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FROM A WASTE ECONOMY TO A CIRCULAR ECONOMY

Welcome to learn about 
the circular economy!

IRCULAR ECONOMY doesn’t only mean recy-
cling. Circular economy is a systematic change 
required by our current waste economy as we 

must be able to produce economic well-being with fewer 
resources than before. The linear Take, Make and Dispose 
culture has come to the end of the road. Circular economy 
helps us combat climate change and respond to the scarci-
ty of natural resources and other raw material risks. Circular 
economy is all about economics: according to calculations 
by the OECD, a circular economy could create a benefit of 
EUR 1.8 trillion (that is, a million million) for Europe by the 
year 2030. Finland wants to be a leader of the circular econ-
omy. If that were to become reality, it would mean tens of 
thousands of new jobs in the near future.

C

Economy and youth TAT is a na-

tional influencer that helps young 

people to develop their economic 

and working life skills. We can 

see that the circular economy is 

part of these skills, and all young 

people should understand the ba-

sics of circular economy. Because 

new kinds of cooperation between 

different actors is fundamental to 

circular economy, it is not enough 

for the subject to be understood 

thoroughly by a few “circular 

economy experts”.
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You can follow the circular economy 

theme on social media using the hashtag 

#circulareconomy and by following ac-

tive debaters, such as the Ellen MacArthur 

Foundation (Twitter: @circulareconomy), 

the Finnish Innovation Fund Sitra (Twitter: 

@sitrafund) and the creator of this material, 

Päivi Kosunen (Twitter: @pyjama79).

The Business Courses are on both 

Twitter and Facebook with the user 

name @bisneskurssit.

THIS MATERIAL has been produced because of the in-
creased demand for suitable circular economy materials 
for upper secondary education. In addition to the mate-
rial produced now, the circular economy and its business 
models are discussed on the The Global market course 
of TAT’s Business Courses. The materials are different from 
one another with the exception of one page, so they can 
both be used in education. In addition to circular econo-
my, The Global market course discusses megatrends and 
responsible business, among other things.

The perspective of circular economy has been intro-
duced to other TAT learning materials using examples. For 
upper secondary education, circular economy is seen on 
the previously mentioned The global market course and 
also on the other Business Courses (Sales, marketing 
and commercialisation, Communications and negotia-
tion skills and Economy, money and entrepreneurship) as 
well as the Opopassi (only in Finnish).

We regularly organise free-of-charge trainings on the cir-
cular economy and other themes that our materials dis-
cuss (only in Finnish). You are very welcome to attend 
these trainings. You can find the times, locations and reg-
istration here.

YOU HAVE RECEIVED a material package in which 
one PDF file contains all of the material as one part 
(the file you are currently reading). We want to make 
your practical teaching easier, which is why we have 
also divided the learning material into shorter sec-
tions in separate PDF files. 

The circular economy theme has been introduced as part 
of TAT’s operations and materials in cooperation with the 
Finnish Innovation Fund Sitra. Sitra is a future fund that 
funds and carries out different pilots related to circular 
economy and teaching it, among other things. In addi-
tion, Sitra has created a road map to a circular economy 
for Finland together with tens of other actors. You can 
also find more information about teaching circular econ-
omy from Sitra’s website.

This material was created by TAT’s 

Circular Economy Specialist, Master 

of Science Päivi Kosunen. Kosunen’s 

background is in environmental science, 

and her work is especially focused on 

combining environmental issues with the 

economy. She has introduced the theme 

of circular economy to both TAT’s digital 

learning materials for upper secondary 

education, such as the Business Courses 

and the Opopassi, and to Yrityskylä 

learning modules for basic education. 

Please send all feedback, both negative 

and positive, regarding this material di-

rectly to her: paivi.kosunen@tat.fi. Thank 

you in advance! As the creators of the 

learning materials, we always value all 

kinds of feedback.arvokasta.

