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• Shortage of workforce and overall 
disruption of industrial work

• Transformation towards digital and 
circular business

• Individual customization and 
frequently changing volumes

• New requirements for sustainable, 
energy efficient and high-quality 
manufacturing

• Lack of transparency and 
resiliency of the supply chain to 
cope with unexpected events

We need to manage the 

complexity caused by…

Industry is transforming towards 

digital, climate-neutral, and 

human-centric



Shift to cognitive and 
sustainable industry 
ecosystems

to increase cognitive manufacturing, 
autonomy & self-configuration, and AI in 
decision making

Optimise supply chains and maintenance

to support agile, distributed and customizable production and 
profitable maintenance business

Enhance production 
work with new 
technologies

to enable efficient, safe & flexible 
production automation based on 
sensor intelligence, hybrid 
manufacturing technologies, and 
human-machine collaboration

PRODUCT 
DESIGN & 

PRODUCTION
PLANNING

2.

3.

1.

PRODUCTION

USAGE & 
MAINTENANCE

MATERIALS SUPPLY

CIRCULARITY

DELIVERY

The future networked industry needs to…



We are moving towards autonomous
manufacturing
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There is a clear technological 
evolution path towards 
autonomous factories. Beyond that, 
each company will need to 
maximize value in their networks, 
eliminate environmental impact 
and adapt to the future of work.

• Partly automated
• Connected via 

enterprise 
architecture

• Optimized 
phases

• AI in decision 
making

• Digital Twin
• Cyber-physical 

systems
• Intelligent 

processes

• AI in process 
chain

• Robotics, HMI 
throughout 
production

• Predictive 
maintenance

• Intelligent 
production chain

• Self-healing 
processes

• Self-healing 
machines and 
components

• Value chain 
optimization

Integrated Factory
Learning 
Factory

Intelligent 
Factory

Autonomous 
Factory *

Technological evolution path towards autonomous factories

* Factory assets and operations will have learning and 
adaptive capabilities that require minimal or no 
human interaction, empowering processes to perform 
higher-level optimization tasks (Industry week, 2020). 

There is increasing autonomy in:
• Technology
• Supply chain
• People
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When building a 
supply chain for new 
technology concept 
we need to look at 
the whole picture 
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6. Autonomous 
Production 

Autonomous production 
combined with remote 
operations can provide 

efficient, standard quality 
and adaptability needed in 

manufacturing.

3. System Optimization & 
Intelligent Operations

Process modelling and 
optimization happens on the 

system platform level, enabling 
customizable and optimized 
operations between different 
parts of the production site(s) 

and supply network.

5. Autonomous Supply 
Chain and Logistics

Autonomous supply chain 
and logistics will support 

resilience, agile, materials 
circularity and distributed 
supplies’ transportation. 

4. Asset Management 
& Maintenance 

Operations

Asset management and 
maintenance operations will 
evolve from predictive and 
prescriptive maintenance 

towards self-conscious and 
self-healing machines.

2. Product Lifecycle 
Design in Autonomous 

Manufacturing 

Autonomous factories 
require that products are 

designed in collaboration to 
support circularity and 

standardized autonomous 
operations and production.

1. Value Networks in 
Autonomous 

Manufacturing

Shared data brings full 
awareness about the demand 
and supply between the entire 

value network. As a result, 
organizations will become more 

collaborative and operations 
more autonomous and 

sustainable.

Future manufacturing

Theme areas



Autonomous supply chain and logistics will 
support resilience, agile, distributed supplies 
transportation.
The supply chain and logistics autonomous optimization 
respond to required volumes, inventory, available 
transportation methods and costs.

Novel and emerging technology with better data processing 
and connectivity capabilities will enable the extensive use of 
autonomous vehicles and operations in logistics.

In the internal logistics, the materials are automatically 
unloaded, handled, storage and collected for production with 
the fleet of mobile robots according to the pre-defined 
material handling process, considering reuse of materials and 
waste management.
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Everything is connected

Autonomous supply chain and logistics

Vision 2035
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 Commercialization of serialized nuclear product manufacturing is 
new for us but there is a strong basis behind

 Utilizing existing Finnish competences
• Safe and efficient use of nuclear energy
• Competent and cooperative manufacturing industry
• Digitalization in all levels

Creating supply network for new concept

Risk 
management

Safety 
culture

Regulations Sustainability
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 Covid-19 brought a shift from efficiency to resilience in the supply chain, in 
the sense of resilience rather than cost cutting in the network. A functioning 
risk management includes an increase in safety stocks. Although these tie 
up cash flow/capital, many actors in the supply chain want to play it safe. It 
is important to monitor which buffer stocks have actually been increased 
and for which item numbers.

