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1 Executive summary  

There is need for accelerating the transition towards a green, climate neutral, and digital Finland while 
strengthening the resilience and competitiveness of Finnish industry. Key findings, objectives in multiple 
recently published national strategies and programs identifies the same needs. This is in line also with the 
European Industrial Strategy (COM/2020/102 final1) and SME Strategy for a sustainable and digital Europe, 
(COM/2020/103 final2). EU’s strategic objectives are: accelerating the transition towards a green, climate 
neutral, and digital Europe while strengthening the resilience and competitiveness of European industry.  

 

 

Fig. 1. Needs and drives for national Sustainable Industry X (SIX) initiative. (SIX Finnish Industrial Renewal 
Agenda 20223) 

As a crystallization, a vision (target state) is obtained for Finland in 2030: 

Finland is sustainable winner in digital and green transition 

Sustainable Industry X (SIX) is a national initiative supercharging Finnish industry performance and 
sustainable growth through innovation and knowledge4. Sustainable Industry X Research Ecosystem (SIRE) 
is an autonomous part of national SIX initiative (Fig. 1). The planned research ecosystem SIRE is open for 
universities, universities of applied sciences, research institutes and private research actors (See Chapter 
2.1). The purpose of the SIRE is to promote dialogue between industry and research on strategic research 
needs of Finnish industry and to enhance collaboration between the members of SIRE.  

SIRE Strategic Research and Innovation Agenda (SIRE-SRIA 2022), this document, describes the major 
challenges, wanted impacts and medium to long-term R&D&I themes to tackle them, in the area of the 
Green, Circular Economy oriented, and Sustainable Digital Transformation of Finnish Sustainable Industry X 
(SIX). Selected themes are based on international and national goal setting (Fig. 2). More details on selected 
sources are shown in Chapter 3).  

The purpose of this document is to influence to the creation of new national R&D programs of Business 
Finland and Academy of Finland by setting a groundwork for the establishment. Long term plans are aiming 
also to influence to EU research and innovation landscape.  

 
1 COM/2020/102 final https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0102  
2 COM/2020/103 final https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:103:FIN  
3 SIX Finnish Industrial Renewal Agenda 2022 (in Finnish)  https://doi.org/10.32040/2242-122X.2022.T410  
4 https://www.six.fi/  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0102
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:103:FIN
https://doi.org/10.32040/2242-122X.2022.T410
https://www.six.fi/
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Fig. 2. From international and national goals to the SIRE Strategic Research and Innovation Agenda (SRIA) 

To achieve objectives, SRIA must reflect the dynamics of industry, characterized by continual technological 
advances and new applications being invented at an ever-increasing pace. Therefore, this SRIA is not meant 
to be a static document; instead, it will continue to evolve – with reviews and regular updates. This 
continuous process will enable all SIX stakeholders to be constantly aware of new emerging technologies, 
potential game-changers and the evolving long-term vision of the industry. 

The research themes are spanning the entire SIX value chain, from foundational and cross-sectional 
technologies to application fields. There is need for integrated strategy for linking basic science to applied 
research in Sustainable Industry X, cutting across the different stages of research and development, i.e., 
from basic science, fundamental and applied research to market uptake, including education and training, 
entrepreneurship, and innovation infrastructures that are necessary to address the dimension and 
complexity of research challenges in Sustainable Industry domain. SIRE SRIA is not a project roadmap as 
such, but readers can update or create own project roadmaps based on this document. 
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2 Introduction  

Digitalization, economic growth, as well as ongoing fight against climate change have created a demanding 
environment for traditional manufacturing industry that needs to be controlled in order to survive in the 
tightening competition in the global markets. Manufacturing industry makes a significant contribution to 
the European economy and provides 36 million jobs to Europe, but industrial products are also the third 
biggest contributors to greenhouse gas emissions and have a negative footprint on depletion of resources, 
pollution or biodiversity loss. 

At the same time the Fourth and even Fifth Industrial Revolution is proceeding at high speed in all EU 
regions. Many of the SMEs are struggling to adopt the new technologies due to the skills and investment 
scale. The future of the industry needs a new level of education of the workforce. 

Today it is clear that disruptive, cross-cutting and sustainable technologies are needed if we want to comply 
with the Paris Agreement, United Nations Sustainable Development Goals (UN SDG), European Commission 
new industrial strategy, action plans, programs, initiatives, priorities, legislations, directives, and at the 
same time keep and create jobs in Finland (Fig 2). 

Sustainability, green manufacturing and digitalization, digital transformation are multidisciplinary themes 
that run through the areas of strength. Sustainability encompasses economic, environmental and social 
sustainability and is a core aspect of future production. Digitalisation affects every part of the production 
chain and is vital in securing the future of production in Finland. Sustainable industry in the 21st century is a 
complex and highly dynamic socioeconomic system that begins with the design and creation of products, 
related services and ends with the recycling of used resources. 

National Artificial Intelligence 4.0 progamme (2022)5 and Sustainable Industry X Finnish Industrial Renewal 
Agenda (2022)6 have the vision statement:  

Finland is sustainable winner in digital and green transition  

According to the vision:  

• Finland will make advances in artificial intelligence and other advanced digital technologies. 
• Finland is approaching carbon neutrality, and Finnish companies are leading the way to 

sustainability in developing solutions to the global markets (environmental handprint)  

Finnish manufacturing industry in 2030 and beyond will be a globally competitive, interconnected and 
adaptive sociotechnical value creation system that ensures sustainable growth and social welfare, in a 
resource-constrained world. (Motivated and adapted from Manufuture SRIA 20307).  

In the innovation ecosystem all players operating in the value chain have role. Ecosystemic way of 
operation is the way forward (See Fig 3.) and academic and research actors can contribute and collaborate 
with industry. 

 
5 National Artificial Intelligence 4.0 programme final report http://urn.fi/URN:ISBN:978-952-327-918-6  
6 SIX Finnish Industrial Renewal Agenda 2022 (in Finnish) https://doi.org/10.32040/2242-122X.2022.T410 
7 MANUFuture SRIA 2030 https://www.manufuture.org/strategic-research-and-innovation-agenda-sria-2030/  

http://urn.fi/URN:ISBN:978-952-327-918-6
https://doi.org/10.32040/2242-122X.2022.T410
https://www.manufuture.org/strategic-research-and-innovation-agenda-sria-2030/
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Fig. 3. Leadership in innovation ecosystems with a goal (inspired by MANUFuture SRIA 20308 and Artificial 
Intelligence 4.0 final report9) 

This SIRE-SRIA aims to identify the main focus areas, themes for research, development and innovation 
(R&D&I) with an impact in Finland for the next 5 –10 years and beyond (Fig. 4). As the first version, it will 
continue to evolve – with review and regular updates. The future R&D&I themes are listed together with 
industrial ecosystems and other actors in updates of this document. 

 

Fig. 4. Time frame and purpose of SIRE SRIA  

Time frame of SIRE - SRIA roadmap in time periods.  

• Medium term (2026–2031): There is still reasonably good knowledge of what can possibly be 
achieved. Preparation for future R&D&I themes and topics, influencing to future national and 
international funding programs and call topics. 

• Long term (2031 and beyond): Expected achievements are more of a prospective nature. 

 
8 MANUFuture SRIA 2030  https://www.manufuture.org/strategic-research-and-innovation-agenda-sria-2030/ 
9 National Artificial Intelligence 4.0 programme final report http://urn.fi/URN:ISBN:978-952-327-918-6 

https://www.manufuture.org/strategic-research-and-innovation-agenda-sria-2030/
http://urn.fi/URN:ISBN:978-952-327-918-6


Academy of Finland project Sustainable Industry Ecosystem (SIE) project deliverable. Work package 1. Community building   
 

7 
 

 

In short term industry and research actors work collaboratively in research project and preparation, 
responses to the open call topics from national and international funding organisations such as Business 
Finland, Academy of Finland, national ministerium’s and European Commission programs, European 
Regional Development Funds and European Social Funds. The stakeholders, actors in industry and research 
organizations have a precise idea of what will be achieved during that timeframe in RDI projects. 

2.1 Sustainable Industry Research Ecosystem (SIRE)  

Sustainable Industry Research Ecosystem (SIRE) is an autonomous part of the Sustainable Industry X (SIX), a 
national initiative for the green and digital renewal of Finnish industry (See Executive summary). The 
planned research ecosystem SIRE is open for universities, universities of applied sciences, research 
institutes and private research actors that are willing to adopt Memorandum of Understanding (MoU) of 
the membership (see Appendix I). Founding members are the Academy of Finland Sustainable Industry 
Ecosystem (SIE) project (2021-2022) partners, Tampere University, LUT University, Tampere University of 
Applied Sciences, University of Vaasa and VTT Technical Research Centre of Finland Ltd.  

The purpose of the SIRE is to promote dialogue between industry and research on strategic research 
needs of Finnish industry and to enhance collaboration between the members of SIRE. SIRE will engage 
the Finnish research, development and innovation community, enhancing it with strong international 
collaboration aiming to promote knowledge-driven green and digital innovation, and release the full 
potential of national and international collaboration (Fig. 5.)   

 

Fig. 5. SIRE is an Open Research Ecosystem with national and international network 

SIRE aims to be an open, self-organizing, online community to promote the scientific development for 
digitalization and green transition of Finnish industry. The added value comes from bringing together 
distinct knowledge and expert fields resulting novel, more comprehensive and cross-disciplinary outcomes 
relevant to the industries as well experts and policymakers at the national and international level. SIRE 
focuses on challenge areas in which Finnish industry, universities and research institutes are internationally 
competitive now and want to be in the future.  

SIRE industrial collaboration and networking in national and international level, is essential for planned 
updates of SRIA. In national level, there are multiple industrial driven ecosystems, research networks, 
project based ecosystems such as the Business Finland “Veturi” programme as briefly shown later. SIRE is 
open for collaboration with all national actors. SIRE members’ experts are actors and collaborators in 
several national ecosystems and international networks, research organization, association and European 
public-private partnerships.    
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One of the SIRE missions is the coordinated planning of future strategic research themes serving the 
industrial needs and bringing these research needs and opportunities to the attention of various 
stakeholders, including national and international policymakers.  

SIRE and partners are also a dissemination actor, sharing information on funding opportunities, test and 
experiment facilities, test beds, teaching facilities and so on.  

SIRE partners actions   

SIRE partners continue carrying out own research actions with various forms of research funding.  

• Support the twin transition of industry, including manufacturing SMEs  
• Support for life-long learning, up-skilling, re-skilling  
• Share information and increase utilization of research infra, test-beds and pilot lines 
• Apply national and European co-funding together with industry  

2.2 Building Strategic Research and Innovation Agenda  

Academy of Finland project, Sustainable Industry Ecosystem (SIE) 2021-2022, has authored the first version 
of the Strategic Research and Innovation Agenda (SRIA), this document, based on multiple sources as 
shown in this document and series of workshops with industrial and other stakeholders.  

This SIRE SRIA is a combinative documentary on relevant international and national goals setting, industrial 
ecosystems' own research and development road maps as far as they concern longer-term strategic 
research (Fig. 2). Relevant European public-private-partnership (PPP) such as Horizon Europe Partnerships 
and European Technology Platforms SRIA documents are also monitored (Appendix III). This SRIA also 
includes the strategy needs identified by the research actors themselves in so far as they are seen to serve 
Finnish industry.  

The SIRE SRIA time frame refers to both medium-term (5-10 years) and long-term (more than 10 years) 
strategic research need of industry, based on national and European strategies, programs and initiatives. 
Actual short term research project activities then take place in the traditional way through cooperation 
between universities, research institutes and industry (See Fig. 4). 

Later SIRE (see Chapter 2.1) shall compile future updates of SRIA for Finnish industry and research actors. 
Research themes will be defined by the steering group of SIRE, in collaboration with industrial ecosystems 
and clusters (see Fig 4 and 5).  

SIRE SRIA is not a project roadmap, it is aimed for upper level and strategic influencing for future research 
and other programs creation both in national and European level.  

The needs raised in the SIRE SRIA will be addressed in the Round Table of national industry renewal and can 
be used by public actors such as Academy of Finland and Business Finland when deciding on new 
programmes. The SRIA does not eliminate the need for independent actors to continue to have their own 
strategies, agendas and roadmaps. (SIX Finnish Industrial Renewal Agenda, 202210)  

Next chapters introduce International and European goal setting and specifically Artificial Intelligence 4.0 
programme and Sustainable Industry X (SIX) Finnish Industry Renewal Agenda (Chapter 3). All these are 
leading to SIRE focus areas (Chapter 4). SIRE research ecosystem membership model is presented in 
Appendix I. 