Hels ink i ,  14 May 2019

“I wish everyone inspiring educational moments with circular economy!”

https://bisneskurssit.fi/kurssit/tutustu-kursseihin/
https://bisneskurssit.fi/kurssit/tutustu-kursseihin/
https://www.opopassi.com/
https://bisneskurssit.fi/opettajalle/opettajankoulutukset/
https://www.sitra.fi/en/projects/circular-economy-teaching-levels-education/
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IN THIS LEARNING MATERIAL, you will learn 
how to discern systematic waste and the linear 
waste economy we live in and understand why 
it is essential that we move on to a resource-
wise circular economy. This material discusses 
the current state of the linear economy and 
recycling and reflects how some megatrends, 
such as climate change, scarcity of natural re-
sources and new technologies, are leading so-
ciety towards a circular economy.

This material discusses the circular economy 
in depth and helps to understand it in practice 
by getting to know some business models of 
circular economy and companies that have al-

Learning objectives

ready moved to the circular economy.
This material package also reflects the sig-

nificance of personal choices in combating cli-
mate change. We finish off by looking towards 
our own personal future and reflecting how 
the circular economy is connected to different 
industries and occupations.

We have divided the learning objectives of the 
circular economy into three sections: knowl-
edge, skills and attitude. We encourage to use 
these objectives always when teaching about 
circular economy, if possible. The objective is 
that after going though this material, the stu-
dent will understand the following issues:

Knowledge

Scarcity of resources (The Challenge): 

The student understands that there is only a limited amount of resources on Earth, and 

until now, our economy has been based on the overconsumption of these resources and on 

fossil fuels. The resources of the Earth will continue dwindling at an accelerating pace 

unless we learn how to make use of them in a sustainable fashion.

The definition of circular economy (The Solution): 

The student understands that moving towards a circular economy is a step towards 

sustainably making use of the Earth’s limited resources. They learn the comprehensive 

definition of the concept of circular economy. Circular economy refers to consumption 

being largely based on the use, sharing and renting of services and designing products 

with long lifespans that can be reused and recycled so that all materials and the value 

they contain are preserved as much as possible. In addition, renewable raw materials 

and energy is preferred.

Business opportunities (In Practice):

The student understands that there are significant new and sustainable business models 

and opportunities related to circular economy. This includes, for instance, turning prod-

ucts into services, extending the life cycle of products by developing maintenance and 

repair services, sharing products and developing and recycling renewable materials.
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Skills
L3 Looking after yourself and everyday skills: consumer skills

As a consumer, the students learns how to make sustainable choices that reduce the over-

use of the Earth’s limited resources. This includes the preparedness to use maintenance 

and repair services as well as different digital sharing platforms. The student learns to 

assess sustainability critically and identifies genuinely sustainable options as a consumer.

L6 Working life skills and entrepreneurship: acting in a changing and 

global environment, entrepreneurial ways of working, entrepreneurship

The students learns how to identify new sustainable business opportunities from a global 

operating environment in a constant state of flux and to develop new creative solutions in 

the spirit of circular economy together with others, for instance by making use of digital-

ity and external experts. In addition, they will learn how to process the uncertainty and 

complexity related to the future. 

L7 Participating, influencing and building a sustainable future: environ-

mental protection and building a sustainable future

The student learns to see herself/himself as part of a community building a sustainable 

society.

Attitude and values
Everyone can have an influence

The student sees herself/himself as one of the future’s active and responsible actors 

who can influence our shared future with their own actions. The student doesn’t 

want to compromise other people’s chances of well-being now or in the future with 

their own consumption.

Circular economy is part of modern business operations

The student acquires the perspective of circular economy as a natural part of review-

ing business operations when assessing its risks and opportunities.

Economic well-being doesn’t require the overuse of resources

The student acquires the idea of economic growth being possible sustainably by us-

ing the models and opportunities of circular economy, and economic growth can be 

separated from the overuse of resources.

