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This playbook is tailored to companies in the Finnish manufacturing industry, giving 

detailed examples for the following four sub -sectors:

(1) Machinery & Equipment, (2) Marine, (3) Energy and (4) Transportation

It specifically addresses companies that want to

ÅBetter meet customer expectations and deliver customer outcomes

ÅEnable outcome-oriented solutions and new levels of efficiency through technology and digitalisation

Å Improve resource utilisation and mitigate risk from regulatory, investor and societal pressures

The playbook calls for action by

ÅDescribing the rationale for why circular economy is relevant (Chapter 1)

Å Identifying circular business models with highest value potential per sub -sector (Chapters 2 & 6)

ÅOutlining required organisational and operational changes (Chapters 3 & 4)

ÅProviding a blueprint of a transformation journey for companies to achieve circular advantage (Chapter 5) 
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A set of tools complement the playbook, and help you get 
started with your circular journey

Tool Description Relevant chapter(s)

Business model development toolkit
Set of exercises for identifying inefficiencies and customer pain points, assessing relevance 
of circular business models, and prioritising them.

Chapters 1, 2, 6

Business model canvas Template for crystallising your circular business model. Chapters 2-6

Value case tool Tool for calculating high -level business case for circular business models. Chapter 2

Technology maturity assessment

Tool for assessing your companyôs maturity in circular capabilities.

Chapter 4

Culture gap analysis Tool for analysing how circular your company culture is. Chapter 5

Funding requirement analysis Tool for reflecting on funding requirements and required activities to secure funding for 
your circular idea.

Chapter 5

Roadmap development Tool to support you in planning your circular transformation journey. Chapter 5

Capability maturity assessment Chapter 3

Tool for assessing your companyôs maturity in technologies enabling circular economy.

Ecosystem partner identification Tool for identifying ecosystem partners to support your circular business idea. Chapter 5

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary

http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Business-model-development-toolkit_v1-0.pdf
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Business-model-canvas_v1-0.pdf
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Value-case-tool_v1-0.xlsx
http://playbook.kwdwp.fi/wp-content/uploads/2018/09/CE2018_Technology-maturity-assessment_v1-0.xlsx
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Culture-gap-analysis_v1-0.pdf
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Funding-requirement-analysis_v1-0.pdf
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Roadmap-development_v1-0.pdf
http://playbook.kwdwp.fi/wp-content/uploads/2018/09/CE2018_Capability-maturity-assessment_v1-0.xlsx
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Ecosystem-partner-identification_v1-0.pdf
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Executive summary

¶ The way we currently design, produce and use products is leaving a lot of value on the table, which is why we need to rethinkthe linear 
manufacturing industry

¶ The aim of circular economy is to maximise the time products, components and materials are kept in use ïit is an endless cycle that captures 
untapped value potentials of the traditional take -make-dispose value chain 

¶ Successful transition towards circular economy is critical to innovation and continued growth, and time is now right to drive the pace of 
adoption in the Finnish manufacturing industry

¶ Circular economy principles have been around for centuries, but it is not until recently that circular business models have gained increased 
traction as they are being powered by rapid technology development and increased focus on delivering customer outcomes

¶ Leading companies are focusing on customer outcomes and redefining their value chains to enable efficient delivery

¶ Circular business models can be applied across the entire value chain ïhowever, the biggest value potential is typically achieved during the 
product usage phase, requiring increased forward integration of manufacturing companies

¶ Successful transformation into circular business requires a considerable shift in capabilities, mindset and collaboration as manufacturing 
companies will have to adapt their products and solution design, and continuously engage with their customers and ecosystem partners 

¶ Business intelligence derived from IoT, sensors and analytics to improve life-time productivity can increase value by enabling high life -time 
revenues and increased profit margins on installed base

¶ Companies within the Finnish manufacturing industry are strongly committed to circular economy and recognises its connection to growth 
and profitability, and the supporting ecosystem is also starting to mature

¶ Circular economy cannot be achieved by one company alone, and collaboration between traditional and new actors in the ecosystem will be 
required to close the loops efficiently

¶ We invite you to use this playbook to find your role in the circular ecosystem

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary



6

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary

ñFinnish technology companies have already taken big steps, when it comes to energy and 
material efficiency. However, circular business models are still a largely unexploited opportunity. 
I am glad that we now have concrete examples and tools to help Finnish SMEs forward in their 
transformation journey ò