 
10 SIX Finnish Industrial Renewal Agenda 2022 (in Finnish) https://doi.org/10.32040/2242-122X.2022.T410 
 

https://doi.org/10.32040/2242-122X.2022.T410
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3 Goal setting   

International and European goal setting is based on United Nations Sustainable Development Goals (SDG), 
European Commission strategies, programs, action plans, Horizon Europe partnerships, national 
programmes, specifically Artificial Intelligence 4.0 programme and Sustainable Industry X (SIX) Finnish  
Industry Renewal Agenda has effect to the goal setting (See Fig 2.).  

3.1 Sustainable Development Goals (SDG)  

There are 17 Sustainable Development Goals (SDG), 169 associated targets and 232 indicators (United 
Nations, Department of Economics and Social Affairs11).  

 

Fig. 6. UN SDG wedding cake (Stockholm Resilience Centre, Stockholm University12) 

The illustration, Fig 6., describes how economies and societies should be seen as embedded parts of the 
biosphere.  

SIRE aims to contribute and improve sustainability in industry from multiple points of view in particular to 
the SDGs: 4 (Quality Education), 7 (Affordable and Clean Energy), 8 (Decent Work and Economic Growth), 9 
(Industry, Innovation and Infrastructure), 10 (Reduced Inequality), 11 (Sustainable Cities and Communities), 
12 (Responsible Consumption and Production), and 13 (Climate Action). These are the main topics the 
research, development, innovation and education actions of SIRE can impact. 

The Sustainable Industry Ecosystem (SIE) project addressed some of the inevitable skilled workforce gaps in 
the future. One of these is the gap in science, technology, engineering, mathematics (STEM) and skilled 

 
11 United Nations https://sdgs.un.org/goals   
12 Stockholm Resilience Centre https://www.stockholmresilience.org/research/research-news/2016-06-14-the-sdgs-wedding-cake.html  

https://sdgs.un.org/goals
https://www.stockholmresilience.org/research/research-news/2016-06-14-the-sdgs-wedding-cake.html
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workforce in industry. One of the mitigation considered and proposed within the SIE project is the 
continuous education on the green and digital technologies organized as a life-long learning approach and 
supported with dedicated educational modules. This is expected to contribute to the workforce skills 
improvement (SDG4), motivation and their willingness to stay longer (SDG8).  

The technologies offered via Digital tools and platforms as well as via the dedicated pilot lines can 
contribute to the development of new and sustainable technologies, thus in the end support reduction of 
non-value-added time, reduction of material consumption, increased product quality and reduced scrap 
rate in the manufacturing (SDG12).   

3.2 EU industrial strategy, action plans, priorities  

EU’s strategic objectives: Accelerating the transition towards a green, climate neutral, and digital Europe 
while strengthening the resilience and competitiveness of European industry (European Industrial 
Strategy (COM/2020/102 final13). Industrial research and innovation have a direct impact on following 3 
European Commission priorities14: A European Green Deal, An Economy that works for People, A Europe 
fit for the digital age. (Figure 2). 

European Green Deal  

The EU’s transition to a circular economy will reduce pressure on natural resources and will create 
sustainable growth and jobs. It is also a prerequisite to achieve the EU’s 2050 climate neutrality target and 
to halt biodiversity loss. 

The new Circular Economy Action Plan (CEAP15) announces initiatives along the entire life cycle of products. 
It targets how products are designed, promotes circular economy processes, encourages sustainable 
consumption, and aims to ensure that waste is prevented and the resources used are kept in the EU 
economy for as long as possible. It introduces legislative and non-legislative measures targeting areas 
where action at the EU level brings real added value. 

Large investments are being made to strengthen industrial companies' capacity for circularity. This means 
that companies systematically increase the lifespan of their products and production systems through new 
design methods, maintenance and remanufacturing. Further examples of activities for increased circularity 
are: reduced use of virgin materials; increased integration and collaboration within supply-chains to ensure 
circularity throughout life cycles; and increased use of recycled materials. 

An Economy that works for people 

The EU must be prepared for the future of work putting people at the centre of its policies. The European 
skills agenda pursues a shift in upskilling (improving existing skills) and reskilling (training in new skills) of 
the industrial workforce. 

A Europe fit for the digital age 

Digital technologies are profoundly changing people’s lives. The EU’s digital strategy aims to make this 
transformation work for people and businesses, while helping to achieve its target of a climate-neutral 
Europe by 2050. 

More details on European Commission strategies in Appendix II  

 
13 European Industrial Agenda COM/2020/102 final https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0102  
14 European Commission https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/industrial-

research-and-commissions-priorities_en  
15  Circular Economy Action Plan https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0102
https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/industrial-research-and-commissions-priorities_en
https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/industrial-research-and-commissions-priorities_en
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
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All these three European Commission priorities will affect every part of our economy, society and industry. 
Accordingly, they have a strong guiding impact effect to SIRE. The twin ecological and digital transitions will 
affect every part of our economy, society and industry. They will require new technologies, with investment 
and innovation to match. They will create new products, services, markets and business models. They will 
shape new types of jobs that do not yet exist which need skills that we do not yet have. And they will entail 
a shift from linear production to a circular economy. All these are behind the Sustainable Industry X (SIX) 
Agenda for national industry renewal to be reviewed in Chapter 3.4 and the SIRE research and 
development focus areas and themes in Chapter 4.  

 

European partnerships   

European Partnerships are expected to play a key role in achieving the EU’s strategic objectives – namely, 
accelerating the transition towards a green, climate neutral, and digital Europe while strengthening the 
resilience and competitiveness of European industry (COM/2020/102 final). The European partnership co-
define funding calls with European Commission for Horizon Europe program 2021-2027. Partnerships will 
run from 2021 to 2030, allowing them to provide input into the last calls of Horizon Europe and wrap up 
their final activities afterwards16. 
 
The challenges of climate and environmental change, attaining European technological leadership and open 
strategic autonomy, and ensuring a sustainable and inclusive recovery require directing dispersed research 
and innovation efforts towards a shared vision on the required transformation process. By teaming up with 
both the public and private sectors, European Partnerships are expected to help speed up novel solutions, 
particularly those that can reduce greenhouse gas emissions by 2030 in line with the European Green Deal 
and the Horizon Europe 35 % climate expenditure targets and help achieve the green and digital 
transitions.  

Individual European Partnership  

The information presented below gives a snapshot of both the planned and currently active landscape 
across Horizon Europe partnerships. More details on individual partnerships are available in European 
Commission report “Performance of European Partnerships: Biennial Monitoring Report (BMR) 2022 on 
partnerships in Horizon Europe” 17.   
 
There are three types of partnerships:  

• Co-Programmed: Based on Memoranda of Understanding/contractual arrangements; implemented 
independently by the partners and by Horizon Europe 

• Co-Funded: Based on a joint programme agreed and implemented by partners; commitment of 
partners for financial and in kind contributions 

• Institutionalised: Based on long term dimension and need for high integration; partnerships based 
on Art 185/187 of TFEU and the EIT legal acts for 2021 2027 

 
 

 
16 European Partnerships Horizon Europe https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-

programmes-and-open-calls/horizon-europe/european-partnerships-horizon-europe_en#latest  
17 Performance of European Partnerships https://data.europa.eu/doi/10.2777/144363  

https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/european-partnerships-horizon-europe_en#latest
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/european-partnerships-horizon-europe_en#latest
https://data.europa.eu/doi/10.2777/144363
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Fig 8. Overview of planned European partnerships (European Commission) 

 
Most relevant European partnerships for SIRE domain are in Pillars II, specifically in Cluster 4: Digital, 
Industry and Space such as Made in Europe, AI-Data and Robotics, Photonics, Processes4Planet, Key Digital 
Technologies and in Cluster 5: Climate, Energy and Mobility such as Clean Hydrogen and Batteries but not 
limited to those. The two others; Cluster 1: Health and Cluster 6: Food, Bioeconomy, Natural Resources, 
Agriculture, and Environment do provide specific industrial application domains such as pharmaceutical 
industry in Cluster 1 or food in Cluster 6.  
I 
n Pillar III, EIT Knowledge & Innovation Communities such as EIT Manufacturing, EIT Raw materials and EIT 
Digital are closer to market research, industrilisation.  
 
The existing research associations such as The European Factories of the Future Research Association 
(EFFRA)18, Big Data Value Association (BDVA)19, euRobotics20 are forming the private part of the current 
Horizon Europe partnerships. In addition, there are several European Technology Platforms such as 
MANUFUTURE21 and its sub-platforms, some dedicated not-for profit users associations such as 
International Data Space Association (IDSA)22, initiatives such as GAIA-X23.  
 
The European public private partnerships are the influence channel towards Horizon Europe program call 
topics, future innovation and research agendas also beyond Horizon Europe program. For short term 
research funding opportunities via partnership dedicated calls.  
 
See more details on European Partnerships in Appendix III  
 

 
18 https://www.effra.eu/  
19 https://www.bdva.eu/  
20 https://eu-robotics.net/  
21 https://www.manufuture.org/  
22 https://internationaldataspaces.org/  
23 https://gaia-x.eu/  

https://www.effra.eu/
https://www.bdva.eu/
https://eu-robotics.net/
https://www.manufuture.org/
https://internationaldataspaces.org/
https://gaia-x.eu/
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3.3 National Artificial Intelligence 4.0 programme 

The Artificial Intelligence 4.0 programme (2020-2023) focuses on promoting the development and 
introduction of artificial intelligence and other digital technologies, targeting SMEs in the manufacturing 
industry in particular. The vision of the programme is to make Finland a winner in the twin transition, 
which describes a simultaneous digital and green transition. 

Artificial Intelligence 4.0 Programme objectives are:   

• Nature-smart, bio intelligent enterprises using digital technologies will bring triple victory (in 
economic, environmental and social sustainability) for Finland in sustainable development by 2035 

• We strengthen AI leadership by investing in the development and deployment of top technologies.  
• The number of digitally advanced Finnish industrial SMEs in global comparison is growing  
• Finland's effectiveness in creating and implementing EU AI, data and industry strategies is growing 

To achieve this vision, the following three areas of development were identified:  

A. Strengthening high-level research on key technologies as well as development activities and 
investments 

B. Increasing the adoption of digital capabilities and technologies that accelerate the twin transition in 
industrial SMEs 

C. Making Finland an international frontrunner in the twin transition.  

An action plan with monitoring indicators was established for the development areas. In addition, the 
steering group proposed the creation of a roundtable, which would be responsible for advancing the action 
plan on a strategic level after the end of programme’s term. 

Upon meeting the objectives of the Artificial Intelligence 4.0 programme, Finland’s industry will be clean, 
efficient and digital in 2030. Digitalisation will be utilised in the promotion of industrial productivity and 
international competitiveness, and ethically sustainable solutions that accelerate the twin transition will be 
increasingly offered to the global market. The renewal of industry through investments in RDI and 
education will play a key role in achieving the green transition.  

The steering group’s first interim report “From start-up to implementation24” was published in April 2021 
and the second interim report “Finland to become a winner in a twin transition25” in December 2021. The 
final report, “Finland as a leader in the twin transition26”, in October/December 2022, presents the key 
messages of the entire Artificial Intelligence 4.0 programme, formulated by a broad-based group of 
participants over a period of two years. 

3.4 Sustainable Industry X (SIX) Agenda for Industry Renewal  

Sustainable Industry X (SIX) is a bottom-up initiative for the digital and green renewal of the Finnish 
industry27,28. SIX arises from industry fields and from research, innovation and education close to industry. 
A major driver of the initiate has been the need to bring continuation over terms of office for Finnish 
governments and to have foreseeable national strategies for industry and programs. The goal is to advance 
the implementation of these national strategies into the operation of Finnish industrial companies. SIRE is 
an integral part of the SIX initiative promoting the interaction between the research sector and industry. 