S o u r c e s   |   Data:  The F innish Innovat ion Fund S i t ra   Ski l ls :  Nat ional  Core Curr iculum 2016,  Nat ional  Core Curr iculum for  Upper Secondary Schools  2015   
   Att i tudes:  UN Agenda2030,  Nat ional  Core Curr iculum 2016
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WHEN THINKING about how environmentally 
friendly a passenger car is, everyone knows that 
a traditional car with an internal combustion en-
gine runs on fossil fuel and that the use of fos-
sil fuels expedites climate change. However, we 
rarely think about the systematic waste of a pas-
senger car. 

On average, 1.3 people travel in a passenger car, 
which means that there are at least three empty 
seats and often also an empty boot. They are un-
used resources. Even if only one person always 
travelled in the car, it still weighs more than a 
thousand kilos – containing different metals and 

plastics, all of which are originally derived from 
nature.

We claim that the most important job of a car 
is getting us around. But despite that, an average 
car stands still more than 90 per cent of the time! 
If a car’s purpose is to help people and goods 
from one place to another, it is of no value stand-
ing still in a parking lot. An immobile car can even 
be considered to be harmful because capital has 
been tied up in it for no reason and it takes up 
valuable urban space.

You can continue along this path of thought. How 
much do we need the infrastructure created for 

ASSIGNMENT Greetings from Mother Earth

Watch a video called Nature is speaking from YouTube.

ASSIGNMENT Research question

The learning objectives of circular economy are presented in the Learning objectives 
chapter. Respond to the research question below now and save your answer. You will 
respond to the same question again at the end of the learning module. Then you can com-
pare your answers and reflect on what you have learnt during the module.

Research question: How can we contain climate change and the scarcity of natural resources?

Get to know the topic and set a goal

1

Resources are underused in a waste economy

1

2

2

1

https://www.youtube.com/watch?v=WmVLcj-XKnM&feature=youtu.be


8

FROM A WASTE ECONOMY TO A CIRCULAR ECONOMY

cars, such as parking lots or roads, only because 
our cars stand in one place most of the time, they 
are too large and we move these metal cages 
around nearly empty? All of this is systematic 
waste: we are not using natural resources in an 
optimal manner. This means we are wasteful!
Systematic waste, as described in the example, 

is everywhere. According to studies, a typical 
power drill is used for eight minutes during its life 
cycle, and a typical European office is empty half 
of working hours. We throw away edible food, 
and our wardrobes are bursting at the seams 
with clothes we rarely wear. This means we live 
in a waste economy.

ASSIGNMENT A list of your underused items

Observe your everyday life and the people around you. What objects, items, things, 
spaces or other resources are underused? In what way? Try to come up with as many 
examples as possible and create a list of them.

ASSIGNMENT Mind map of waste economy

Select either food or housing according to your interest. Write or draw it in the centre of a 
large sheet of paper. Think of the entire chain from primary production and manufacturing 
to logistics, use and waste management and reflect where resources are wasted. How does this 
embody the waste economy? One way of approaching the question is asking if the resources 
(materials, energy, space, time, working hours) are used in an optimal manner or if the thing 
could have been done better or more efficiently. Write your observations on the mind map.

ASSIGNMENT More efficient use of resources

Select one underused item and think how you could decrease the waste related to 
it in your everyday life. What would decreasing the waste mean?

Select the same or some other underused item. What kinds of business opportuni-
ties could be created around it?

a)

b)

”In the waste economy assignments, the point is to reflect on how 

we could use the same resources to create more well-being.”

2

5

4

3
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OUR SOCIETY AND ECONOMY is based on the 
linear flow of material: we take a natural resource, 
we make a product or good out of it, we use and 
we dispose of it. This is called the Take, Make and 
Dispose culture.

In some areas, we have already moved to a re-
cycling economy: used goods exchange owners 
through online market places and different kinds 
of flea markets. However, in waste management, 
we have even taken steps backwards in the recent 
years. The reality is that Finland is among the weak-
est recyclers of Northern Europe in EU statistics, no 
matter what people like to think. According to Sta-
tistics Finland, only 41 per cent of municipal waste, 
i.e. the waste of households and services, was re-
cycled as material in 2017. In addition, the amount 

of waste increased slightly from the previous year 
even though the primary goal is to reduce the 
amount of waste.