Laura Juvonen, Executive Director, Growth and Renewal, Technology Industries of Finland

ñCircular economy is far from common knowledge in the manufacturing sector. Especially, companies struggle to 
take the last leap towards óas a serviceô-models, as it requires a huge shift in business logic, mindset and culture. With 
digital solutions, and this playbook and tools, companies are receiving the missing link, a measurable business case, 
that turns inefficiencies in current linear value chains and new circular opportunities into business value. ò

Jyri Arponen, Senior Lead, Business Development, Circular Economy, Sitra

ñDeep-down, circular economy is all about customer-centricity - creating customer-centric solutions using 
new technologies in a sustainable way. This requires a new mindset, new capabilities and new kinds of 
partnerships. This playbook provides practical guidance for companies willing to achieve the circular 
advantage.ò

Pekka Vanne, Managing Director, Accenture Strategy

Quotes from the authors
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ñAn eye-opening experience, with not only on path 
to follow, but several interesting avenues to pursue 
circular economy possibilities and opportunities. 
Circular economy is not only a case of recycling 
things, this is an opportunity to re -invent your 
business ïan opportunity to re -think your 
business model.ò

Jouni Teppo, Managing Director, Sisu Axles

ñIt is great to see a systematic and thought 
provoking set of concrete tools and a process to 
assist companies moving towards circular 
economy. The sooner the corporate strategy and 
activities are steered towards circular economy, 
more competitive advantage and sustainable 
growth can be gained. This will attract financiers 
and in the long run it will become a requirement 
for their participation.ò

Jussi Hattula, Director, TESI

ñNokia realises that it is ideally placed to enable the 
move towards a zero-emission digital future. In our own 
operations we are continually driving efficiencies in our 
supply chain, improving on already high levels of 
product takeback, reuse and recycling offering and 
supporting sharing business models by providing leading 
edge connectivity. Collaborating using this capability and 
ambition to build toolkits and improve understanding of 
the importance and opportunities of circularity will build 
sustainable momentum needed in closing the loop.ò

Pia Tanskanen, Head of Environment, Nokia

ñThe circular economy playbook gave us a great 
framework for assessing where the best circular 
economy opportunities for our company would 
be. It also helped us to define the most attractive 
ideas and guided us think about the business 
cases behind them. The first projects that lead us 
to the right direction have already been startedò

Matias Impivaara, Vice President Business 
Growth and Development, Beneq

Quotes from selected companies
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The playbook and supporting tools will provide you with in -
depth understanding on how to achieve circular advantage

+ Supporting tools, including for example value case tool, business model canvas, capability gap assessment tool, etc

C
o

n
te

n
t

1. Why circular 
economy?

2. What opportunities 
exist?

3. Which capabilities 
are required?

4. Which technologies 
can support?

5. How to design the 
transformation 

journey?

Burning platform for 
circular economy 

Å Inefficiencies of the 
linear value chain

Å Drivers of circular 
economy

Å Leading examples

Circular opportunities for 
manufacturing industry

Å Current state analysis
Å Circular business 

models
Å Value benefits

9 circular capabilities 

Å Detailed description

Å Required know-how

Å Recommended 
approach 

Å Leading practices

19 technologies enabling 
circular business models

Å Detailed descriptions

Å Circular relevance

Å Assessment 
parameters

Å Risk assessment

Circular transformation 
journey and roadmap

Å Envision and plan

Å Deliver and adapt

Å Barriers incl. culture, 
ecosystem 
collaboration, finance

The playbook consists of 6 chapters and supporting tools for identifying company specific circular opportunities

6. Industry deep 
dives

Current state analysis and 
circular opportunities for

Å Machinery & 
Equipment

Å Marine
Å Energy
Å Transportation

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Why is Circular Economy 
relevant?