 
24 Artificial Intelligence 4.0 the first interim report http://urn.fi/URN:ISBN:978-952-327-643-7   
25 Artificial Intelligence 4.0 the second interim report http://urn.fi/URN:ISBN:978-952-327-994-0   
26 Artificial Intelligence 4.0 the final report http://urn.fi/URN:ISBN:978-952-327-918-6 
27  SIX Towards Finnish Industrial Vision and Agenda 2030 https://doi.org/10.32040/2242-122X.2021.T389  
28  SIX Finnish Industrial Renewal Agenda https://doi.org/10.32040/2242-122X.2022.T410  

http://urn.fi/URN:ISBN:978-952-327-643-7
http://urn.fi/URN:ISBN:978-952-327-994-0
http://urn.fi/URN:ISBN:978-952-327-918-6
https://doi.org/10.32040/2242-122X.2021.T389
https://doi.org/10.32040/2242-122X.2022.T410
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3.4.1 SIX vision 

The national strategies (see Appendix IV) generally set the following objectives: within 10 years, Finland will 
make advances in artificial intelligence and other advanced digital technologies, Finland is approaching 
carbon neutrality, and Finnish companies are leading the way to sustainability in developing solutions to 
the global markets. As a crystallization, a vision (target state) is obtained for Finland in 2030: 

Finland is the sustainable winner in the digital green transition 

In this vision, Finland in 2030, will be a significantly larger player than its size as a contributor to digital and 
green transitions. In 2030, Finnish industry will be clean, efficient and digitalized. It delivers competitive 
solutions that reduce the carbon and environmental footprint of its customers for global, highly regulated 
markets, and increases the well-being of citizens by providing sustainable product and service solutions. 
Solutions promoting the twin transition  have been able to form significant international business for 
Finnish companies. Success is based on cooperation, responsibility, ability to regenerate and a competent 
workforce that develops their skills. Finland has become a dynamic, well-known and networked trendsetter 
in sustainable digitalisation of industry. Finnish companies work closely with other top international players 
in sustainable development and digitalisation.  

The renewable industry makes open-minded use of seamless data flow and advanced digital technologies. 
By applying the new opportunities created by digitalisation in export products, Finnish companies are able 
to create a sustainable competitive advantage. At the same time, the digitalisation of manufacturing makes 
it possible to produce cost-effective production up to individual pieces in Finland.  

Sustainable industry develops technological solutions to achieve carbon neutrality and the efficient and 
sustainable use of natural resources, taking biodiversity into account. The preservation of biodiversity is not 
yet widely featured in the ambitions of industrial companies, but there are strong signals around the world 
that biodiversity will emerge as a key theme in the current decade. Electrification as well as hydrogen 
technology play a key role in achieving carbon neutrality. Circular economy manufacturing utilizing 
recyclable materials and components is an important part of sustainable use of limited resources. However, 
business opportunities for sustainability are increasingly emerging in the current decade from leveraging 
the environmental handprint: producing solutions for products and services that help customers in global 
markets reduce their own environmental footprint and more environmental load. 

In the vision, competitive factors of Finnish industry can be summed up in two sentences:  

1. In the markets we are profiled to help our customers to operate sustainably and responsibly 
(environmental handprint) 

2. Through the ecosystemic way of operations, we have the ability to bring actors together to solve a 
complex problem on a fast timescale, thus responding to global and growing need as the winner. 

Fig. 3 illustrates the ecosystemic way of operations.   

3.4.2 Four focus areas  

The state described in the vision is not true today. Lots of work need to be done in order to reach the state 
of SIX vision. Four must-win battles were identified in the SIX Finnish Industrial Renewal Agenda29 on the 
way to 2030. Finnish manufacturing industry must (see Fig. 9.):  

 

 
29 SIX Finnish Industrial Renewal Agenda https://doi.org/10.32040/2242-122X.2022.T410  

https://doi.org/10.32040/2242-122X.2022.T410
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Pioneer the Green Transition  

- Sustainable production: Finnish industry must lead the way to sustainable production and business 
so that it can be a credible player in the direction of customers.  

Accelerate the digital transition  

- Digitalisation: Finnish industry must remain at the vanguard of the digital transition in selected 
sectors, as well as be thought leaders and progressive applicators there  

Increase investments  

- Investments: Finnish industry must get production and R&D&I investments up  

Ensure the availability of skilled labor  

- Knowledge and skills: Finnish industry must have access to the required amount of competent 
workforce 

 

Fig 9. Four must win battles for Finnish industry (SIX Agenda 2022) 

The SIX Agenda includes a roadmap with strategic objectives, actions and measures towards the state of 
the vision 203028. The roadmap includes four focus areas, in line with the must-win battles: Green 
Transition, Digital Transitions, Skills, and Investments. The SIX roadmap is a living document and the first 
update could take place in a short by the Round Table of Finnish industry agenda. Therefore, the roadmap 
is not presented here. Updates will appear at SIX initiative web pages30. The content of SIRE SRIA should be 
in line with the roadmap of industry agenda. 

3.5 National industrial ecosystem and networks research themes  

In national level, there are multiple research and industrial ecosystems, Business Finland challenge 
competition project based “Veturi” programme ecosystems, as briefly listed here. Mostly they do have own 
public roadmap or SRIA document.   

National industrial ecosystems such as:  

- Hydrogen Cluster Finland31   
- FAMN The Finnish Advanced Manufacturing Network32   
- FCAI Finnish Center for Artificial Intelligence33    

 
30 www.six.fi  
31 https://h2cluster.fi/  
32 https://www.famn.fi/     
33 https://fcai.fi/  

http://www.six.fi/
https://h2cluster.fi/
https://www.famn.fi/
https://fcai.fi/
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- FIIF Finnish Industrial Internet Forum34   
- Allied ICT Finland (AIF)35  
- Clic Innovation36  
- Circular Design Finland37  
- DIMECC Digital, Internet, Materials & Engineering Co-Creation38  
- FAME Finnish Additive Manufacturing Ecosystem39   
- MEX Finland40  

In addition, there are many other actors and stakeholders such as SITRA41, Technology Industries of 
Finland42 that have valuable opinions.  

There are also several Academic and research actors forums; Universities Finland UNIFI43, Rectors’ 
Conference of Finnish Universities of Applied Sciences Arene44,  The Finnish Institute of Technology 
FITECH45, Tulanet, cooperation body of ten Finnish government research institutes46,  which all do have 
potential roles in making next version of SRIA. As well multiple project based ecosystems exist not listed 
here.  

Sustainable Industry X has currently two active industrial clusters, both having own roadmap and themes, 
as briefly show here. 

Machine 203047: Strategic innovation and competence development for mobile work machines theme 
areas 

• Autonomous operations & drive solutions 
• Electrified 
• Data intensive lifecycle services & Enabling new value from data 
• Control systems for intelligence 
• Human in the loop 
• Connected and communicating 

Smart Manufacturing 203048: Manufacturing: Strategic innovation and competence development for 
smart manufacturing theme areas 

• Manufacturing smartness 
• New work 
• Green manufacturing  
• Leveraging supply network  
• Novel manufacturing technologies and paradigms 
• Autonomous operation and automation 

 
34 https://fiif.fi/     
35 https://www.alliedict.fi/  
36 https://clicinnovation.fi/  
37 https://circulardesignsuomi.fi/  
38 https://www.dimecc.com/  
39 https://fame3d.fi/  
40 https://www.mexfinland.org/ 
41 https://www.sitra.fi/en/ 
42 https://teknologiateollisuus.fi/en 
43 https://unifi.fi/en/about-us/  
44 https://www.arene.fi/the-rectors-conference-of-finnish-universities-of-applied-sciences-arene/  
45 https://fitech.io/en/about-fitech/  
46 https://tulanet.fi/english/ 
47 https://www.six.fi/mobile-work-machines  
48 https://www.six.fi/smart-manufacturing  

https://fiif.fi/
https://www.alliedict.fi/
https://clicinnovation.fi/
https://circulardesignsuomi.fi/
https://www.dimecc.com/
https://fame3d.fi/
https://www.mexfinland.org/
https://www.sitra.fi/en/
https://teknologiateollisuus.fi/en
https://unifi.fi/en/about-us/
https://www.arene.fi/the-rectors-conference-of-finnish-universities-of-applied-sciences-arene/
https://fitech.io/en/about-fitech/
https://tulanet.fi/english/
https://www.six.fi/mobile-work-machines
https://www.six.fi/smart-manufacturing
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Challenge competition, project based ecosystems with co-funding from Business Finland.  

Leading companies and ecosystems “Veturi”. In 2020 and 2021 Business Finland launched challenge 
competitions in which companies with international operations agreed to resolve significant future 
challenges and increase their research, development and innovation investments in Finland49. There are  
partnership model funding call for companies and research organizations, for research, development, and 
innovation projects in leading companies' ecosystem themes50.  

List of leading companies “Veturi” ecosystems (2022)50, each having own roadmap. 

- ABB: GREEN ELECTRIFICATION 2035 
- BOREALIS POLYMERS: SPIRIT – SUSTAINABLE PLASTICS INDUSTRY TRANSFORMATION 
- FORTUM AND METSÄ GROUP: EXPANDFIBRE 
- KONE: THE FLOW OF URBAN LIFE 
- MEYER TURKU: NECOLEAP – CLIMATE-NEUTRAL CRUISE SHIP 
- NESTE: NOVEL SUSTAINABLE & SCALABLE SOLUTIONS FOR TRANSPORTATION AND CHEMICALS 
- NOKIA: UNLOCKING INDUSTRIAL 5G BEYOND CONNECTIVITY 
- NOKIA: COMPETITIVE EDGE 
- SANDVIK: SHIFT '25 
- TIETOEVRY: TRUST-BASED DIGITAL SOCIETY 
- VALMET: BEYOND CIRCULARITY 

 

Input to the next release of SIRE SRIA from relevant stakeholders, actors, networks and ecosystem is 
welcome. 

  

 
49 https://www.businessfinland.fi/en/for-finnish-customers/services/funding/funding-for-leading-companies-and-ecosystems  
50 https://www.businessfinland.fi/en/whats-new/calls/2021/partnership-model-funding-call-for-companies-and-research-organizations  

https://www.businessfinland.fi/en/for-finnish-customers/services/funding/funding-for-leading-companies-and-ecosystems
https://www.businessfinland.fi/en/whats-new/calls/2021/partnership-model-funding-call-for-companies-and-research-organizations
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4 SIRE Research and development focus areas and themes   

This chapter shows how the earlier identified objectives, wanted impacts on medium and long-term are 
listed as R&D&I focus areas and themes to reach them, in the area of the Green, Circular Economy 
oriented, and Sustainable Digital Transformation of Finnish Sustainable Industry X (SIX). Most of the existing 
roadmaps and various SRIA documents covers time until 2030 (Fig 10.), thus they are partially overlapping 
time frame beyond 5 years. Specifically in manufacturing and industry adaptation and upscaling of new 
technology and / or processes can take time. A practical example can be found in recent past. Industry 4.0 
was introduced in Germany 2011, but specifically SMEs are still struggling in implementation of digitalized 
production and Industry 4.0 technologies. Simultaneously, there is a growing political pressure to introduce 
and uptake Industry 5.0 and beyond. In Industry 5.0 key elements are human-centricity, sustainability and 
resilience. 

European long-term target has been defined in EU Green Deal: Carbon neutrality by 2050. The Finnish 
national carbon neutrality goal is set to 2035. The European new industrial strategy: Accelerating the 
transition towards a green, climate neutral, and digital Europe while strengthening the resilience and 
competitiveness of European industry, applies also in Finland. 

 

Fig. 10. Current SRIA is based on selected literature sources shown earlier. 

National vision: Finland is sustainable winner in twin, digital and green transition:  

• Industrial productivity and international competitiveness trough digitalization 
• Ethically sustainable solutions that accelerate the twin transition to the global markets  

Achieving a climate neutral, resource efficient and agile digital economy requires the full mobilisation of 
SMEs. This transition to a more economically, environmentally and socially sustainable Finland must go 
hand in hand with the transition to digitalisation. 

The focus areas and research themes are spanning the entire SIX value chain, from foundational and cross-
sectional technologies to application fields. Manufacturing in the 21st century is a complex and highly 
dynamic socioeconomic system that begins with the design and creation of products and ends with the 
recycling of used resources. Sustainability, green manufacturing and digitalization, digital transformation 
are multidisciplinary themes that run through the areas of strength. Sustainability encompasses economic, 
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environmental and social sustainability and is a core aspect of future production. Digitalisation affects every 
part of the production chain and is vital in securing the future of production in Finland. 

The dimension and complexity of research challenges calls for the collaborative endeavour of excellent 
researchers from different disciplines, cutting across the different stages of research and development, i.e., 
from basic science to applied research until market uptake, including education and training, 
entrepreneurship, requiring relevant research and innovation infrastructures. 

Today, innovative collaborative research concepts and solutions could be pursued for a better coordination 
across disciplines and supporting the implementation of specific actions to promote and facilitate the 
bidirectional circulation of knowledge and people between the different stages of the innovation cycle:  

1. Objective-driven research: basic science at the interface between different disciplines joins applied 
research to propose new solutions and new devices.  

2. Technology-driven research: new enabling technologies start to grow exponentially and attract basic 
science, applied research, capital, and applications.  

3. Upstream-swimming research: applied research identifies the knowledge bottlenecks that hinder 
for future developments and joins efforts with basic science to address these problematic areas  

 

These schemes require the involvement of different scientific communities supporting the definition of 
relevant research objectives, technologies as well as research and technology gaps (adapted from 
MANUFuture51).  

