

PiiA, Strategic Innovation 
program for process 
industrial IT & automation   

Switzerland EPFL  

 



 
 
___________________________________________________________________________ 
 

___________________________________________________________________________ 
13 
 

14. Participants in this Subtask 

Participants are defined as active contributors to the program of work. They are either identical with 
the Contracting parties; or organizations, institutions and companies, nominated by the contracting 
parties (not yet confirmed).  

15. New Participants  

During the course of the Subtask, new Participants are allowed to join only by unanimous decision by 
the Participants, and the approval of the IETS Executive Committee. 
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