ÅCircular economy is relevant as it offers companies the opportunity to turn 
inefficiencies in linear value chains into business value

ÅThese inefficiencies look beyond production waste, focusing on 
underutilised capacities, premature product lives, unsustainable materials, 
wasted end-of-life value and unexploited customer engagements

ÅThree drivers underpin the shift towards circular: the trend of increased 
customer-centricity, sustainability and enabling technologies

ÅGlobal and Finnish early movers have already started to successfully 
address inefficiencies through circular principles

This chapter will help you to:

ÅUnderstand why circular economy 
offers an advantage compared to the 
linear value chain in terms of 
addressing inefficiencies and untapped 
value potential

ÅLearn why now is a good time to shift 
from linear to circular business

CHAPTER SUMMARY
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Circular economy is about turning inefficiencies in linear 
value chains into business value

Source: Accenture, Appendix 2 for more details

5. UNEXPLOITED CUSTOMER ENGAGEMENTS

Sales organisation focus on selling functionality of product rather than the customer problem 

ïfor example, missing opportunities to engage customers throughout the product life -cycle to offer additional services and add -on sales

1. UNSUSTAINABLE 
MATERIALS

Material and energy that cannot be 
continually regenerated 

ïfor example, direct and indirect 
materials are not renewable or bio -based

2. UNDERUTILISED 
CAPACITIES

Underutilised or unused products and 
assets 

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

3. PREMATURE PRODUCT 
LIVES

Products are not used to 
fullest possible working life 

ïfor example due to new models and 
features or lack of repair and 

maintenance

4. WASTED END -OF-LIFE 
VALUE

Valuable components, materials and 
energy are not recovered at disposal 

ïfor example, not recycled or 
recovered at end of life

Inefficiencies of linear value chains

Sourcing Manufacturing Logistics Marketing & sales End of life disposalProduct useProduct design

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Three drivers underpin the shift towards circular

Circular

Technology
Enables new 

solutions

Customer -centricity
Delivers customer outcomes

Sustainability
Improves resource

utilisation

Right 
purpose

Right 
efficiency

Right
delivery

Source: Accenture, Appendix 2 for more details

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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From selling productsé 

Better customer values can be delivered through offering 
outcomes instead of selling products

Source: 1: Company website

Profit is generated by selling as many products as 
possible, fuelling inefficiencies along the value chain

Profit is generated by delivering solutions that fit 
specific customer needs, minimising inefficiencies 
and increasing consumer experience

Example: From Rolls Royce selling engineséé to Rolls Royce selling ñPower by the hourò to 
customers for a fixed charge per hour of operation, per 
ship. Rolls Royce offers planned maintenance and 
monitoring services for the equipment aboard from on -
shore with the help of sensors1

é to offering outcomes

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Development of resource demand1

Our overuse of natural resources drives regulators, investors 
and companies towards sustainability

Sources: 1: Accenture, Appendix 2 for more details, 2: CNN, 3: CDP 

New consumption 
pattern needed 

Gap in supply is driving changing 
market conditions

Regulatory pressure is increasing

Investments are shifting towards 
responsible businesses

Businesses raise supplier requirements

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Technologies are developing at a rapid pace and enable 
companies to deliver on circular economy objectives

Sources: 1: Accenture, Appendix 2 for more details, 2: IEEE Engineering360; 3: Bank of America, Merrill Lynch; 4: Internation al Data Corporation (IDC) 

Maturing Scale -upImprovingEmerging

Bio-Energy

Nano-technology

Digital Twin

Artificial intelligence

Energy harvesting

Blockchain

Robotics

Conversational Systems

Bio-based material

New materials

Machine Learning

Big Data

Augmented Reality/ Virtual 
Reality

Machine Vision

Internet of Things & Industrial 
Internet

Radio-frequency 
identification (RFID)

3D Printing

UV/ IR/ NIR/ NMR 
Spectroscopy

T
e

c
h

n
o

lo
g
ie

s

Constantly advancing digital infrastructure (e.g. Edge / Fog Computing, Cloud, Scalable APIé)

BiologicalPhysicalLegend: Type of technology Digital

ÅGlobal spend on 3D printing 
(infrastructure and service) is 
estimated to grow about 20% 
annually until 2021 from $12bn in 
2018 to 20bn4

Å3D printing e.g. decreases costs 
for rare spare parts, enabling 
repair of products

ÅBy 2020, cost of IoT sensors will have 
decreased by 70% from 20043 

ÅSensors enable circular economy by 
e.g. recording real-time data from 
operations for predictive maintenance

ÅPrice for robot arms dropped 
from 2014 to 2017 about 25% 
and will further decrease by 22% 
until 2025 2

ÅRobot arms enable automation 
of routine processes such as 
sorting

Level of technology development1

Secondary data

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Early movers from manufacturing industry have already 
started addressing inefficiencies using circular principles