A circular economy is different from a recycling 
economy. Recycling is an action taken towards 
the end of a product’s life cycle where the most 
appropriate way of making use of the waste is 
discussed. Circular economy, on the other hand, is 
primarily a matter of the design phase: the aim of cir-
cular economy is to act so that waste would not oc-
cur and especially not to create any waste for which 
recycling hasn’t been planned or that cannot be re-
used at all for materials. Despite this, we will still need 
recycling for a long time because we have pro-
duced massive quantities of products without taking 
into account the principles of circular economy.

Linear economy, recycling 
economy or circular economy?

3

ASSIGNMENT Facts about waste recycling

Get to know the waste statistics of 2017 and the attached table.

How much municipal waste was created in Finland in 2017?

How large a share was recovered as material?

How much waste was created per capita?

How large a share of the waste was sorted where it was created, or separately collected?

What is usually done to waste in Finland?

a) 

b) 

c) 

d) 

e)

LINEAR ECONOMY

RECYCLING ECONOMY 

CIRCULAR ECONOMY

6

http://www.stat.fi/til/jate/2017/13/jate_2017_13_2019-01-09_tie_001_en.html
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ASSIGNMENT How to reduce the amount of waste?

In the previous assignment, you studied the amount of waste and in its reco-
very in the whole of Finland. How do you act?

Draw a pie chart in which you assess what you and your family do with your 
waste. How large a share is burnt, how large a share ends up in material recovery? 
Don’t forget rare but large waste, such as furniture. 

EU has set a goal that a minimum of 55% of waste will be recycled in 2025. How 
can we reach the goal? Interview three people of different ages. How have they 
tried to decrease the amount of waste they create? Do they recycle? What could 
make them recycle more?

a) 

b) 

ASSIGNMENT Food with old mobile phones

Examine the advertisements. How are the adverts related to circular economy?a) 

b) 

Mobile Recycling Day Mobile For A Meal

Why don’t consumers recycle their mobile phones? Discuss in a group and list all 
reasons you come up with.

In the group, come up with a campaign that encourages consumers to recycle their 
old mobile phones. In your campaign, present a solution to one of the reasons you 
wrote down previously. Keep in mind that you cannot pay large sums for a used 
phone to make the collection profitable. The campaign advert can be a video, an 
image, a sound clip or text, for instance.

Recycling mobile phones doesn’t work well in Finland, and it is even worse in some 
other countries. How could this issue have been solved 20 years ago when mobile 
phones became mainstream? What kind of a system would you have created?

c) 

d) 

3

8

7

http://www.mobilerecyclingday.org/
https://www.ozharvest.org/tag/phone-recycling/
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IN A CIRCULAR ECONOMY, the idea is to utilise all natural resources (raw materials and energy) as ef-
ficiently as possible. When a similar number of commodities can be produced with less resources, both 
the economy and environment benefit from circular economy. There’s also talk about being resource-wise.

Many risks are related to different raw materials and commodities that guide companies to think about the 
use of these materials in their production. Risks are also related to the availability and price of raw materials. 
The prices of many commodities have already soared in the 2000s, and swinging prices pose a huge risk 
for companies: it’s hard to anticipate costs if the price of your product’s main raw material can change by 
tens of percentage points in a year.

Risks related to the availability and price of raw materials

Sharp price increases in commodities since 2000 have erased 
all the real price declines of the 20th century. 