 An adjustment also includes business continuity plans that define which 
customers are to be supplied with priority in the event of an emergency, 
which back-up suppliers are available at short notice, which alternative 
transport routes are available and which communication measures are to 
be initiated directly in the event of an incident.

 Some of the most important consequences of these changes are the 
increased automation of processes in the supply chain, warehouse 
expansions, reshoring, closer cooperation with (logistics) partners and 
increasing digitalisation to maintain rapid and targeted communication.

Risk management in the supply chain
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Example of supply chain safety culture assurance
functions from Fennovoima
 Establishment and communication of shared values and 

expectations for the supply chain

 Facilitating and promoting nuclear safety culture improvement in 
the supply chain

 Coordinating safety culture related activities and collaborating with 
other parties

 Monitoring the manifestations of nuclear safety culture in the 
supply chain

 Review and reflection of company’s safety culture program to drive 
continuous improvement in the supply chain. 

Supply chain safety and safety culture

Shortened from source: Safety Culture Assurance in the Supply Chain of a NPP Construction Project, 
Probabilistic Safety Assessment and Management PSAM 14

Ultimately, a systematic 
approach to safety culture 
in the supply chain aims to 
ensure that all activities in 
the supply chain are carried 
out according to 
requirements, quality and 
safety targets are met, and 
that nuclear safety during 
all lifecycle phases of the 
nuclear power plant is 
maintained. 
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 STUK Director General Petteri Tiippana is 
emphasizing the need for STUK to 
prepare for SMRs by revising the laws 
and regulations

Regulations

Helsingin Sanomat 29.1.2022

Existing standards for supply chain actors in nuclear energy sector, such as SFS-ISO 
19443:2018:
• Quality management systems. Specific requirements for the application of ISO 9001:2015 by

organizations in the supply chain of the nuclear energy sector supplying products and services
important to nuclear safety (ITNS) 

• Laadunhallintajärjestelmät. Erikoisvaatimukset ISO 9001:2015:n soveltamiseen 
ydinenergiateollisuutta palvelevissa toimitusketjuissa toimiville organisaatioille 
ydinenergiaturvallisuuden kannalta tärkeiden tuotteiden ja palveluidentoimittamisessa



 Automated, optimised, and more 
efficient processes across the supply 
chain.

 Better preparedness to meet different 
production needs with adaptive systems.

 Prompt and contextual decision-
making based on transparent and real-
time data.

 Decreased environmental footprint 
with operational efficiency and optimised 
logistical resources.

 Less material loss and reduced 
waste outputs with fast feedback loops 
in value networks.

 Extension of useful life of assets and 
spare parts with decreased 
environmental impact.

 Higher personnel wellbeing by taking 
care of their physical and cognitive loads.

 Safer work environment with machines 
performing dangerous and harmful task.

 Empowered individuals focusing on 
creating impact working with more 
advanced, systemic and strategic tasks.

Three pillars of sustainability needed

ECONOMIC SOCIAL ENVIRONMENTAL
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REALISING THE VISION

How to identify and take the 
right actions towards creating 

supply chain for SMR 
manufacturing in Finland?
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Steps towards the goal

Shared targets

Companies in the supply network 
will need to understand and take 
concrete actions to imagine the 
future manufacturing‘s State-of-
the-Art, to be able to move towards 
it smoothly. They will need to co-
create clear and shared visions, 
targets, KPI’s and roadmaps. 

Data transparency and 
security

Companies are reluctant to share 
their proprietary data with others. 
There is a need for standard 
ground rules and platforms for 
data collection and utilization in 
digital space to build data security 
confidence, and to preserve 
ownership and privacy. Data 
traceability is a must. 
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“Re-think” of product 
design and technology in 
manufacturing

To become resilient, sustainable 
and increase competitiveness, 
companies will need to re-
designing the manufacturing 
processes for serial production of 
nuclear products with intelligent 
processes allowing economical 
feasibility, and according to the 
safety requirements.
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Steps towards the goal

Re-designed processes 

New concepts requires 
collaboration and co-operation
from all actors in the network, also 
SMEs, to re-design systems and the 
entire manufacturing process with 
trusted technologies, standards, 
and principles, and to allow 
continuous data chain. 

Increased intelligence

To enable condition monitoring and 
prioritising actions at a project, fleet, 
asset and component level, we 
need more reliable and intelligent 
data and systems that portray a 
wide array of real-time 
information from machine and 
production operations. This allows 
real-time quality and requirement 
verification. 
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