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Three drivers underpin the shift towards circular

Customer-centricity
Delivers customer outcomes
Right
delivery

Right
purpose

Circular
Technology
Enables new
solutions

Right
efficiency

Sustainability
Improves resource
utilisation

Source: Accenture, Appendix 2 for more details
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The programme was initiated to drive a shift from linear to
circular business models in the manufacturing industry
From Linear…

Take

Make

…to Circular

Waste

Focusing on the change to customer-centricity and digitally enabled business models
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Circular economy is about turning inefficiencies in linear
value chains into business value
Inefficiencies of linear value chains
Product design

Sourcing

Manufacturing

Logistics

Marketing & sales

Product use

End of life disposal

1. UNSUSTAINABLE
MATERIALS

2. UNDERUTILISED
CAPACITIES

3. PREMATURE PRODUCT
LIVES

4. WASTED END-OF-LIFE
VALUE

Material and energy that cannot be
continually regenerated

Underutilised or unused products and
assets

Products are not used to
fullest possible working life

Valuable components, materials and
energy is not recovered at disposal

– for example, direct and indirect
material is not renewable or bio-based

– for example, products are not
operating full hours or full
functionality is not useful

– for example due to new models and
features or lack of repair and
maintenance

– for example, not recycled or
recovered at end of life

5. UNEXPLOITED CUSTOMER ENGAGEMENTS
Sales organisation focus on selling functionality of product rather than the customer problem
– for example, missing opportunities to engage customers throughout the product life-cycle to offer additional services and add-on sales
Source: Accenture, Appendix 2 for more details
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Five business models reduce the inefficiencies and create
value for companies
Reform use of resources

Optimise capacity use

CIRCULAR SUPPLY CHAIN

SHARING PLATFORM
Manufacturing

Use of renewable energy, bio-based or potentially
completely recyclable materials

Logistics

Increased usage rates through collaborative models for
usage, access, or ownership
Marketing
& sales

Sourcing

Circular value
chain
Recover value in waste

Recovery of usable resources or energy
from waste or by-products

PRODUCT AS A SERVICE
Product
use

RECOVERY & RECYCLING
Reverse
logistics

End of life
disposal

Offer outcome oriented solutions

Offering of products for use with retention of product
ownership which incentivises increase in resource
productivity along the whole life cycle
Extend life cycles

PRODUCT LIFE EXTENSION
Extension of the life cycle through repair, maintenance,
upgrading, resale and remanufacturing

Source: Accenture, Appendix 2 for more details
Did you know?
On the Circular Economy site, there is an exercise package called Business model development toolkit, where you can analyse the relevance of each circular business model for your company.
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Business model specific sub-models modify different steps
of the value chain to make it circular
As a Service models are mostly concerned with the operation phase, but span across the value chain

Illustrative circular value chain

Additional circular business
models

Performance
as a Service

Circular supply chain
•
Recycled direct materials
•
Sustainable indirect materials

Product as
a Service
Build to
last

Product design

Circular
supplies

Sourcing

Sharing platform
•
Virtual sharing platform
•
Physical sharing platform

Share

Manufacturing

Logistics

Marketing
& sales

Product use

Repair &
Maintain
Upgrade

Return

End of life
disposal

Recovery & Recycling
•
Recover
•
Downcycle

Product life extension
•
Restore
•
Repurpose
•
Refresh
LEGEND
Linear value chain

Resell

Circular Economy Value Chain
Circular Supply Chain

Remanufacture

Product Life Extension
Sharing platform
Product as a service

Recycle/upcycle

Recovery & Recycling

Most circular opportunities are in the product use phase, bringing companies closer to their customers.
Source: Accenture, Appendix 2 for more details
Did you know?
In Chapter 6, there is an industry-specific circular value chain illustration for Machinery & Equipment, Marine, Energy and Transportation industries.
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Compelling examples from Finnish manufacturing companies
and their competitors exist
Machinery & Equipment

Marine

Energy

Transportation

CIRCULAR
SUPPLY CHAIN
SHARING
PLATFORM
PRODUCT LIFE
EXTENSION
RECOVERY &
RECYCLING
PRODUCT AS A
SERVICE
Source: Company websites
Did you know?
In Chapter 6, there is a detailed description of all industry-specific leading circular economy examples mentioned above.

77

As an outcome of the programme, a Circular Economy
Playbook and tools will be launched in September

PLAYBOOK
CHAPTERS

The playbook consists of 6 chapters with circular economy concepts, best practices and tools to guide your business to identify and define your circular
economy opportunity and develop a plan to realize circular advantage
1. Why circular
economy?