McKinsey Commodity Price Index (years 1999-2001 = 100), based on average of 4 commodity sub-indices: 
food, non-food agricultural items, metals, and energy. Source: Ellen MacArthur Foundation

WORLD WAR I

WORLD WAR II

GREAT DEPRESSION

OIL SHOCK

NEW TECHNOLOGY IS BORN every minute of every day. Our lifestyle relies more and more on batteries for 
which we need different raw materials, rare earth elements in particular. EU countries are very dependent on 
the import of raw materials. As a result, the EU has created a list of critical raw materials that are imported from 
elsewhere in the world and without which our society and economy would not run. All raw materials cannot 
be replaced with current expertise but because of the risks posed by certain raw materials, new alternative 
raw materials are sought and the recycling of materials in use is improved.

TURNING POINT 
IN PRICE TREND

4
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ASSIGNMENT Critical raw materials

Get to know the list of critical raw materials drafted by the EU and read a news article 
written by Geological Survey of Finland on the subject: EU listed critical minerals

Why do we need the listed raw materials?

Why are the listed raw materials critical?

From where are they mainly imported to the EU? 

What risks are related to the raw materials being imported from these countries?

a) 

b) 

c) 

d) 

ASSIGNMENT A mind map of lifestyle metals

In addition to the previous news, read the Metso blog post about the recycling of lifestyle metals.

Draw a mind map of what you have learnt about the so-called lifestyle metals and their use, risks 
and future. Compare the map with your partner.

4

10

9

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=LEGISSUM:24040103_1&from=FI
http://en.gtk.fi/_system/print.html?from=/_system/In_focus/news_0064.html
https://www.metso.com/blog-hub/recycle-to-reuse/blog-life-style-metals-and-recycling/
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ALREADY IN 2006, British economist Nicholas 
Stern wrote in his report that climate change will 
be the single largest market disruption in history, 
and preventing it will be much more beneficial 
to the world economy than adapting to it.

Climate change can be mitigated by decreas-
ing the use of fossil sources of energy and car-
bon dioxide fuels. The most significant every-
day climate actions are related to food, housing 
and transport. The purpose is to decrease the 
everyone’s carbon footprint – states, compa-
nies and citizens alike. Not all environmental ac-
tions are helpful in combating climate change 

but they have other environmental and financial 
benefits, such as cleaner and healthier air, wa-
ter or soil.

Even though circular economy responds to the 
scarcity of natural resources in particular, it also 
plays a part in mitigating climate change. Energy 
is needed for mining or growing, manufacturing, 
logistics, use and recycling of all raw materials, 
and a major part of the energy we use comes 
from fossil sources. For example, using recycled 
aluminium saves 95% of energy compared to us-
ing virgin materials. This is how a circular econo-
my also mitigates climate change.

11 ASSIGNMENT Recycling metals

Find out what metals households can recycle. Also find out where the metal recy-
cling point closest to your home is.

ASSIGNMENT Circular economy and climate change

Read Sitra’s news article that says that a circular economy is in-
evitable for reaching climate goals.

Which are the four mentioned raw materials that require a circular economy in particular 
to mitigate the climate issue?

Select one raw material from exercise A for your group and discuss what circular economy 
means for this raw material. First, share what you already know about the subject or think 
what the circular economy could be. Then find more information. Create a poster which 
you will show to the other groups. The circular economy of a raw material can include
 
 more efficient use (decreasing overall use)
 extending a product’s life cycle
 replacing the raw material with another raw material that is better for the climate 
 reuse and recycling of the raw material. 

a)

b)

Circular economy also mitigates 
climate change

5
5

12

https://www.sitra.fi/en/news/ground-breaking-analysis-finds-circular-economy-make-possible-keep-global-warming-2c/
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OUR ECONOMY AND SOCIETY are transforming 
at an accelerating pace. Digitalisation is every-
where, and robotisation is replacing jobs in one 
place and creating more jobs somewhere else. 
New technologies also present opportunities for 
circular economy. In a circular economy, identi-
fying and sorting materials is the most important 
thing. In order to sort our waste, we must know 
of which materials a product is made. Artificial 
intelligence can be taught to sort different ma-
terials. Technology can also help us to bring the 
material information with the product.