4.1 Key and emerging and enabling technologies   

Green deal and sustainability: Climate change and environmental degradation are an existential threat to 
Europe and the world. To overcome these challenges, the European Green Deal will transform the EU into a 
modern, resource-efficient and competitive economy, ensuring: 1) no net emissions of greenhouse gases 
by 2050, 2) economic growth decoupled from resource use and 3) no person and no place left behind. 

The European Green Deal is also our lifeline out of the COVID-19 pandemic. One third of the €1.8 trillion 
investments from the Next Generation EU Recovery Plan, and the EU’s seven-year budget will finance the 
European Green Deal. 

Sustainability is embedded into the Green Deal. However, sustainability is a board term referring to “a 
system that survives or persists”. The three pillars (e.g., triple bottom line, TBL) of sustainable development 
(UN World Summit of Social Development, 2005) are economic development (i.e., practices that support 
economic growth without negatively affective society or environment), social development (i.e., policies to 
support wellbeing in terms of employment, education, and health), and environmental protection (i.e., 
maintaining a healthy, natural environment). The three pillars can be further expanded to cover six 
dimensions namely Social, Technical, Economic, Ecologic, Political and Legislative. 

Industry 4.0 framework and contributing digital technologies  

The following four key technological developments can be distinguished within Industry 4.0 as defined in 
European Commission (2020) report 52. “Skills for industry curriculum guidelines 4.0: future-proof 
education and training for manufacturing in Europe: final report”. 

1. Digitisation and integration of vertical and horizontal value chains 
2. Digitisation of product and service offerings 
3. Digitisation of business processes and way of working 

 
51 MANUFuture https://www.manufuture.org/  https://www.manufuture.org/portfolio/strategic-documents/  
52 https://data.europa.eu/doi/10.2826/097323 

https://www.manufuture.org/
https://www.manufuture.org/portfolio/strategic-documents/
https://data.europa.eu/doi/10.2826/097323
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4. Digitisation of business models and customer access. 

Industry 5.0 and related key enabling technologies  

Industry 5.0 complements the existing Industry 4.0 paradigm by highlighting research and innovation as 
drivers for a transition to a sustainable, human-centric and resilient European industry. It moves focus from 
shareholder to stakeholder value, with benefits for all concerned. Industry 5.0 attempts to capture the 
value of new technologies, providing prosperity beyond jobs and growth, while respecting planetary 
boundaries, and placing the wellbeing of the industry worker at the center of the production process 
(European Commission (2021) Report53: “Industry 5.0. Towards a sustainable, human-centric and resilient 
European industry”). 

Industry 5.0 identified the following six enabling technologies (European Commission (2020) report54. 
“Enabling Technologies for Industry 5.0: results of a workshop with Europe’s technology leaders”)  

1. Individualized human-machine interaction technologies that interconnect and combine the 
strengths of humans and machines. 

2. Bio-inspired technologies and smart materials that allow materials with embedded sensors and 
enhanced features while being recyclable. 

3. Digital Twins and simulation to model entire systems. 
4. Data transmission, storage, and analysis technologies that are able to handle data and system 

interoperability. 
5. Artificial Intelligence to detect, for example, causalities in complex, dynamic systems, leading to 

actionable intelligence. 
6. Technologies for energy efficiency, renewables, storage and autonomy as the above-named 

technologies will require large amounts of energy. 

European Commission Key enabling technologies and national recommended technology areas provide 
near future funding opportunities   

Fast and comprehensive changes in science and technology are transforming our economy, generating new 
markets and players. Europe prioritises research and Innovation support for these 6 broad Key Enabling 
Technologies (KETs)55  

• advanced manufacturing  
• advanced materials   
• life-science technologies  
• micro/nano-electronics and photonics  
• artificial intelligence  
• security and connectivity 

These KETs drive innovation throughout the economy and cut across industries with a trend towards full 
convergence and integration. They underpin Europe leadership across industrial value chains such as the 
automotive and industrial robotics and have the capacity to improve people’s health and safety and 
drastically reverse climate change. At the same time, their growing complexity makes it more difficult for 
industry and SMEs to capture fully their innovation potential, which also requires an important 
understanding of non-technological aspects. 

 
53 https://data.europa.eu/doi/10.2777/308407 
54 https://data.europa.eu/doi/10.2777/082634  
55 https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/key-enabling-technologies_en  

https://data.europa.eu/doi/10.2777/308407
https://data.europa.eu/doi/10.2777/082634
https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/key-enabling-technologies_en
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Industry and notably SMEs require access to the right technology infrastructures to quickly develop and 
test their innovations to successfully enter the market. 

This is why the spreading of KETs such as AI are a priority in the new industrial strategy supported by 
Horizon Europe the Digital Europe programme and the European structural and investment funds. 

European industrial leadership Horizon Europe program Cluster 4: Digital, industry and space56  

The overarching vision behind the investments under Cluster 4 is that of Europe shaping competitive and 
trusted technologies for a European industry with global leadership in key areas, enabling production and 
consumption to respect the boundaries of our planet, and maximizing the benefits for all parts of society in 
the variety of social, economic and territorial contexts in Europe. 

This will build a competitive, digital, low-carbon and circular industry, ensure sustainable supply of raw 
materials, develop advanced materials and provide the basis for advances and innovation in global 
challenges to society. The expected impacts of this cluster are contained in the Horizon Europe strategic 
plan.  

Areas of intervention 

• manufacturing technologies 
• key digital technologies including quantum technologies 
• emerging enabling technologies 
• advanced materials 
• artificial intelligence and robotics 
• next generation internet 
• advanced computing and Big Data 
• circular industries 
• low carbon and clean industries 
• space including earth observation 

See also Chapter 3.2 Horizon Europe Partnership and Appendix III 

National recommended technology areas are listed in Finnish technology policy in 2020s57 , see also 
Appendix IV 

All these key technologies are summarized and shown in Figure 11 below  

 
56 https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-

europe/cluster-4-digital-industry-and-space_en  
57 Finnish technology policy in 2020s http://urn.fi/URN:ISBN:978-952-367-692-3  

https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/cluster-4-digital-industry-and-space_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/cluster-4-digital-industry-and-space_en
http://urn.fi/URN:ISBN:978-952-367-692-3
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Fig. 11. Key enabling technologies, near future funding opportunities 

 

Advanced technologies for industry  

The advanced technologies that will enable and help industries to successfully manage a shift towards a 
low-carbon and knowledge-based economy. The following 16 advanced technologies have been identified 
by Advanced Technologies for Industry (ATI) project58. ATI project has published several product and 
sectoral watch report.   

1. Advanced Manufacturing Technology 
2. Advanced Materials 
3. Artificial Intelligence 
4. Augmented and Virtual Reality 
5. Big Data 
6. Blockchain 
7. Cloud Computing 
8. Connectivity 
9. Industrial Biotechnology 
10. Internet of Things 
11. Micro- and Nanoelectronics 
12. Mobility 
13. Nanotechnology 
14. Photonics 
15. Robotics 
16. Security 

Advanced technologies beyond the horizon 

 
58 Advanced Technologies for Industry https://ati.ec.europa.eu/about/what-is-ati  

https://ati.ec.europa.eu/about/what-is-ati


Academy of Finland project Sustainable Industry Ecosystem (SIE) project deliverable. Work package 1. Community building   
 

23 
 

The digitalisation and industry modernisation processes in Europe are progressing at different speeds 
across various industry sectors, driven by a whole set of changing priorities, challenges and use cases. If 
from one side the pandemic resulted in a slowdown in the adoption of advanced technologies, due to the 
shift towards more business contingency-related initiatives, on the other side Covid-19 has sped up the 
adoption of some specific technologies through the forced digitalisation of customer and supply-chain 
interactions and all the related internal processes. These technologies are acting as return-to-growth 
accelerators, making businesses and organisations as a whole more resilient for the future scenario 
(European Commission (2021) report59, “Advanced technologies watch: technology focus on beyond the 
horizon technologies”).  

Finland’s most promising technologies  

Finland must invest in areas of expertise where we have special top-level expertise and competitive 
advantage. VTT’s vision paper (May 2022) identifies Finland’s 11 most promising areas of research-based 
technology expertise60. These Finland’s promising areas of technology expertise are grouped into two 
categories: Areas 1 to 6 are enabling technologies, i.e. areas of technology expertise that enable various 
solutions in a wide range of industries. Areas 7 to 11 are converging technologies that group together 
different areas of technological expertise used to develop a specific application area (e.g. energy, health, 
safety). 

From Industry X to Industry 6.0  

Allied ICT Finland (AIF) has published a white paper: From industry x to industry 6.0. Antifragile 
manufacturing for people, planet, and profit with passion61. Showing also future research needs.  

These future technologies are shown in Fig. 12.  

 

Fig 12. Key emerging technologies and promising fields of technology expertise for Finland 

SIRE aims at identifying and supporting future breakthrough technologies and game-changing innovations 
with the potential to scale up internationally and become market leaders. SIRE supports all stages of 
innovation from research and development on the scientific underpinnings of breakthrough technologies, 

 
59 Advanced technologies watch https://data.europa.eu/doi/10.2826/71464 
60 https://www.vttresearch.com/en/vtts-vision-paper-most-promising-technologies  
61 https://www.alliedict.fi/wp-content/uploads/2021/08/Industry-X-White-Paper-3.5.2021_Final.pdf  

https://data.europa.eu/doi/10.2826/71464
https://www.vttresearch.com/en/vtts-vision-paper-most-promising-technologies
https://www.alliedict.fi/wp-content/uploads/2021/08/Industry-X-White-Paper-3.5.2021_Final.pdf
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to validation and demonstration of breakthrough technologies and innovations to meet real world needs, 
to the development and scaling up of start-ups and small and medium-sized enterprises (SMEs). 

4.2 Focus areas and research themes (SIX Renewal Agenda)   

Focus areas as defined by national Artificial Intelligence 4.0 Programme62 and Sustainable Industry X Finnish 
Industrial Renewal Agenda63 (see table 3)  

Table 3: Development and focus areas   

Artificial Intelligence 4.0 Programme (2022) 
Three areas of development 

SIX Finnish Industrial Renewal Agenda (2022) 
Four focus areas (must-win battles) 

A. Strengthening high-level research on key 
technologies as well as development activities 
and investments  

B. Increasing the adoption of digital capabilities 
and technologies that accelerate the twin 
transition in industrial SMEs 

C. Making Finland an international frontrunner in 
the twin transition.  

 

Substance spearheads   
1. Pioneer the Green Transition: Sustainable 

production: Finnish industry must lead the way 
to sustainable production and business 

2. Accelerate the digital transition: Digitalization: 
Finnish industry must remain at the vanguard 
of the digital transition  

Enabling actions  
3. Increase investments: Finnish industry must 

get production and R&D&I investments up 
4. Ensure the availability of skilled labor:  Finnish 

industry must have access to the required 
amount of competent workforce 

 

Following Fig. 13.  shows how SIRE academic and research actors can support to reach the goals in these 
medium to long term focus areas research themes. In twin transition R&D&I substance and impact chain 
there are two spearheads: 1) Pioneer the Green Transition and 2) Accelerate the Digital Transition. There 
are two enabling focus areas, where research and technology organization or universities can aid industry 
3) Increase investments and 4) Ensure the availability of skilled labor. These focus areas are interlinked.  

 

Fig 13. SIRE concrete actions contributing to the impact chain 

 
62 Artificial Intelligence 4.0 the final report http://urn.fi/URN:ISBN:978-952-327-918-6  
63 SIX Finnish Industrial Renewal Agenda https://doi.org/10.32040/2242-122X.2022.T410  

http://urn.fi/URN:ISBN:978-952-327-918-6
https://doi.org/10.32040/2242-122X.2022.T410
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4.2.1 Pioneer the Green Transition  

Sustainable production: Finnish industry must lead the way to sustainable production and 
business so that it can be a credible player in the direction of customers. 

Themes and actions:  

Environmental handprint:  Clean-tech solutions, carbon and environmental neutrality, eco-, resource- and 
energy-efficiency.   

• electrification of processes and equipment,  
• clean energy, renewal energy, hydrogen, energy storage,  
• circular economy, new business models  
• re-cycling, re-use, re-manufacturing, re-X,  
• smart sustainable production, advanced manufacturing technologies, additive manufacturing,  
• new materials, material re-cycling,   
• design for sustainability,  
• biotechnology, biointelligence, bio-based material,    
• Industry 5.0  
• Digital product passport,  
• Product lifecycle enhancement, right to repair, track & tracing 

This is in line with European Commission priorities such EU Green Deal and new Circular Economy Action 
Plan (CEAP).   