3. Which capabilities
are required?

4. Which technologies
can support?

5. How to design the
transformation
journey?

6. Industry deep
dives

Business model
development toolkit

Capability maturity
assessment

Technology maturity
assessment

Roadmap
development

Business model
canvas

EXAMPLE
TOOLS1

Value case
tool

2. What opportunities
exist?

1

Additional tools available in the playbook
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Overall, the programme engaged a large group of players in
the Finnish manufacturing ecosystem
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The programme has guided companies to assess circular
opportunities and identify pilot projects
Kick-off:

Workshop 1:

Workshop 2:

Workshop 3:

”WHY”

”WHAT”

”HOW”

”NEXT STEPS”

Understand drivers &
opportunity

Assess & shortlist your
opportunities

Evaluate required technologies
& capabilities

Plan your journey
Clarified
strategy

CIRCULAR
INNOVATIONS

Readiness for
pilot
project

Expected outcome:
Clarified strategy and defined company specific pilot project
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SIGNIFICANT VALUE CAN BE CREATED
Revenue
impact

Margin
impact

N/A

++

+

++

+++

++

N/A

+

+++

++

Step change
in growth…

…at
attractive
margins

Reduce cost of direct material (price reduction)

CIRCULAR SUPPLY
CHAIN

Reduce complexity through modular design
Reduced energy usage
Increase sales margins

SHARING
PLATFORM

PRODUCT LIFE
EXTENSION

Charge transaction fees
Sell add-on services
Increase service sales (maintenance & repair)
Increase sales of spare parts
Sell second hand products/materials

RECOVERY &
RECYCLING
PRODUCT AS A SERVICE

Source: Accenture

Reduce material costs (volumes)

Reduce disposal costs
New revenue: growth in share of wallet, entry into new segments
Increased sales margins

TOTAL
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Companies have developed circular ideas specific for their
company, mainly focusing on Product Life Extension
Circular ideas identified during workshops
Circular
Supply Chain

Build machines using modular design incl.
product passports/tracking, to enable
product-life-cycle services and product takebacks

6

Sharing
Platform

Seasonal rentals of multi-purpose machines
in municipal areas as utilization rate varies
significantly over the year. Use partnership
network to facilitate sharing

3

Product as a
Service

Kitchen-as-a-Service: offer rental services
and maintenance of outdoor kitchen for
catering and events

6

Product Life
Extension

Recovery &
Recycling

Example ideas

9

Manage repair and maintenance service of
waste shredders by outsourcing service staff
to achieve cost advantage through building
experience and predictive maintenance
N/A

0
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Beneq: New Modular Product Designs
Company description
Beneq® is the Home of ALD. Its Atomic Layer Deposition solutions improve the performance
and durability of electronics and optics. They are the invisible advantage in leading
semiconductor, IoT, 5G and automotive applications.
Beneq was founded in 2005. The Beneq factory in Espoo, Finland, is where atomic layer
deposition was applied in industrial production for the first time in 1984. Today, it is the largest
ALD-dedicated production facility in the world.
In 2017, the turnover of Beneq corporation was 21.3 million euros, of which 97% came from
outside of Finland. In the end of August 2018, Beneq employed 146 people.

The circular opportunity
The traditional project-based approach in the ALD equipment business has resulted in
customized products that are not ideal for upgrading, maintenance and support. They are
sometimes complex and slow to produce, too.
To tackle the issues, Beneq Thin Film Solutions set out to create a new modular product
architecture that supports easier upgrades and recycling. The new product designs have been
from the start planned so that they are will be easy to manufacture, repair and upgrade.

Benefits
The target of the new product designs is to save space and materials and to make the equipment
easier and faster to manufacture. The advanced product architecture will also allow new
business models, such as take-back programs and pre-owned equipment offering. It will also
serve as a basis for new lifecycle services and maintenance programs.

Applied business model
Circular
Supply Chain

Sharing
Platform

Product Life
Extension

Recovery &
Recycling

Product as a
Service

✓
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Piiroinen: Meeting room as a service
Company description
Piiroinen is a Finnish family-owned company that operates in four different business areas.
Besides designing, manufacturing, selling and marketing its own collection of furniture for use in
public spaces, the company also manufactures high-quality metal components, undertakes metal
plating and offers form pressing and upholstery services for the furniture industry.

Piiroinen’s factory and headquarters are located in South-West of Finland, in Salo. The company
has partners and clients around the world and one third of its turnover comes from exports.

The circular opportunity
High costs make investments in high-quality meeting room furniture challenging especially for
small companies. Furthermore, due to high costs, meeting furniture is typically upgraded with
very long time intervals, not following changes in needs.
To tackle these challenges, Piiroinen is exploring the opportunity to offer complete meeting
rooms as a service, with high-end design furniture and other equipment tailored to customer
needs. To deliver the solution, Piiroinen has partnered with three other companies, and is
piloting the solution with a hotel chain.