In a circular economy, it is important that one com-
modity is used by several users. This is possible in 
a sharing economy. But a sharing economy won’t 

work without geographic data, which is also a new 
technology. Another new technology, blockchain, 
enables peer-to-peer rental for residents in devel-
oping countries who do not have the opportunity 
of opening a traditional bank account.

In addition, social media can be thought of as a 
technology expediting a circular economy be-
cause together with sustainability requirements 
it changes how companies operate: consumers 
demand increasingly more sustainable and trans-
parent operations from companies. Thanks to so-
cial media, messages from the consumers reach 
companies more efficiently than before and, on 
the other, it’s easier to get caught for being irre-
sponsible or for greenwashing, for instance.

New technologies expedite the 
circular economy

ASSIGNMENT AI and other new technologies

Get two know a video and an article related to circular economy 
and new technologies.

How can artificial intelligence facilitate circular economy?

Where can we get precious metals in the future?

a) 

b) 

6
6

13

https://www.youtube.com/watch?v=f1xqkyxaXa8&feature=youtu.be
https://www.jyu.fi/en/news/archive/2018/03/tiedote-2018-03-25-07-47-46-847989
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Circular economy is profitable business

ASSIGNMENT How would you save the world?

Get to know the business models of circular economy by completing the test 
How would you save the world? (In Finnish, only)

As we move toward a circular economy, our ways of consuming and doing business will change. In a 
circular economy, the purpose is to keep the resources that have been taken into use and their value 
in the circle of the economy for as long as possible. Instead of owning, consumption is based on using 
and sharing services as well as renting and recycling. Services can also be offered virtually. New busi-
ness opportunities arise around all of these.

The circular economy has great business potential. According to Sitra’s evaluation, the annual value 
added to the Finnish economy could be up to three billion euros by the year 2030. This means that the 
circular economy can create new businesses, jobs and tax income in Finland. Finland is also aiming to 
become a pioneer of the circular economy, which means that exporting innovations is important.

Business models of circular economy:

1. Extending a product’s life cycle
New businesses arise around the fields of maintaining, updating, repairing and resell-
ing products. 

2. Offering services instead of products
Businesses can offer services instead of products. These may include carpets or light-
ing fixtures for rent in offices. Many people rent a tuxedo or an evening gown, but 
businesses can also offer a monthly membership of a clothing rental. By selecting a 
service instead of a product, the user doesn’t have to commit a lot of capital to prod-
ucts they rarely need, and they get to satisfy their desire for change. For the company, 
it’s essential to make the products as durable as possible and easy to maintain. In ad-
dition, the business offering the service can take the used product for further process-
ing. A business can also sell additional services, such as occupational well-being in 
addition to office furniture or style advice in addition to clothing. Services, such as 
aerobics classes, can also be offered virtually.

3. New and renewable materials and energy
Instead of fossil and other non-renewable natural resources, new renewable or recy-
clable materials are being developed. Biological materials are non-toxic and they can 
be returned to nature. After use, technical materials can be separated for reuse. 

7
7

14

https://yle.fi/aihe/kiertotaloustesti-miten-sina-pelastaisit-maapallon
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4. Sharing
We don’t have to, nor should we, own everything ourselves. Businesses and consumers 
can also co-own things and share them with each other. Digitality creates functional 
sharing platforms.

5. Product and service design
The scarcity of resources compels businesses to design their operations even more 
carefully than before, which creates new business. Sourcing raw materials, manufac-
turing products and getting them to customers, using products and removing them 
from use as well as the reuse of raw materials is designed and optimised in advance. 
Functional logistics is the be all and end all. Reverse logistics means transforming used 
products back to raw materials. This, too, should be planned in advance.

6. Recycling, nutrient cycle
Circular economy is a lot more than just recycling, but recycling is also important 
because of the massive amounts of waste. We are all familiar with recycled paper and 
glass. But also many raw materials we’re not so familiar with can be recycled and re-
used. For instance, the zinc and manganese from batteries can be reused as fertilizer in 
farming. As a result, the nutrient cycle of agriculture has great business potential.