Source: Company websites

Michelin offers tire as a service (pay per mile) and sensor-based data analytics for predictive maintenance

Philips has several contracts signed for providing light as a service on a pay-per-lux basis or monthly subscription

Caterpillar acquired Yardclub, a platform facilitating equipment sharing 

GM recycles 84% of its worldwide manufacturing waste and has 111 landfill -free facilities 

Maersk introduced a Cradle-to-Cradle Passport for vessels, a database listing the material composition of the main 
parts of the ship, enabling better recycling of materials and parts 

Bosch operates remanufacturing chains for high-quality components to ensure a high fraction stays in its loops

The Schneider Electric Circuit Breaker Retrofit -program modernises and updates electrical distribution centres

Konecranes provides a Lifecycle Care-program that includes consultation services, modernisation & maintenance

Volvo uses one third recycled materials in new trucks and designs them for recycling so that 90% can be recycled

Wärtsilä applies a modular engine design to enable increased commonality and backward compatibility of parts

PREMATURE 
PRODUCT LIVES

WASTED END -OF-
LIFE VALUE

UNDERUTILISED
CAPACITIES

UNSUSTAINABLE 
MATERIALS

UNEXPLOITED 
CUSTOMER 
ENGAGEMENTS

Illustrative examples from manufacturing companiesInefficiency

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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CFOs of Finnish manufacturing companies fear competition 
from digital disruptors that take over customer relationships

Source: 1: CTO survey results, Fall 2017

Disruptor gets access to customer data Disruptor extends accessto digital and physical 
(e.g. location) data, becoming the interface for 
digital services for a certain product whose 
producer did see the opportunity and answered 
the need for digital innovations quick enough

Disruptor getting into position to control all data 
and thus enabled to define customer experience, 
making the product in the field a commodity

of CFOs from Finnish manufacturing companies named customer data managed by other 
companies as the biggest risk from disruptive companies or technologies19% 

é developing into a key digital 
platform for users é

é with potential to commoditise 
products in the future

Disruptors may start with one 
service é

2000 -2010 : Google evolved from providing 
search engine to browser to smart phone 
operating system

2010 - ? : Google offers all sorts of 
applications incl. navigation and engages in 
development of self-driving car technology 
through Waymo collaboration

Vision: Alphabet establishes biggest fleet of 
autonomous vehicles, wins race to safest 
technology and generates momentum to urge 
OEMs to use its platform and establishes 
monopoly 

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Finnish technology adaptors are already successfully using 
the three drivers to generate value and fight disruptors

1 Start-up company in early stage-development

Tamturbo provides óCompressed 
air -as-a-Serviceô to industrial 
companies

eRent 1 offers a platform to track, 
manage, rent and rent out 
equipment

Wärtsilä subsidiary Eniram offers 
full visibility of onboard operations 
of a vessel with an analytics solution

Compressor has high-efficiency 
electric motor

Customers avoid high initial 
investment and hassles with 
maintenance

Compressors are reinstalled at new 
clients at the end of contract

Service combines digital tracking 
methods, internet of things and 
cloud services

Customers get easily accessible, 
mobile application

Platform maximises usage rate of 
equipment

Advanced algorithms decompose 
and model data

Mobile app was jointly developed 
with customers

Fuel savings are derived from 
optimisation and breakdown is 
reduced

6. Deep dives1. Why 2. What 3. Capabilities 4. Technologies 5. HowExecutive Summary
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Å

What concrete opportunities 
exist?

ÅTo address inefficiencies in the linear value chain and circulate products 
and materials, manufacturing companies should explore the five circular 
business models and their sub-models

Circular Supply Chain

Sharing Platform

Product Life Extension

Recovery & Recycling

Product as a Service 

ÅCurrently, the adoption of circular business models of SMEôs inthe 
Finnish manufacturing industry is limited

ÅCompelling circular business model examples from leading Finnish and 
global manufacturing companies demonstrates a strong case for circularity

ÅUnderstanding current inefficiencies of the linear model is a helpful 
starting point to identify most promising circular business models

This chapter will help you to:

ÅAssess your companyôs current state 
through evaluation of inefficiencies in 
your value chain

ÅUnderstand and identify circular 
business models that can help your 
company address inefficiencies and 
achieve a competitive advantage