Benefits
The meeting room as a service solution allows Piiroinen’s customers to avoid large investments
without compromising the quality of their meeting environment. At the same time, the solution
facilitates upgrading and reusing furniture, extending the lifecycle of products. Overall, the
solution brings Piiroinen closer to its customers, and enables the company to deliver on circular
economy principles.

Applied business model
Circular
Supply Chain

Sharing
Platform

Product Life
Extension

Recovery &
Recycling

Product as a
Service

✓
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Sisu Axles: Predictive axle maintenance
Company description
Sisu Axles is an independent axle manufacturer for heavy duty truck, military, container
handling and industrial applications. The company specializes in heavy duty rigid planetary
reduction axles and independent suspension systems.
Sisu Axles serves its international customers from its assembly plant located in the southern
part of Finland, the town of Hämeenlinna. The majority of its products end-up being exported
to various locations around the globe. The company’s axles can be found on virtually every
continent, from the United States to Australia and Russia to Antarctica.

The circular opportunity
The products of Sisu Axles are often used in applications where the operators are selling
availability or a certain output per operating hours. In this type of operations it is crucial to be
able to minimize vehicle downtime and especially eliminate unexpected maintenance needs.
To help its customers in their continuous effort to increase productivity and availability, Sisu
Axles is now exploring opportunities of predictive maintenance.

Benefits
Typically, customers of Sisu Axles are doing preventive maintenance based on a predefined
maintenance regime. With predictive maintenance, operators can call vehicles into service only
on a need to service basis, reducing unnecessary maintenance and allowing the vehicle to
continue in operations. Furthermore, the operators can get early warning messages of
commencing component problems, preventing potential catastrophic failures. As a result,
vehicles have higher availability, and they can be kept longer in use.

Applied business model
Circular
Supply Chain

Sharing
Platform

Product Life
Extension

Recovery &
Recycling

Product as a
Service

✓
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SUPREME AIR POWER
100% Oil-less High Speed Turbo
Compressors
Air as a Service €/m3

3 KEY AREAS OF DEVELOPMENT TO MOVE FROM
LINEAR TO CIRCULAR ECONOMY
A

Customer value
delivery
Design/
R&D

B

Resource handling

Sourcing &
procurement

Recycling

Strategy &
Leadership

Take-back

C

(Re)manufacturing

(Re)sales

Aftersales

Organisation and
collaboration

#kasvuakiertotaloudesta @SitraFund @TechFinland @AccentureFI
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Not all capabilities have to be build internally, ecosystem
partners can support
Design solutions
to deliver
customer
outcomes

• Providers of digital technologies
• Companies supporting on digital product
life cycle management
• Designers for customer centric and
digital design

2

Design products
for circularity

• Companies and universities with knowhow on e.g. circular materials
• Designers assisting circular design

3

Source recycled
or recyclable
materials

• Raw material suppliers that already have
circular economy initiatives
• Recycling companies
• Renewable energy companies

4

Produce,
remanufacture
and recycle
products

• Providers of innovative production or
remanufacturing technologies (e.g.
robotics, 3D printing, artificial
intelligence)

5

Sell outcomes
and life-cycle
service

• Partners that can assist in identifying
customers (e.g. via Business Finland’s
search)
• Providers of sales intelligence and
customer platforms

1

6

Take back
products at endof-life

• Logistic companies to jointly develop
return scheme or draw on existing
services
• Companies with specialised return
logistics offering

7

Deploy
technology and
data for
delivering
outcomes

• Technology providers for e.g. IoT
solutions
• Data-analytics companies and tools that
help both gather and analyse data

8

Orchestrate
ecosystem of
partners

• Knowledge and experience sharing
networks and platforms
• Public programs on circular economy

9

Transform
mindset and
steering

• Companies promoting transparency and
reporting
• Networks offering guidance and good
practices on transformation

Resource handling
Customer value delivery
Organisation and collaboration
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New technologies are also needed to enable the circular
business models
Most interesting technologies enabling circular business models
SME input from workshops

Technology

Circular opportunities

Internet of Things &
Industrial Internet

Enables exchange of data generated in sensors
and triggering of action, and therefore supports
e.g. condition-based monitoring

Big data

Enables descriptive and predictive analytics, and
can be used e.g. for delivering predictive
maintenance services

Radio-frequency
identification (RFID)

Enables product identification throughout the
lifecycle and thus facilitates e.g product takeback

Energy harvesting

Enables capturing energy that would otherwise
be lost, such as heat, light, sound, vibration or
movement

Identified challenges
How to collect,
analyse and
leverage data?
How to ensure
data security
and quality?

How to avoid
risks related to
technology?