ASSIGNMENT What to do with a broken thing?

What items or objects have you, your family or friends broken? What did 
you do with them?

Accidents happen, and even the most careful person can drop their 
phone. A protective cover and tempered glass can help prevent the great-
est damage. Think of the broken things in exercise A. How could the user 
of the item or its designer, manufacturer or seller have prevented the item 
from breaking?

How could broken things be utilised in some other way than those 
mentioned in exercise A?

a) 

b) 

c) 

ASSIGNMENT The light bulb conspiracy

Find out what the light bulb conspiracy and the related controversial subject, 
planned obsolescence, are.

7
7

16

15
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There are many reasons why products don’t last or they aren’t used for as long as they 
could be. Maybe they are made of materials that are of poor quality or they are other-
wise manufactured poorly. Perhaps the product hasn’t been designed to last or to be re-
paired. It may also be that the product development is so rapid that new features come 
to market continuously, which means consumers want to get the latest model. Also the 
design of the product may swiftly become unfashionable.

What pros and cons are there for the consumer if the product doesn’t last as long as it 
could? And what about for the company? Create four lists of the subject: pros and cons 
for the consumer and pros and cons for the company. First, list your own thoughts and 
then discuss the matter with others.

ASSIGNMENT The most interesting companies 

in the circular economy in Finland

On Sitra’s list The most interesting companies in the circular economy in Finland, 
get to know the companies that deal with extending a product’s life cycle. 

Select a company you think is interesting from the list. Find out what the company does, 
who its customers are and what its earning logic is. Could you be a customer of the com-
pany you chose? Be prepared to present the company to others.

ASSIGNMENT Product as a Service, or from owner to user

The Product as a Service is the least known of circular economy business models. 
Get to know the concept here, for example.

ASSIGNMENT Pros and cons of a product of low quality

What kinds of products or goods could be offered as a service? In groups, write lists. First, 
think of the examples you already know. 

Then get to know Sitra’s list of The most interesting companies in the circular economy 
in Finland (select “product as a service” as the business model). Now continue creating the list 
you started earlier. Think of other products or goods that could be offered as a service.

In pairs or small groups, select the idea you find most interesting and develop a company 
around it. Create a business plan that includes the name, earning logic and customers of your 
company. Why would customers choose your option? Also discuss how your operations 
would preserve natural resources. Be prepared to present your company to others.

a) 

b) 

c) 

7
7

19

18

17

https://www.sitra.fi/en/projects/interesting-companies-circular-economy-finland/#yritysesimerkit
https://www.sitra.fi/en/articles/new-business-models-play-key-role-enterprises-strategies/
https://www.sitra.fi/en/projects/interesting-companies-circular-economy-finland/#yritysesimerkit.
https://www.sitra.fi/en/projects/interesting-companies-circular-economy-finland/#yritysesimerkit.
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8

A byproduct is an industrial material that is left over from the manufacturing of the actual 
product. For the manufacturer, the byproduct may be waste. Because processing waste is 
subject to a charge, it may be profitable for the company to look for uses for the waste that 
would create financial benefits. Byproducts are created in the forestry and food industries, 
for instance. The fabric cuttings of clothing industry can also be considered a byproduct.

Find out what kinds of products are manufactured from byproducts already. What byprod-
ucts are not utilised efficiently? Why not?

20 ASSIGNMENT Byproducts create additional business

21 ASSIGNMENT Are you a threat or an opportunity?

Complete Sitra’s lifestyle test and see if you are a threat or an opportunity for 
the world. Leave the test result open for the next fact and further assignments.

In autumn 2018, The Intergovernmental Panel on Climate Change (IPCC) published a report 
according to which the world’s emissions are much greater than the objective level agreed 
upon in the Paris Agreement of 2015 regarding climate actions. We have to cut our emissions 
fast if we want to limit global warming to 1.5 degrees. According to the Finnish Ministry 
of the Environment, the consumption of households makes up approximately 70% of Finns’ 
carbon dioxide and other greenhouse gas emissions. The industry creates emissions but also 
manufactures commodities for us citizens that we buy and use.