CHAPTER SUMMARY

Supporting tools:

ÅBusiness model development toolkit
ÅValue case tool

http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Business-model-development-toolkit_v1-0.pdf
http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Value-case-tool_v1-0.xlsx
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Manufacturing is the backbone of the Finnish economy, 
accounting for 80% of all exports

Source: Finnish Customs

Finnish exports by industries, 2017

Manufacturing, 80%

Other, 20%
16%

9%

11%

26%

19%

14%
1%

2%
1%

1%
The four sub -sectors 
in scope account for 
36% of Finlandôs 
manufacturing 

exports

The manufacturing 
industry accounts 
for 80% of Finlandôs 

yearly exports

In scope Out of scope

Other manufacturing , 1%

Manufacture of machinery and equipment , 16% Manufacture of textiles, clothes leather and leather products, 1%

Electric and electronics industry , 11%

Manufacture of transport equipment , 9%

Manufacture of food products, beverages and tobacco, 2%

Chemical industry , 19%

Forest industry , 26%

Manufacture of metal and metal products , 14%

Manufacture of other non -metallic mineral products , 1%

6. Deep dives1. Why 2. What ïIndustry analysis 3. Capabilities 4. Technologies 5. HowExec. Summary
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Export value of EUR 3 billion 
with strong expertise in special 
vehicle manufacturing.

Over 900 companies with a 
turnover of EUR 8 billion, of 
which approximately EUR 1 
billion from shipbuilding.

Largest sector of the Finnish 
manufacturing industry, 
accounting for 13% of Finlandôs 
exports and employing 15% of 
the workforce.

The playbook takes a deep dive into four important 
ecosystems within the Finnish manufacturing industry

TransportationMachinery & Equipment

Manufacture of machinery and 
equipment, including e.g. 
engines and turbines, pumps, 
compressors and valves, 
agriculture, forestry, mining and 
metallurgy machinery, and 
lifting and handling machinery.

Manufacture of ship parts and 
marine equipment, such as hull, 
propulsion and power engines, 
other systems and solutions and 
interior equipment. 

Energy

Manufacture of electrical 
equipment, such as batteries, 
accumulators, wiring and wiring 
devices, electric lighting 
equipment, transformers and 
electricity control apparatus.

Manufacture of motor vehicles, 
trailers and semi-trailers, and 
their parts and equipment.

Marine

Sources: Statistics Finland, Finnish Customs, Finnish Marine Industries

Employs over 15 000 people in 
Finland.

A detailed overview of the current state and leading circular economy examples of each industry can be found in Chapter 6.

6. Deep dives1. Why 2. What ïIndustry analysis 3. Capabilities 4. Technologies 5. HowExec. Summary
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Substantial inefficiencies occur in all parts of the 
manufacturing value chain 1

1 Analysis based on survey responses of 30 Finnish manufacturing SMEs, desktop research and interviews with industry experts. More detailed information on the survey in Appendix 1. 

Inefficiency Inefficiency level Description of quantitative results Comments on the current state

Direct materials
For 55% of companies the spend on recyclable/renewable materials is 50% or 
more of direct material spend, while 20% spend less than 5% on renewables.

Most input materials are recyclable and durable (e.g. steel) and the use of recycled 
material is fairly common.

Indirect materials
55% of companies spend less than 20% of their indirect material spend on 
recyclable/renewable materials, and only 11% spend more than 80%.

Only some companies use sustainable indirect materials in production, such as 
renewable energy or recycled packaging materials.

Availability
58% of companies report that their products are idle for over 20% of the time, of 
which half say products not used for 50% or more of the available time.

The full available time of products is often not utilised, e.g. due to seasonal downtime. 
Also, all companies do not operate on a 24/7 basis.

Operational fit
70% of companies fully customise their products to meet customer needs and 
requirements, while the rest meet customer expectations with a standard solution.

Products are designed to fit customer needs and requirements, e.g. in terms of 
operational efficiency. 

Lifetime
50% of companies report that their products last for over 20 years, while another 
43% report that their product lifecycle is 11-20 years long.

Most products are built for long lifecycles with high durability. 

Functionality
For 65% of companies the share of revenues coming from products that are 
designed for a long life is 80%.

Products are designed to be long-lasting ïhowever, design for enhanced reparability, 
modularity and upgradeability is limited. 