Eco-efficiency is a powerful approach to tackle such environmental issues. It is commonly defined as ‘doing 
more with less’ and characterised by seven guiding principles (World Business Council for Sustainable 
Development, 199664): (1) reduce the material intensity of goods and services; (2) reduce the energy 
intensity of goods and services; (3) reduce toxic dispersion; (4) enhance material recyclability; (5) maximize 
sustainable use of renewable resources; (6) extend product durability; and (7) increase the service intensity 
of goods and services.  

 

4.2.2 Accelerate the digital transition  

Digitalisation: Finnish industry must remain at the vanguard of the digital transition in selected 
sectors, as well as be thought leaders and progressive applicators there 

SIRE SRIA foresees that Finnish research can significantly contribute to the RDI of the key enabling 
technologies in manufacturing by utilizing regional and national research infrastructures, existing and 
forthcoming ecosystems, funding mechanisms and RDI expertise. In order to ensure this aim, Finnish 
research community needs to collaborate, create strong research portfolios and profiles and participate 
actively in EU-funded projects.  

SIE SRIA identifies following technologies central for manufacturing of the future:  

• Industry 4.0, Industry 5.0,  
• Artificial intelligence, cognitive AI, big data, data spaces 

 
64 World Business Council for Sustainable Development. (1996). Eco-efficient leadership for improved economic and environmental 

performance. 
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• Horizontal and vertical integration, digitalization and connectivity 
• IIoT, digital twins, Cyber Physical Systems 
• Decentralized technical intelligence (DTI)   
• Edge/cloud computing 
• Automation, hyperautomation 
• Product design and manufacturing optimization 
• Robotics, mobile robots, drones, human robot collaboration, exoskeletons  
• HMI, connected operator 
• Industrial metaverse, AR/VR/XR, wearable technologies, human-AI collaboration 
• Advanced manufacturing technologies, AM, 4DP 
• Flexible manufacturing, Manufacturing as a Service 
• Logistics and value chains, Blockchain  
• Cyber security  
• Wireless communication, 5G/6G/XG  
• High Performance Computing (HPC), quantum technology 
• Smart energy grids and systems 

 

4.2.3 Increase investments  

Investments: Finnish industry must get production and R&D&I investments up 

Finland cannot acquire success in the twin transition without significant investments to the R&D&I. The 
investments need to focus on research conducted on public organisations as well as companies. Ideally, 
investments support the collaboration between research organisations and industry in order to facilitate 
the uptake and upscale of new green and digital technologies. With sufficient and carefully considered 
investments, it will be possible to boost the sustainable and resilient industry. This will also lessen the 
effects of the crises (e.g., geopolitical crises, pandemics) to the Finnish industry. The investments and 
actions should note the different roles of different actors in the Finnish manufacturing RDI ecosystem and 
value chain. It is not enough simply to acknowledge different needs of research organisations / universities 
and companies. Companies operating in different manufacturing product segment or having different roles 
in the manufacturing value chain require their own investments.   

Themes and actions:  

• Enhance industrial collaboration (both public-private and private-private). In practice, this will be 
seen in applying national and most specifically, EU R&D&I funding. The latter is currently 
underutilized by Finnish companies and especially manufacturing SMEs despite some rare success 
stories. 

• Communication. Investments have clear benefits for multi-level and multi-actor information 
sharing and networking. This will make it easier to make clear business-boosting exploitation paths 
for RDI results, identify technology gaps that require investments for RDI projects and building 
strong ecosystems that can also address the development needs of the SMEs and microenterprises 
currently struggling with funding and resources for RDI. 

• Support for technology users and developers: Investments need to be focused on providing low 
risk test environments, test beds, pilot lines and tools as well as learning factories with clear access 
policies and service models.  

• Informed investments: Science can provide decision making support for public investments in 
terms of identifying RDI topics for basic and applied research and means to achieve societal impact 
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(e.g., involvement of SMEs, involvement of companies that have difficulties to adapt new, digital 
production technologies).   

One important aspect for investments is regarding production facilities. The future of the manufacturing 
industry will rely more and more on automation, manufacturing as a service, remote work, connected 
factories and similar solutions which will have direct consequences: 1) Labour costs decrease; 2) The role of 
the worker will change from production to operation; and 3) The requirements for location selection are 
affected by different factors than earlier. Based on the future of manufacturing, investments need to be 
focused on: 

• Educated workforce: Engineers, smart logistics, education, management and supervisory 
personnel, remote maintenance and RDI are skills needed in the near future. 

• R&D organizations and universities: Factories located in close proximity of the research and 
education organisations can benefit from latest results, research collaboration and participation of 
the creation of skills and training activities for their future workforce.  

• Common access policies and processes: A good and clear joint understanding of models of 
collaboration will help in sharing the existing research infrastructures and plan new investments 
together in university-industry ecosystems. 

• Reliable infrastructure: Logistics and maintenance of the factory benefit from clean and reliable 
electricity network, trains, roads, water, cooling and heating and investments of data networks 
capable to transfer big data quickly and safely. 

• Stability: Stable government and functional administration, acceptable legislation for industry and 
state support for RDI can make a country attractive location. 

Due geopolitical crisis Finland is losing some of previous advantages such as Hub for Far East flights, freight 
train connections to Russia and China. 

4.2.4 Ensure the availability of skilled labor  

Knowledge and skills: Finnish industry must have access to the required amount of competent 
workforce 

Already at the moment, there is a significant shortage of skilled labour in technology industry and 
engineering. It is expected that up to 130 000 new skilled professionals are needed to ensure Finnish 
industry’s competitiveness65 during the next decade and thus in the twin transition. At the moment, the 
amount of people holding higher education degree in Finland66 has dropped below OECD average. The 
failure in investing to skills and training can be expected to have pivotal and permanent negative effects to 
the global competitiveness of Finnish industry already during the next five years. In order to ensure the 
availability of skilled workforce, there is a pressing need to understand skills needed within the next five 
years and beyond, consider relevant education or training programmes to merge the skills gap, and make 
the high-quality training accessible throughout the working career of an individual. Further, as the result of 
Industry 5.0 sustainability will begin to have larger role in the manufacturing sector. It is easy to envision 
that there will be need for new skills and emerge of new professions that the current educational offering 
of the Finnish universities, universities of applied sciences and vocational education training institutes does 
not cover. Previous studies 67,68  have clearly shown the benefits of designing education in close 

 
65 https://teknologiateollisuus.fi/fi/ajankohtaista/tiedote/selvitys-teknologiateollisuus-tarvitsee-10-vuoden-sisalla-130-000-uutta  
66 https://data.oecd.org/  
67 Benassi, C., Durazzi, N., & Fortwengel, J. (2022). Comparative institutional disadvantage: Small firms and vocational training in the 

British manufacturing sector in comparative perspective. British Journal of Industrial Relations, 60(2), 371-390. 
68 Muehlemann, S. (2019). Measuring performance in vocational education and training and the employer's decision to invest in workplace 

training. The Wiley Handbook of Vocational Education and Training, 187-206. 

https://teknologiateollisuus.fi/fi/ajankohtaista/tiedote/selvitys-teknologiateollisuus-tarvitsee-10-vuoden-sisalla-130-000-uutta
https://data.oecd.org/


Academy of Finland project Sustainable Industry Ecosystem (SIE) project deliverable. Work package 1. Community building   
 

28 
 

collaboration with industry in terms of increased industrial growth and decreased youth unemployment 
rate. 

SIRE SRIA proposes following themes and actions to develop skills for industry:   

• There is a need to focus on increasing skills via various means. Finland should aim to elevate the 
number of people graduating from tertiary educational institutes (i.e., bachelor’s, master’s and 
doctoral degrees) to meat at minimum OECD average. Simultaneously, immediate skills shortages 
must be answered rapidly, by up-skilling and re-skilling of the current workforce. 

• Identification and collection of the knowledge and competence gaps within the manufacturing 
sector. In order to identify the relevant content for educational degrees and modules, it is 
imperative to understand the current and forthcoming skills gaps of the industry. This can be 
expected to facilitate both Finnish industrial growth and employment rate. 

• Developing the (adult) education modules for the industrial stakeholders to take up emerging 
technologies and methods needed for twin transition. In education module planning, especially 
from pedagogical point-of-view, addressing skills shortages in industry is drastically different 
compared to studies in examinations in educational institutes.  

• Development of Common Access Policies for sharing the existing research and education 
infrastructures for both up-skilling and prototyping activities. For example, forthcoming Finnish 
Digivisio 2030 platform and EU’s Open Data Spaces initiative can facilitate the process. 

 

SIE project course recommendations, listed here as an example, are based upon skills & knowledge gaps 
identified within the SIE Consortium per an analysis of the course offerings of each partner University 
during 2022: 

• Cybersecurity within the Context of Manufacturing:  Introduction to Cybersecurity, Cybercrimes & 
Attack Scenarios, Data Security & Privacy, Management of Cybersecurity, Advanced Cybersecurity 

• Industrial Symbiosis and Circular Economy within Manufacturing (recycling, resource efficiency, 
data analysis):  Transforming from linear towards circular business models, Design Thinking 
(Reduce, Reuse, Refurbish, Remanufacture, Repair, Recycle), Sustainable business model in an 
industrial ecosystem, Circular Economy for achieving UN’s SDGs, 

• Environmental Goods and Services Management: The application of Environmental Economics in 
the Manufacturing Sector, Striving for Carbon Neutrality in the Manufacturing Supply Chain, 
Climate Risk Management in the Transportation Sector 

• Photovoltaic Systems Design Engineering; End of Life Applications for PV Cells: End of Life 
Applications for PV Cells:  Introduction to photovoltaic systems, Design Engineering, Life cycle and 
end of life management, Application of Photovoltaic Systems 

• Photonics Application Potential within the Manufacturing Sector: Smart Technology Applications in 
Smart Cities, Optical Metrology within the Nanofilm Applications, Photonics-based Technologies to 
support Carbon Neutrality 

• ICT Management Supporting the Manufacturing Industry:  Supporting the Manufacturing Industry: 
Introduction to ICT, ICT for Business, Advanced ICT, Interpersonal Skill 

SIRE SRIA also envisions that R&D&I is required to meet the skills gap. Following themes are identified as 
the most important: 

• Future of work: Skills gap of the future, work transformation related to long-term changes in the 
society   

• Workplace: Attractive workplace creation, employee wellbeing, work safety 
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• Human at digital work: Operator physical and cognitive supporting technologies, operator 5.0, 
human augmentation, connected operator, AI in manufacturing, human centric manufacturing, 
human-AI collaboration 

• Digital technologies: Robotization, collaborative robotics, automation, digitalization and cyber-
security 

• Green technologies: Sustainability, Circular economy; Green energy solutions 
• Pedagogics, hybrid pedagogics. 

All the planned activities are in line with EU Future of Work69, and new European Skills Agenda70.  

4.3 International and European dimension  

International research collaboration is a must. European Commission programs are funding sources for 
R&D&I, a domestic market for Finnish industry and research actors. The goal is to significantly increase EU 
project and international activities. SIRE partners can support Finnish companies in participation to EU 
funding instruments, such as ongoing calls on Horizon Europe, via dissemination of funding opportunities 
and by providing co-operation with relevant parties and consortia.  

In short term SIRE members, national research actors, are already preparing project proposals together 
with Finnish Industry in collaboration with partners from Europe.  

The call topics in Horizon Europe program have been defined by European Commission together with the 
European Partnerships. National research and other organization have influence to the current call topics, 
thought memberships of European partnerships. Partnerships have published own SRIA documents, 
covering selected call topics of Horizon Europe program period 2021-2030 (see Chapter 3.2 and Appendix 
III).  

European Union level influencing  

The European Partnerships are a key instrument for the implementation of Horizon Europe and the 
European Research Area. They allow the EU to team up with public and private partners to help speed up 
new solutions for the green and digital transitions and to strengthen Europe’s resilience.  There are also 
other European forums for collaboration, industrial and research associations, initiatives, stakeholder and 
experts groups, task forces and European Technology Platforms (ETP).   
 
In medium and long term SIRE members aim to influence to future framework programs, research themes, 
in collaboration with partnerships and other stakeholders. See Fig, 14 

 

 
69 https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/future-work_en  
70 https://ec.europa.eu/social/main.jsp?catId=1223  

https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/future-work_en
https://ec.europa.eu/social/main.jsp?catId=1223
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Figure 14.   EU level influencing 
 
The national research actors are already well connected as shown the Gamebook for EU network (only in 
Finnish at the moment, EU-verkosto-pelikirja71).  
 
Collaboration beyond Europe  

Research collaboration is not limited to Europe. Selected funding instrument such as Horizon Europe has 
dedicated calls with non-European countries. Also Smart Eureka, strongly supports transatlantic and Far-
East project consortiums, although with national funding.  