Technologies enabling more efficient data collection and usage are seen as most interesting, yet challenging
20
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The transformation journey has two key elements:
I) Envision and plan and II) Deliver and adapt

Envision and Plan
Develop a vision of how your
company will exploit the circular
economy opportunities and plan
the required changes

CE Transformation

Deliver and adapt
Implement changes to transform
offering, modify processes,
develop ecosystem and become a
circular business. Evaluate
results and adapt plan as
required
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During the transformation journey, companies typically face
several barriers – upfront consideration makes journey easier
Internal
Organisational &
Cultural

External
Ecosystemrelated

Financial

€

Barriers related to required changes
in value, mindset and
behaviour of organisations to
enable cross- functional
collaboration and customercentricity

Barriers related to required
partnerships to leverage the full
circular potential of value chains
and to shape the framework
conditions

Barriers related to the different
funding requirements, risk and
return structures of circular
business models that lead to
challenges in securing funding
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Sufficient resources are seen as the key barrier in
transforming from linear to circular business models
Foreseen implementation barriers and assessment of their likelihood
(n=15)

Sufficient resources

7%

Internal resistance to change
Financing the transition

67%

20%

7%

7%

Very unlikely

Unlikely

7%

Customer adoption

7%

Likely

7%

33%

27%

40%

13%

20%

20%

40%

14%

13%

33%

20%

Leadership commitment

Neither unlikely or likely

47%

33%

Regulations

Establishing partnerships

13%

33%

Uncertain business case

26%

13%

27%

29%

13%

43%

27%

14%

40%

14%

13%

7%

6%

Very likely
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Ecosystem partners can help in bridging internal
capability gaps

€

6. Identify partners to develop ecosystem

Development of Ecosystem over time

Company

Partners

External ecosystem partners
Customers

Suppliers & delivery partners

Technology providers

• Current or potential new customers
• Reveal insights on needs and iteratively
improve solution

• Goods and services providers for internal
use and collaborative solution delivery
(waste/ material management, logistics,
insurance, payment solutions, …)
• Grant access to circular material, are
partners for joint generation of circular
material or partners for service delivery

• Providers of technologies and software
enabling digital solutions or internal
processes
• Engage in solution and production
process design and supply required
technology

CE Thought-leaders

Financiers

Public and societal actors

• Universities, networks and peers with
extensive CE knowhow
• Serve as source of inspiration, sounding
board and (peer-) learning forum

• Public institutions, banks, investment
funds, supply chain partners
• Give access to funding required for
offering the CE business model

• Governments, associations and other
representatives
• Influence public perception and opinion
and influence or set framework
conditions

Did you know?
On the Circular Economy site, there is a tool called Ecosystem partner identification, which helps you in identifying ecosystem partners to support with your circular business idea.
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Going forward, the ambition is to engage 500 more
companies to start their circular transformation
ENGAGE 500 NEW COMPANIES
•
# of engaged companies

TECHNOLOGY INDUSTRIES FINLAND

•
•

FINNISH QUALITY ASSOCIATION
•

FOLLOW-UP 50 PILOT and ANCHOR
COMPANIES

• Workshops
• One on One Follow ups
• Business Finland services, incl.
Sampo programme
• Ecosystem meetings

•

Partnership & FutuRE Back Summit

BUSINESS FINLAND
•

•

Training programs, consultancy and
info sessions

GROWTH COLLECTIVE FINLAND
•

•

Partnership & Growth road show

Circular Finland Program

GLOBAL PROJECTS AND PARTNERSHIPS
•

NORDIC INNOVATION

•

IVA (Sweden), RINA (Italy), WCEF
Time
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Kiertotalouden kehitys- ja investointituki
haettavissa (TEM)
- Hallitus varasi 4 miljoonaa euroa kiertotalouden ratkaisujen edistämiseen vuosiksi
2018-2019. Tämän vuoden rahoitushaku on nyt auki ja rahoitus on jatkuvasti
haettavissa TEM:stä:
- https://tem.fi/artikkeli/-/asset_publisher/kiertotalouden-kehittamis-jainvestointiavustus-jalleen-haettavana-vauhdittaa-kiertotalouden-ratkaisuja
- Rahoitus on suunnattu erityisesti kiertotalouden ratkaisujen saamiseksi kaupallisiksi ja
siihen tarvittavaan kehitystyöhön ja ensimmäisiin investointeihin.
Lisätiedot ja vastuuhenkilö:
Tuula Savola
Erityisasiantuntija
Biotalous, cleantech ja kiertotalous
Innovaatiot ja yritysrahoitus
Työ- ja elinkeinoministeriö
PL 32, 00023 Valtioneuvosto
Aleksanterinkatu 4-10, Helsinki
+358 50 4705147

sitra.fi | seuraavaerä.fi
@sitrafund