Waste in production
38% of companies recycle over 80% of their production waste. However, 38% of 
companies say they recycle less than 10%.

Most production waste is recycled, and many companies report that in general their 
level of production waste is very low. Still, there are companies with limited efforts. 

Take-back
For 87% of companies the share of products taken back from customers in 
dedicated return schemes at end-of-life is less than 5%.

Few companies have dedicated take-back schemes as disposing products at their end-
of life is often seen as the customerôs responsibility.

Recycling
40% of companies recycle over 80% of products at end-of-life. Nevertheless, 28% 
say that they recycle less than 5% of products. 

Product recycling rates are high for most companies. However, some companies do 
not recycle their product at all.

After -sales
For 68% of companies the share of revenues from add-on sales is less than 10%, 
while for industry leaders it can be up to 60% depending on their strategy.

The full potential of after -sales services is not exploited.

Add-on sales
86% of companies state that their share of revenues from add-on sales is less than 
10%.

For most companies add-on sales efforts are currently limited.

Medium

High

Medium

Very low

Low

Very low

Medium

Very high

Low

High

Very high

1

2

3

4

5

Did you know?

On the Circular Economy site, there is an exercise package called Business model development toolkit , where you can make the same analysis for your company.

Wasted end -of -life value

Unexploited customer engagements

Unsustainable materials1 Underutilised capacity2 Premature product lives3 4

5

Sourcing Manufacturing Logistics Marketing & sales End of life disposalProduct useProduct design

6. Deep dives1. Why 2. What ïIndustry analysis 3. Capabilities 4. Technologies 5. HowExec. Summary
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Five business models reduce the inefficiencies and create 
value for companies

Source: Accenture, Appendix 2 for more details

Reform use of resources

CIRCULAR SUPPLY CHAIN

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

Logistics

Marketing
& sales

End of life
disposal

Reverse
logistics

Sourcing

Manufacturing

Product 
use

Circular value 
chain

Optimise capacity use

SHARING PLATFORM

Increased usage rates through collaborative models for 
usage, access, or ownership

Extend life cycles

PRODUCT LIFE EXTENSION

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

PRODUCT AS A SERVICE

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

Recover value in waste

RECOVERY & RECYCLING

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

Offer outcome oriented solutions

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.

6. Deep dives1. Why 2. What ïCE business models 3. Capabilities 4. Technologies 5. HowExec. Summary
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http://www.kasvuakiertotaloudesta.fi/wp-content/uploads/2018/09/CE2018_Business-model-development-toolkit_v1-0.pdf
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Business model specific sub -models modify different steps 
of the value chain to make it circular

Source: Accenture, Appendix 2 for more details

Recycle/upcycle

Circular 
supplies

Build to 
last

Return

Repair & 
Maintain

Resell 

Remanufacture 

Product design Sourcing M anufacturing Logistics Product use
End of life 
disposal

Share

Product as 
a Service

Performance 
as a Service

As a service models are mostly concerned with the product use phase, but address inefficiencies across the value chain

Marketing 
& sales

Upgrade LEGEND
Linear value chain

Circular Economy Value Chain

Circular Supply Chain

Product Life Extension

Sharing platform

Product as a service

Recovery & Recycling

Additional circular  business 
models

Circular supply chain
Å Recycled direct materials
Å Sustainable indirect materials

Sharing platform
Å Virtual sharing platform
Å Physical sharing platform

Recovery & Recycling
Å Recover
Å Downcycle

Product life extension
Å Restore
Å Repurpose
Å Refresh

Most circular opportunities are in the product use phase, bringing companies closer to their customers.

Did you know?

In Chapter 6 , there is an industry-specific circular value chain illustration for Machinery & Equipment, Marine, Energy and Transportation industries. 

6. Deep dives1. Why 2. What ïCE business models 3. Capabilities 4. Technologies 5. HowExec. Summary
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Illustrative circular value chain
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Companies can explore the sub -models individually or as 
powerful combinations

Source: Accenture, Appendix 2 for more details

Circular 
Supply Chain

Sharing 
Platform

Build to last

Circular supplies

Share

Design products that are durable and easy to repair (e.g. modular).

Use recyclable materials in production, e.g. renewable and bio-based materials, chemicals & energy to increase recovery 
rates.

Develop solutions that enable increased use of capacity.