 

  

 
71 https://www.eurahoitusneuvonta.fi/4a4539/contentassets/f0392993bb6c48d4a9a1352c0c43556e/eu-verkosto-pelikirja-2022.pdf  

https://www.eurahoitusneuvonta.fi/4a4539/contentassets/f0392993bb6c48d4a9a1352c0c43556e/eu-verkosto-pelikirja-2022.pdf
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5 Conclusion  

Sustainable Industry X Research Ecosystem (SIRE) is currently being formed to continue work started in 
Academy of Finland project SIE – Sustainable Industry Ecosystem (2021-2022). SIRE is open for research 
actors accepting the membership rules (Appendix I).  

SIRE aims to identify future key enabling technologies and related medium to long term R&D&I needs 
together with industry and relevant stakeholders. These identified needs will be communicated to the 
funding organizations and policy makers in national and European level in the common path towards the 
national vision set. 

Sustainability, green manufacturing and digitalization, digital transformation are multidisciplinary themes 
that run through the areas of strength. Sustainability encompasses economic, environmental and social 
sustainability and is a core aspect of future production. Digitalisation affects every part of the production 
chain and is vital in securing the future of production in Finland. 

The following challenges are known:  

• Turbulent dynamic market - the current economics and geopolitics crisis, disruptions are 
threatening Finland’s manufacturing industry and its value chains 

• Finland needs to assure and further develop its technology leadership, reduce dependencies from 
abroad, become more sovereign 

• Resource scarcity, climate & environmental change requires industry to minimise the 
environmental impact  

• Acceleration of technical innovations - new technologies and new business models offer immense 
opportunities, but also risks 

• Finnish companies are suffering skills’ shortages -demographic change  
• International competition is high, foreign industries receive massive support  
• Evolving regulations set new requirements     

National vision: Finland is sustainable winner in twin, digital and green transition:  

• Industrial productivity and international competitiveness trough digitalization 
• Ethically sustainable solutions that accelerate the twin transition to the global markets  

The national long term goal: Finland’s industry will be clean, efficient and digital by 2030 and beyond  

Objectives (see Fig. 15) 

• Technology leadership in selected areas  
• Excellent, responsive, resilient and competitive Finnish industry, factories, supply chains and 

services  
• Circular products, services, solutions and climate-neutral, green industry, lower environmental 

footprint, higher handprint     
• Digitalization, new integrated business, product-service and production approaches   
• Human centered and human-driven industrial innovation, Industry 5.0 

The must win battles (see Chapter 3.4.2)  

• Pioneer the Green Transition  
• Accelerate the digital transition  
• Increase investments  
• Ensure the availability of skilled labor  
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Fig. 15. Leadership in innovation ecosystem is way forward.  

Possible R&D&I Themes, Technologies & Enablers beyond 2026  

• Smart and green industry: Smart product, smart manufacturing, smart value network, smart 
product lifecycle management; circular product and services – low environmental footprint and big 
handprint 

• Advanced product, service and solution designs 
• Advanced, smart and new materials, biotechnology, 
• Advanced and smart material processing technologies and process chains, including recycling and 

remanufacturing  
• Advanced manufacturing technologies, 4D printing   
• Smart mechactronis, robotics and logistic technologies, 
• Industrial metaverse, AR/VR/XR, human system interfaces, wearable technologies 
• Data analytics and cognitive artificial intelligence; simulation and modeling, digital twins 
• Digital platforms and data sharing solutions, robust and secure industrial communication 

technologies, connectivity, decentralized technical intelligence  
• Quantum technologies, advanced computing  
• New business models, industrial organization approaches and human centered science and 

innovation approaches 
• Research and Industrial collaboration, ecosystems  
• Education, skilling, up-skilling, re-skilling, new training & learning concepts 

This document is the first version of SIRE SRIA, written by the SIE project consortium. Future updates are 
planned to be written in more close collaboration with industrial ecosystems, SIX initiative and other 
relevant actors.  

Future updates of SRIA shall includes the strategic research needs and topics identified by the research 
actors themselves, to the extent that they are seen to serve Finnish industry collectively. One example is 
VTT vision on most promising areas of technology expertise for Finland 72, written in collaboration with 
several national experts.  

 
72 https://www.vttresearch.com/en/vtts-vision-paper-most-promising-technologies  

https://www.vttresearch.com/en/vtts-vision-paper-most-promising-technologies
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Appendix I  SIRE Membership model Memorandum of Understanding (draft) 

 

 

 

 

Sustainable Industry X 
Research Ecosystem 

(SIRE) 
 

Memorandum of Understanding 

 

SIRE MOU (DRAFT) 15.12.2022  
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The Sustainable Industry X Research Ecosystem has been set up between the following Founding 
Members: 

Name Address Business Identity 
code 

Tampereen 
korkeakoulusäätiö sr  

c/o Tampereen Yliopisto 
Kalevantie 4, FI-33100 TAMPERE, 
FINLAND 

2844561-8 

Tampereen 
ammattikorkeakoulu Oy 

Kuntokatu 3, FI-33520 TAMPERE, 
FINLAND 

1015428-1 

Lappeenrannan-Lahden 
teknillinen yliopisto LUT  

Yliopistonkatu 34, FI-53850 
LAPPEENRANTA, FINLAND 
P.O. Box 20, FI-53851 LAPPEENRANTA, 
FINLAND 

0245904-2 

Vaasan Yliopisto  P.O. Box 700, FI-65101 VAASA, FINLAND 0209599-8 

Teknologian tutkimuskeskus 
VTT Oy  

Tekniikantie 21, FI-02150 ESPOO, 
FINLAND  
P.O. Box 1000, FI-02044 VTT, FINLAND  

2647375-4 

 

All signatories of the present Memorandum of Understanding (hereinafter MoU) have agreed to the 
following conditions and become members of the SIRE ecosystem.  

§1 SUBJECT OF THE ECOSYSTEM 

1.1 Sustainable Industry X Research Ecosystem (hereinafter SIRE) is an autonomous part of the Sustainable 
Industry X (SIX), a national initiative for the green and digital renewal of Finnish industry.  

1.2 The purpose of SIRE is to promote dialogue between industry and research on strategic research needs 
of Finnish industry and to enhance collaboration between the members of SIRE. 

1.3 SIRE puts together and updates a Strategic Research and Innovation Agenda (hereinafter SRIA) for Finnish 
industry. The SRIA includes a long term (>5 years) road map serving the strategic research needs of industry, 
and covers themes defined by the Steering Group of SIRE, in collaboration with industry ecosystems and 
clusters. 

1.4. Outcomes of SIRE are public. 

1.5. Economic and commercial transactions are excluded from SIRE’s activities. The SIRE does not aim at 
making a profit for itself. 

§2 NAME, START, HEAD OFFICE, BUSINESS YEAR 

2.1 The name of ecosystem is the Sustainable Industry X Research Ecosystem.  

2.2 This MoU enters into effect once duly signed by the authorized representatives of each Founding 
Member.  

2.3 The ecosystem archive will be kept by Teknologian tutkimuskeskus VTT Oy. 

2.4 The business year is the calendar year. 
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§3 MEMBERSHIP 

3.1 Finnish research organizations (universities, universities of applied sciences, public research institutes, 
private research organizations) can become members of SIRE.  

3.2. A formal written request to the Steering Group of SIRE is required to apply for membership. Formal 
acceptance of the membership by the Steering Group. 

3.3. Activities of SIRE takes place at person level by experts (professors, researchers, etc.) whose employer 
has joined the SIRE, but the membership is not at a person level. 

3.4 Membership termination:  

a) A member may choose to leave the ecosystem by a formal letter to the Steering Group of SIRE.  

b) The Steering Group may exclude a member from the SIRE if the member repeatedly acts against the 
terms and conditions of the MoU. 

§4 MEMBERS’ RIGHTS AND DUTIES  

4.1 All members of SIRE have rights to use of the SIRE brand and SIX logo for their actions within the scope 
of this MoU. All members of SIRE can use and adapt the material generated in SIRE. 

4.2 All members can publish their profiles via the SIRE website at www.six.fi.  
 
4.3 All experts whose employer is a member of SIRE can attend Annual meetings of SIRE, and participate in 
Working Groups of SIRE. 

4.4 All experts whose employer is a member of SIRE can propose activities to be executed by the SIRE. Any 
final decision must be taken by the Steering Group. 

4.5 All members of SIRE are obliged to fully comply with the terms and conditions of the MoU.  

§5 MEMBERSHIP DUES 

5.1 Membership of SIRE is free of charge.  

 

§6 MANAGEMENT MODEL 

6.1. General organization 

The organizational structure of SIRE shall comprise of the following bodies: 

1. Annual Meeting 
Annual Meeting is a seminar kind of annual event, the formal part of which is open to all experts 
whose employer is a member of SIRE. The Steering Group of SIRE is confirmed in the formal part of 
Annual Meeting.  

2. Steering Group 
The Steering Group is the decision-making body of SIRE for the management and strategic issues of 
SIRE as described in section 6.3 below. 
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3. Working Groups 
Working Groups of SIRE operates under the supervision of the Steering Group and are responsible 
for compiling the SRIA in collaboration with industry ecosystems and clusters as an annual or 
biannual activity. 
 

6.2. Annual Meeting 

6.2.1 The Annual Meeting nominates the Steering Group of SIRE, taking into account what is defined as the 
structure of the Steering Group in section 6.3.1. 

6.2.2 The Annual Meeting is convened by the activity leader appointed for this task during the previous 
meeting. The invitation must contain the agenda and to be sent off by email to the contact persons of SIRE 
members at least four weeks before the date of the meeting. The invitation should also be published in the 
SIRE website.   

6.2.3. In the case of voting, all experts in the Annual Meeting whose employer is a member of SIRE have a 
right to vote and have one vote.  

6.3 Steering Group 

6.3.1 Each member of SIRE has a right to an own delegate in the Steering Group. The nomination of the 
Steering Group takes places in the Annual meeting. Each delegate may appoint a deputy. 

6.3.2 The Steering Group takes decisions and defines the directives for the work of SIRE, including the 
acceptance of SRIA. 

6.3.3 Two regular Steering Group meetings should take place every calendar year. Meetings can be “in 
person” or via digital communication means. Additional telephone conferences can take place in addition 
to the regular meetings if deemed necessary. 

6.3.4 The Steering Group may appoint a Chairman for the Steering Group among the delegates.  

6.3.5 A Steering Group Meeting is convened by the Chairman, if appointed, or by an activity leader 
appointed for this task during the previous meeting. The invitation must contain the agenda and to be sent 
off by email at least four weeks before the date of the meeting. Additional agenda points must be included 
if the request is made to the Chairman or the activity leader (which one applies) up to two weeks before 
the meeting.  

6.3.6 The Steering Group takes decisions on the following points: 

a) establishing of Working Groups for compiling and updating the SRIA or a specific theme within 
the SRIA, or dealing with other particular subjects. 

b) accepts the SRIA 

c) nominates the representative of SIRE, with a deputy, to the Round Table for the renewal agenda 
of Finnish industry. 

d) admission of new members, 

e) appointment of the activity leader(s), 

f) the division of the agreed costs, 

g) amendments to the MoU, 
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h) matters of basic importance. 

6.3.7 Decisions taken by the Steering Group are only binding if more than half of the members are present. 

6.3.8 Each member of the Steering Group has one vote. 

6.3.9 Steering Group decisions are taken through simple majority voting. Any decision may also be taken in 
written form (through email). 

 

6.4. Minutes from the Annual as well as Steering Group Meetings must be taken down. The appointed 
Chairman or activity leader signs the minutes. 

 

§7 INTELLECTUAL PROPERTY RIGHTS 

7.1 All members of SIRE acknowledge that nothing in this MoU will affect ownership of any intellectual 
property rights. 

§8 AMENDMENTS TO THE MOU 

8.1 Amendments to the MoU require the two-third majority decision of the Steering Group. Suggestions for 
an alteration of the MoU must be presented in writing to the Steering Group at least three months in 
advance. 

 

§9 TERMINATION 

9.1 A member of SIRE may at any time withdraw from the MoU and terminate its involvement in the 
activities set out in this MoU. Such termination shall be done in writing to the Steering Group. 

9.2 The SIRE can only be terminated on condition that at least two thirds of all the voters in the Steering 
Group decide on this action. Suggestion for the termination must be presented in writing to the Steering 
Group at least three months in advance. 
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FOUNDING MEMBERS 

Contact data 

Official name of the organisation:  
Address:  
Legal representative:  

 

Contact person for the SIRE 

Name:  
Position in the organisation:  
Phone:   
E-Mail:   

 

 

 

 

--------------------------------------------  -----------------------------------------------------------------
-----Place, date     Signature and name 
of the legal representative 
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APPENDIX II European Industrial strategies, initiatives  

European Green Deal  

Climate change and environmental degradation are an existential threat to Europe and the world. To 
overcome these challenges, the European Green Deal73 (COM/2019/640 final), will transform the EU into a 
modern, resource-efficient and competitive economy, ensuring: 

• no net emissions of greenhouse gases by 2050 
• economic growth decoupled from resource use 
• no person and no place left behind 

In line with the European Green Deal objectives, economic activities should not make a significant harm to 
any of the six environmental objectives (EU Taxonomy Regulation (EU) 2020/85274):  

• Climate change mitigation 
• Sustainable use & protection of water & marine resources 
• Pollution prevention & control 
• Climate change adaptation 
• Transition to a circular economy 
• Protection and restoration of biodiversity & ecosystems 

The European Commission new Circular Economy Action Plan75 (CEAP) COM/2020/98 final), is one of the 
main building blocks of the European Green Deal, Europe’s new agenda for sustainable growth. The EU’s 
transition to a circular economy will reduce pressure on natural resources and will create sustainable 
growth and jobs. It is also a prerequisite to achieve the EU’s 2050 climate neutrality target and to halt 
biodiversity loss. 

The new action plan announces initiatives along the entire life cycle of products. It targets how products 
are designed, promotes circular economy processes, encourages sustainable consumption, and aims to 
ensure that waste is prevented and the resources used are kept in the EU economy for as long as possible. 
It introduces legislative and non-legislative measures targeting areas where action at the EU level brings 
real added value. 

Global manufacturing industry is undergoing a major transformation to meet sustainability goals and 
reduce the industry's impact on the environment and natural resources (ref. EU Green Deal, Circular 
Economy Action Plan).   

Large investments are being made to strengthen industrial companies' capacity for circularity. This means 
that companies systematically increase the lifespan of their products and production systems through new 
design methods, maintenance and remanufacturing. Further examples of activities for increased circularity 
are: reduced use of virgin materials; increased integration and collaboration within supply-chains to ensure 
circularity throughout life cycles; and increased use of recycled materials. 

An economy that works for people 

People and businesses in the EU can only thrive if the economy works for them. New disruptive 
technologies are fundamental for the development of prosperous economies, but they may cause societal 

 
73 European Green Deal (COM/2019/640 final, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2019:640:FIN  
74 EU Taxonomy Regulation, https://eur-lex.europa.eu/eli/reg/2020/852   
75 CEAP COM/2020/98 final  https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2020:98:FIN  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2019:640:FIN
https://eur-lex.europa.eu/eli/reg/2020/852
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2020:98:FIN


Academy of Finland project Sustainable Industry Ecosystem (SIE) project deliverable. Work package 1. Community building   
 

45 
 

challenges such as rising inequality or new digital business models that threaten traditional welfare states 
(e.g. the platform economy). 

The EU must be prepared for the future of work putting people at the centre of its policies. The European 
skills agenda pursues a shift in upskilling (improving existing skills) and reskilling (training in new skills) of 
the industrial workforce. 

A Europe fit for the digital age 

Digital technologies are profoundly changing people’s lives. The EU’s digital strategy aims to make this 
transformation work for people and businesses, while helping to achieve its target of a climate-neutral 
Europe by 2050. 

Research and innovation through the European Partnership Made in Europe will boost a circular and 
competitive European manufacturing industry through technologies like artificial intelligence and robotics. 

Data interoperability and quality, as well as their structure, authenticity and integrity are key for the 
exploitation of the data value, especially in the context of AI deployment. 

Industry 5.0  

European Commission is interested also Industry 5.0 as show in following reports 

European Commission, Directorate-General for Research and Innovation, Industry 5.0 roundtable: Brussels 
27 April 2022: meeting report, Publications Office of the European Union, 2022, 
https://data.europa.eu/doi/10.2777/982391  

European Commission, Directorate-General for Research and Innovation, Renda, A., Schwaag Serger, S., 
Tataj, D., et al., Industry 5.0, a transformative vision for Europe : governing systemic transformations 
towards a sustainable industry, Publications Office of the European Union, 2022, 
https://data.europa.eu/doi/10.2777/17322  

European Commission, Directorate-General for Research and Innovation, Breque, M., De Nul, L., Petridis, 
A., Industry 5.0 : towards a sustainable, human-centric and resilient European industry, Publications 
Office, 2021, https://data.europa.eu/doi/10.2777/308407  

European Commission, Directorate-General for Research and Innovation, Müller, J., Enabling Technologies 
for Industry 5.0 : results of a workshop with Europe’s technology leaders, Publications Office, 2020, 
https://data.europa.eu/doi/10.2777/082634 

 

 

  

https://data.europa.eu/doi/10.2777/982391
https://data.europa.eu/doi/10.2777/17322
https://data.europa.eu/doi/10.2777/308407
https://data.europa.eu/doi/10.2777/082634
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APPENDIX III Horizon Europe partnerships and other stakeholders   

Detailed overview of Horizon Europe partnership performance and objectives available in report: European 
Commission, Directorate-General for Research and Innovation, Performance of European Partnerships : 
Biennial Monitoring Report (BMR) 2022 on partnerships in Horizon Europe, Publications Office of the 
European Union, 2022, https://data.europa.eu/doi/10.2777/144363  

PILLAR II - global challenges and European industrial competitiveness 

Cluster 4 – Digital, Industry, And Space 
The European Partnerships in the Cluster 4 are addressing the following expected impacts for the Horizon 
Europe Strategic Plan 

• Global leadership in clean and climate-neutral industrial value chains, the circular economy and 
climate-neutral digital systems and infrastructures (networks, data centres) 

• Industrial leadership and increased autonomy in key strategic value chains with security of supply 
in raw materials 

• Globally attractive, secure, and dynamic data-agile economy 
• Open strategic autonomy in digital technologies and in future emerging enabling technologies 
• Open strategic autonomy in developing, deploying, and using global space-based infrastructures, 

services, applications and data 
• A human-centred and ethical development of digital and industrial technologies. 

Table   Partnership under Cluster 4 

Cluster 4: Digital, industry and 
space partnerships  

link to SRIA or similar  

Key Digital Technologies.  
www.kdt-ju.europa.eu 
 

SRIA 2022 
https://www.kdt-ju.europa.eu/sites/default/files/users/ecsel-
comm-team/ECS-SRIA-2022.pdf  

Smart Networks and Services 
https://6g-ia.eu/sns-horizon-europe/ 
 

SRIA 2020 https://bscw.5g-
ppp.eu/pub/bscw.cgi/d367342/Networld2020%20SRIA%202020%20Final%
20Version%202.2%20.pdf  

High Performance Computing  
https://www.etp4hpc.eu/ 
 

SRA 2020: https://www.etp4hpc.eu/sra.html 

European Metrology (Art. 185)  
ttps://www.euramet.org/  
 

https://www.euramet.org/publications-media-centre/documents/   
EURAMET - 2030 Strategy (version 2 06/2021) 

AI-Data-Robotics  https://adr-
association.eu/  
 

SRIA 2020 https://adr-association.eu/wp-content/uploads/2020/09/AI-
Data-Robotics-Partnership-SRIDA-V3.0-1.pdf  
 

Photonics  www.photonics21.org 
 

SRIA 2020 https://www.flipsnack.com/photonics21/photonics-
strategic-research-and-innovation-agenda/full-view.html  

Made in Europe    
https://www.effra.eu/  
 

SRIA 2021  https://www.effra.eu/made-in-europe-state-play  

Clean Steel – Low-Carbon 
Steelmaking  
https://www.estep.eu/  

SRIA 2020 https://www.estep.eu/assets/Uploads/20210106-CSP-Roadmap-
afterPublicConsultation2.pdf  
 

Processes4Planet  
https://www.aspire2050.eu/p4pl
anet/about-p4planet 

SRIA 2021 (P4Planet SRIA 2050)   
https://www.aspire2050.eu/p4planet/p4planet-sria-2050 

https://data.europa.eu/doi/10.2777/144363
http://www.kdt-ju.europa.eu/
https://www.kdt-ju.europa.eu/sites/default/files/users/ecsel-comm-team/ECS-SRIA-2022.pdf
https://www.kdt-ju.europa.eu/sites/default/files/users/ecsel-comm-team/ECS-SRIA-2022.pdf
https://6g-ia.eu/sns-horizon-europe/
https://bscw.5g-ppp.eu/pub/bscw.cgi/d367342/Networld2020%20SRIA%202020%20Final%20Version%202.2%20.pdf
https://bscw.5g-ppp.eu/pub/bscw.cgi/d367342/Networld2020%20SRIA%202020%20Final%20Version%202.2%20.pdf
https://bscw.5g-ppp.eu/pub/bscw.cgi/d367342/Networld2020%20SRIA%202020%20Final%20Version%202.2%20.pdf
https://www.etp4hpc.eu/
https://www.etp4hpc.eu/sra.html
https://www.euramet.org/publications-media-centre/documents/
https://adr-association.eu/
https://adr-association.eu/
https://adr-association.eu/wp-content/uploads/2020/09/AI-Data-Robotics-Partnership-SRIDA-V3.0-1.pdf
https://adr-association.eu/wp-content/uploads/2020/09/AI-Data-Robotics-Partnership-SRIDA-V3.0-1.pdf
http://www.photonics21.org/
https://www.flipsnack.com/photonics21/photonics-strategic-research-and-innovation-agenda/full-view.html
https://www.flipsnack.com/photonics21/photonics-strategic-research-and-innovation-agenda/full-view.html
https://www.effra.eu/
https://www.effra.eu/made-in-europe-state-play
https://www.estep.eu/
https://www.estep.eu/assets/Uploads/20210106-CSP-Roadmap-afterPublicConsultation2.pdf
https://www.estep.eu/assets/Uploads/20210106-CSP-Roadmap-afterPublicConsultation2.pdf
https://www.aspire2050.eu/p4planet/about-p4planet
https://www.aspire2050.eu/p4planet/about-p4planet
https://www.aspire2050.eu/p4planet/p4planet-sria-2050
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Globally Competitive Space 
Systems  
 

SRIA  https://ec.europa.eu/docsroom/documents/39528  

 

 

Cluster 5 – Climate, Energy, And Mobility 
The European Partnerships in the Cluster 5 are addressing the following expected impacts for the Horizon 
Europe Strategic Plan for 2021-2024: 

• Clean and sustainable transition of the energy and transport sectors towards climate neutrality 
facilitated by innovative cross-sectoral solutions 

• More efficient, clean, secure, and competitive energy supply through new solutions for smart grids 
and energy systems based on more performant renewable energy solutions 

• Efficient and sustainable use of energy, accessible for all is ensured through a clean energy system 
and a just transition 

• Towards climate-neutral and environmentally friendly mobility through clean solutions across all 
transport modes while increasing global competitiveness of the EU transport sector 

• Safe, seamless, smart, inclusive, resilient, climate neutral and sustainable mobility services for 
people and goods thanks to user-centric technologies and services, including digital technologies 
and advanced satellite navigation services. 

 

PILLAR III Innovative Europe  

This pillar is planned to comprise 10 European Partnerships, 1 of which will be co-funded, 8 institutionalised 
(EIT regulation), and 1 co-programmed. 
 
Launched European Partnerships 2022 are: 
1. European Open Science Cloud (co-programmed) 
2. Innovative SMEs (co-funded) 
3. EIT Health (institutionalised based on EIT Regulation) 
4. EIT Digital (institutionalised based on EIT Regulation) 
5. EIT Manufacturing (institutionalised based on EIT Regulation) 
6. EIT InnoEnergy (institutionalised based on EIT Regulation) 
7. EIT Climate-KIC (institutionalised based on EIT Regulation) 
8. EIT Mobility (institutionalised based on EIT Regulation) 
9. EIT Food (institutionalised based on EIT Regulation) 
10. EIT Raw Materials (institutionalised based on EIT Regulation) 

The European Institute of Innovation and Technology (EIT) - Knowledge and Innovation Communities (KIC)   
https://eit.europa.eu/    

EIT Manufacturing  https://www.eitmanufacturing.eu/  

All activities of EIT Manufacturing serve the purpose of targeting four focus areas – its flagships – to 
help solve the most pressing challenges for a greener and more competitive European manufacturing 
and society.  

• Flexible Production Systems for Competitive Manufacturing. Emerging technologies enable 
almost limitless flexibility in product design and production, allowing full customisation.  

• Low Environmental Footprint Systems & Circular Economy for Green Manufacturing. Using new 
technology to minimise use of resources, energy, and material in production systems enables 
new circular business models.  

https://ec.europa.eu/docsroom/documents/39528
https://www.eitmanufacturing.eu/
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• Digital & Collaborative Solutions for Innovative Manufacturing Ecosystems. Collaboration and 
business on digital platforms and value networks enables companies to create new and highly 
efficient value chains.  