Business model DescriptionSub-model

Product as a 
service

Product as a 
service 

Performance as a 
service

Offer customers to use a product against a subscription fee or usage based charges instead of owning it.

Offer customers to buy a pre-defined service and quality level and commit to guaranteeing a specific result.

Product Life -
extension

Recovery & 
Recycling

Repair & Maintain 

Upgrade

Resell

Remanufacture

Recycle / upcycle 

Return

Deliver repair and maintenance services to extend the life of existing products in the market.

Improve product performance by upgrading existing components with newer ones.

Resell products that have reached their useful life to second and third hand markets.

Take back and perform industry-like restoration or improvement of original functionality of products and remarket 
them with lower price.

Collect and recover materials of end-of-life products and reuse them in own production. 

Return wasted parts and materials to the source (e.g. waste and by-products from own production).

Did you know?

On the Circular Economy site, there is an exercise package called Business model development toolkit , which helps you to identify the most relevant sub-models for your company.

Example synergy: 
Modular product design enables enhanced 
reparability and upgradeability
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Current adoption level of circular business models within 
the Finnish manufacturing industry is limited 1

1 Analysis based on survey responses of 30 Finnish manufacturing SMEs, desktop research and interviews with industry experts. More detailed information on the survey in Appendix 1. 

Circular 
Supply Chain

Sharing 
Platform

Build to last

Circular supplies

Share

Products are designed for long lifecycles ïhowever, use of modular design principles is 
not very common yet.

Input materials are mostly recyclable (e.g. steel), while use of sustainable indirect 
materials, such as renewable energy, varies a lot.

Sharing platforms are seen as challenging to implement for some products, e.g. those 
with fixed installation.

Business model Adoption level CommentSub-model

Not applied at all Widely applied

Not applied at all Widely applied

Not applied at all Widely applied

Product as a 
service

Product as a 
service 

Performance as a 
service

Only a few companies have adopted the model, while many are currently exploring it.

Many companies are currently exploring the model, and some have never heard of it.Not applied at all Widely applied

Not applied at all Widely applied

Product Life -
extension

Recovery & 
Recycling

Repair & Maintain 

Upgrade

Resell

Remanufacture

Recycle / upcycle 

Return

Most companies provide at least some repair and maintenance services. However, some 
report that they are not leveraging their full potential.

Many companies are already applying the model, and most others are exploring how to 
apply it.

Companies are not seeing reselling as a relevant opportunity for products that have 
very long lifecycles.

Remanufacturing is not seen as relevant for products with very long lifecycles.

Companies find it challenging to ensure recycling of products, e.g. because products 
might be scattered around the world and companies do not have information on their 
final location. Furthermore, recycling is often seen as customersô responsibility.

Most companies recycle some of their manufacturing waste.

Not applied at all Widely applied

Not applied at all Widely applied

Not applied at all Widely applied

Not applied at all Widely applied

Not applied at all Widely applied

Not applied at all Widely applied

Did you know?

On the Circular Economy site, there is an exercise package called Business model development toolkit , where you can make the same analysis for your company.
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Still, compelling examples from Finnish manufacturing 
companies and their competitors exist

Source: Company websites

CIRCULAR 
SUPPLY CHAIN

SHARING 
PLATFORM

PRODUCT LIFE 
EXTENSION

PRODUCT AS A 
SERVICE

RECOVERY & 
RECYCLING

Machinery & Equipment Marine Energy Transportation

Did you know?

In Chapter 6 , there is a detailed description of all industry -specific leading circular economy examples mentioned above. 
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Relevant circular business models depend on the type of 
inefficiencies that need to be addressed

CIRCULAR SUPPLIES
SHARING 

PLATFORM
C PRODUCT AS A SERVICE C PRODUCT LIFE EXTENSION RECOVERY & RECYCLING C
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Inefficiencies

Business 
Models

Did you know?

On the Circular Economy site, there is an exercise package called Business model development toolkit , which helps you to assess inefficiencies in your value chain and identify relevant business models.

Medium

High

Medium

Very low

Low

Very low

Medium

Very high

Low

High

Very high

Level*

Example:
To address underutilised capacity, Share, 
Product as a Service, Performance as a 
Service, Repair & Maintain and Upgrade are 
relevant circular business models.

*Analysis based on survey responses of 30 Finnish manufacturing SMEs. 
More detailed information on the survey replies in Appendix 1. 
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