• Human-machine co-working for socially sustainable manufacturing. Smart use of automation 
and robots enables great workplaces, flexible production, and sustainable human work.  

 

Five strategic objectives (SOs), as set out in the EIT Manufacturing Strategic Agenda 2021-2027, which 
steer activities and ambitions, and will help respond to major challenges shared by the manufacturing 
industry and society as a whole:  

• SO1 - Competitive Manufacturing Skills and Social Sustainability  
• SO2 - Powerful Manufacturing Innovation Ecosystems  
• SO3 - Globally competitive and resilient manufacturing  
• SO4 - Environmentally sustainable manufacturing  
• SO5 - Manufacturing fit for the Digital Age  

 

EIT Manufacturing. Fixing our Future document. A vision for the future of Manufacturing in Europe 2030. 
https://www.eitmanufacturing.eu/news-events/news/fixing-our-future/  

 

EIT Raw Materials  https://eitrawmaterials.eu/  

Innovation Themes 

• Exploration and raw materials resource assessment: innovative and efficient technologies, 
securing raw materials supply in Europe 

• Mining in challenging environments: Innovative technologies for intelligent and sustainable 
mining 

• Processing increased resource efficiency in mineral and metallurgical processes: improved 
resource efficiency and safety 

• Substitution of critical and toxic materials in products and substitutions for optimised 
performance: sustainable materials for key technologies 

• Recycling and materials chain optimisation of end-of-life products: turning waste in valuable 
resources 

• Design of products and services for the circular economy: designing smarter solutions, closing 
material loops 

 

Other European actors, European Technology Platforms, associations, initiatives    

European Technology Platforms such as ManuFUTURE   https://www.manufuture.org/   and its subplatform  
https://www.manufuture.org/portfolio/manufuture-subplatforms/     

ManuFUTURE is a European Technology Platform (ETP) established in 2003 as “an industry-led stakeholder 
forum recognized by the European Commission as a key factor in driving innovation, knowledge transfer 
and European competitiveness”. The mission of ManuFUTURE is to propose, develop and implement a 
strategy based on Research and Innovation, capable of speeding up in manufacturing industry the rate of 
industrial transformation to high-value-added-value products, processes, and services, securing high-skills 
employment and winning a major share of world manufacturing output in the future knowledge-driven 

https://www.eitmanufacturing.eu/news-events/news/fixing-our-future/
https://eitrawmaterials.eu/
https://www.manufuture.org/
https://www.manufuture.org/portfolio/manufuture-subplatforms/
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economy. As the governing body of the ManuFUTURE Platform, the HLG (High Level Group) sets-up the 
strategy related to maintaining European leadership in Manufacturing. 

Manufuture Objectives  

• Competitiveness in manufacturing industries 
• Leadership in manufacturing technologies 
• Eco-efficient products and manufacturing 
• Leadership in products and processes, as well as in cultural, ethical and social values 

ManuFUTURE Vision 2030 https://www.manufuture.org/wp-content/uploads/2022/04/Manufuture-Vision-
2030_DIGITAL.pdf  

ManuFUTURE SRIA 2030   https://www.manufuture.org/wp-
content/uploads/2022/04/ManuFUTURE_SRIA_2030.pdf  

 

The Big Data Value Association – BDVA, is an industry-driven international not–for-profit organization. 
BDVA focuses on enabling the digital transformation of the economy and society through Data and Artificial 
Intelligence by advancing in areas such as big data and AI technologies and services, data platforms and 
data spaces, Industrial AI, data-driven value creation, standardisation, and skills  https://www.bdva.eu/   

Gaia-X is an initiative that develops a software framework of control and governance and implements a 
common set of policies and rules that can be applied to any existing cloud/ edge technology stack to obtain 
transparency, controllability, portability and interoperability across data and services. https://gaia-x.eu / 

International Data Space Association (IDSA) enables new ”smart services” and innovative business 
processes to work across companies and industries while ensuring that the self-determined control of data 
use (data sovereignty) remains in the hands of data providers. https://internationaldataspaces.org/  

 

 

  

https://www.manufuture.org/wp-content/uploads/2022/04/Manufuture-Vision-2030_DIGITAL.pdf
https://www.manufuture.org/wp-content/uploads/2022/04/Manufuture-Vision-2030_DIGITAL.pdf
https://www.manufuture.org/wp-content/uploads/2022/04/ManuFUTURE_SRIA_2030.pdf
https://www.manufuture.org/wp-content/uploads/2022/04/ManuFUTURE_SRIA_2030.pdf
https://www.bdva.eu/
https://gaia-x.eu/
https://internationaldataspaces.org/
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APPENDIX IV National key strategies, roadmaps, and report   

National goal setting is listed in several strategies, programs and initiatives report. Table AII.1 list selection 
of reports reviewed during preparation of SIX National Renewal Agenda.  

Table AIV.1. Selection of national key strategies, roadmaps and reports reviewed for SIX National Ondustrial 
Renewal Agenda  
Name  Publisher  Publiction address   
Sustainable Growth Programme for Finland 
Preliminary Recovery and Resilience Plan (in 
Finnish)  

VN http://urn.fi/URN:ISBN:978-952-383-583-2  

Sustainable economic growth and our future 
wellbeing. Final report (in Finnish)  

TEM https://urn.fi/URN:ISBN:978-952-327-815-
8  

Strategy for the renewal of industry (in Finnish)  TEM http://urn.fi/URN:ISBN:978-952-327-607-9  
Summary of sectoral low-carbon road maps TEM http://urn.fi/URN:ISBN:978-952-327-796-0 
National Battery Strategy 2025 (in Finnish)  TEM http://urn.fi/URN:ISBN:978-952-327-635-2  
Finnish technology policy in 2020s – A global 
leader through technology and information (in 
Finnish)  

VM http://urn.fi/URN:ISBN:978-952-367-692-3  

Government Report on the Implementation of 
the 2030 Agenda: Towards a carbon-neutral 
welfare society  

VNK http://urn.fi/URN:ISBN:978-952-383-085-1  

New directions  
The strategic programme to promote a circular 
economy (In Finnish)  

VN http://urn.fi/URN:ISBN:978-952-383-658-7  

Artificial Intelligence 4.0 progamme  
First interim report: From start-up to 
implementation (in Finnish)   

TEM http://urn.fi/URN:ISBN:978-952-327-643-7  

Artificial Intelligence 4.0 progamme  
Second interim report: Finland to become a 
winner in the twin transition – turning goals into 
practice (in Finnish)  

TEM http://urn.fi/URN:ISBN:978-952-327-994-0  

 

The Artificial Intelligence 4.0 programme reports and SIX national industrial renewal agenda are the key 
documents for SIRE SRIA as shown in Chapter 3. Goal setting. The recent key documents published after SIX 
National Renewal Agenda:  

• Artificial Intelligence 4.0 progamme Final report: Finland as a leader in the twin transition (in 
Finnish), TEM 2022:60, was publish in October 2022. Publication permanent address 
https://urn.fi/URN:ISBN:978-952-327-997-1  

• Artificial Intelligence 4.0 progamme Final report: Finland as a leader in the twin transition (in 
English), TEM 2022:63, was published in December 2022. Publication permanent address 
http://urn.fi/URN:ISBN:978-952-327-918-6  

 

Regarding research themes “The Finnish technology policy in 2020s – A global leader through technology 
and information”, defines recommended Technology Areas for public contribution till 2030 and “New 
directions - The strategic programme to promote a circular economy” defines target state for 2035.  

 

https://urn.fi/URN:ISBN:978-952-327-997-1
http://urn.fi/URN:ISBN:978-952-327-918-6
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Finnish technology policy in 2020s – A global leader through technology and information   

see http://urn.fi/URN:ISBN:978-952-367-692-3 

The Ministry of Finance has appointed a high-level Technology Advisory Board from 16 September 2020 to 
31 December 2023. The task is to prepare a technology policy that will create wellbeing and channel 
competitiveness in Finland. Its aim is to raise Finland's technological expertise, develop public-private 
cooperation and strengthen Finland's leading role in utilizing technology in all aspects of society. 

The goal is that in 2030, Finland would be the most successful and best known country for generating 
wellbeing from the development and utilisation of technology. 

From 2021 to 2030, allocate public contributions to the recommended technology areas identified in the 
work of the Advisory Board.  

Recommended Technology Areas: 

• Artificial Intelligence  
• Software Technologies  
• Quantum technology,  
• Radio and Telecommunications  
• Autonomous systems (transport, sensors, IoT, robotics, among others)  
• Advanced manufacturing  
• Carbon neutral energy and energy storage  
• New materials (including bio-based, synthetic biology, circular economy of materials)  
• Biotechnology  
• Information security and trust services  
• Next-generation food technology - HealthTech - PharmaTech 

 

New directions - The strategic programme to promote a circular economy  

(see  http://urn.fi/URN:ISBN:978-952-383-658-7)  

In Finland in 2035, a carbon-neutral circular economy society will be the foundation of our successful 
economy, where  

• Sustainable products and services are mainstream in the economy and the sharing economy is 
commonplace. 

• Our choices are future-proof and strengthen a fair welfare society. 
• Do more with less: the use of natural resources is sustainable and materials stay in circulation 

longer and safely. 
• The breakthrough of the circular economy has been achieved through innovation, digital solutions, 

smart regulation and responsible investors, businesses and consumers. 
• Circular Economy Finland is a strong global influence and a provider of sustainable solutions in 

international markets. 
 

There are multiple other relevant Publications of the Ministry of Economic Affairs and Employment 
(TEM) potentially useful for next version of the SIRE such as:  

 

http://urn.fi/URN:ISBN:978-952-383-658-7
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• Carbon neutral Finland 2035 – national climate and energy strategy  .Publications of the Ministry 
of Economic Affairs and Employment : 2022:55  (Ministry of Economic Affairs and Employment of 
Finland, 09.09.2022) http://urn.fi/URN:ISBN:978-952-327-843-1  

• Kansainvälisesti merkittävät kehitys- ja kokeiluympäristöt : Menestystekijät ja vaikuttavuuden 
kriteerit . Työ- ja elinkeinoministeriön julkaisuja : 2022:31 (Työ- ja elinkeinoministeriö, 05.04.2022) 
http://urn.fi/URN:ISBN:978-952-327-712-0  

• Selvitys akkuklusterin osaamisen kysynnästä ja alan koulutuksen houkuttelevuudesta . Työ- ja 
elinkeinoministeriön julkaisuja : 2022:29. (Työ- ja elinkeinoministeriö, 05.04.2022) 
http://urn.fi/URN:ISBN:978-952-327-670-3  

• Selvitys akkuklusterin tutkimusinfrastruktuureista . Työ- ja elinkeinoministeriön julkaisuja : 
2022:25. (Työ- ja elinkeinoministeriö, 23.03.2022) http://urn.fi/URN:ISBN:978-952-327-674-1  

• Yritysten ja tutkimusorganisaatioiden vuorovaikutus Suomessa: erityisnäkökulmana 
yritys−yliopisto-yhteistyö . Työ- ja elinkeinoministeriön julkaisuja : 2021:20. (työ- ja 
elinkeinoministeriö, 16.06.2021) http://urn.fi/URN:ISBN:978-952-327-792-2  

 

National funding organization Business Finland is also identifying the Finland’s future growth opportunities 
(news 14.10.2022). https://www.businessfinland.fi/en/whats-new/news/2022/finlands-future-growth-
opportunities  

From nine growth opportunities identified as significant for Finland, Business Finland has selected five as its 
own thematic focus areas. Business Finland's thematic focus areas are: 

• Digitalization based boost for productivity 
• Comprehensive health & wellbeing 
• Carbon neutral & resilient energy system 
• Zero waste & circular economy 
• Engaging & immersive experiences 

These five focus areas will, in the coming years, be reflected in Business Finland's activities for example in 
terms of how we direct our programmatic activities, such as programs and campaigns, or allocate our 
funding. See also  https://www.businessfinland.fi/4a7dd7/globalassets/finnish-
customers/news/news/2022/its-time-to-think-big-bf-teemastrategia.pdf  

 

The other key documents on Sustainable Industry X (only in Finnish)  

Paasi, J., Nieminen, H., Kurki, S., Apilo, T., Martins, J. T., Malinen, S., Ahola, A., & Salminen, K. (2021). 
Sustainable Industry X: Kohti suomalaista teollisuusvisiota ja -agendaa 2030. VTT Technical Research 
Centre of Finland. VTT Technology No. 389 https://doi.org/10.32040/2242-122X.2021.T389  

Paasi, J., Nieminen, H., Salminen, K., Apilo, T., Heilala, J., & Virkkunen, R. (2022). Sustainable Industry X: 
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