The major part of an average Finn’s carbon footprint (approx. 10,000 kg CO2e/year) is 
mostly created by living, transport and food (see image). Living costs are created for the most 
part by heating, and the larger your apartment and the higher the temperature there during 
the heating season, the more emissions you create. The method of heating also has an effect, 
too. Transport emissions come in particular from driving a private passenger car and flying. 
When it comes to food, meat and dairy products have greater climate effects than vegetables 
and wheat, for instance. 

What can I do in my everyday life?

7
7

https://lifestyletest.sitra.fi/
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According to the Ministry of the Environment, even halving your carbon footprint by 2030 
wouldn’t be enough to reach the agreed level of cutting emissions. To reach the target levels, 
the carbon footprint of a Finn should be around 3,000 kg CO2e/year. That is a challenge you 
should optimistically try to reach. The greater the emissions, the greater the climate effects, 
which means that decreasing your carbon footprint in all possible ways helps.

ASSIGNMENT 100 ways to be smart and sustainable

Compare the result of your lifestyle test to the carbon footprint of 
an average Finn.

In connection with the test result, the website presents ways of 
decreasing your carbon footprint. Sitra calls them 100 ways to be 
smart and sustainable. Get to know these and discuss in groups 
which actions are especially significant for cutting down emissions 
and which are easy, or difficult, to carry out in your everyday life.

a) 

b) 

8

ASSIGNMENT Food produced in vain

Take photographs of all food waste you or your family accumulates in three days. Food 
waste means all of the food that was originally edible but that hasn’t been eaten for one 
reason or another. If you have access to a household scale, you can also weigh your food 
waste. This way, you get a better estimate of the food that is going to waste.

Source: Sitra

8

22

23
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9

What and what kind of food ends up being wasted? How much food is there?

Why did the food end up as waste? How could the food waste have been prevented?

Estimate the financial effect of your or your family’s food waste annually if these 
three days are an average.

Compare your own food waste (quality, reason for throwing food away, amount 
and value) to the Finnish average. You can use Luke as a source.

a) 

b) 

c) 

d) 

ASSIGNMENT Climate change can be overwhelming

Climate change is a phenomenon that has only been researched for a few 
years. Climate change is a great threat that most Finns take seriously nowa-
days. The problem may seem insurmountably large and cause climate anxi-
ety. In Finland, environmental scientist Panu Pihkala from the University of 
Helsinki has studied climate anxiety in particular. He has also written a book 
called “Päin helvettiä?” (“Going to Hell?”) on the subject.

Does it make you feel hopeless?

How does climate anxiety feel, sound and look like? If you are not familiar with the 
phenomenon, find out more information about it. Create a work of art related to cli-
mate anxiety in a group or alone. It can be a video, a poem or a play, if you so wish.

Discuss together what causes climate anxiety and how it can be alleviated.

a) 

b) 

”Combating climate change may feel 

hopeless. But we do know what must be 

done. What if humanity was facing a 

problem of similar magnitude and we 

didn’t know at all how to fight it?”

8

24

https://www.luke.fi/en/natural-resources/food-and-nutrition/food-waste-and-the-circular-economy-of-the-food-system/


21

FROM A WASTE ECONOMY TO A CIRCULAR ECONOMY

ASSIGNMENT The working life of the future 

requires circular economy

Circular economy is not only the work of circular economy experts.

Circular economy and future working life

Think of an industry or job you would like to do in the future. 
List at least a few options.

Browse Sitra’s list of The most interesting companies in the circular economy in Finland 
and think of the companies where you could work. You can also come up with other jobs 
related to the circular economy and the industries you listed.

Which skills will you need in these jobs? What skills do you already posses and which new 
skills will you have to learn?

a) 

b) 

c) 

ASSIGNMENT Wrapping up

What did you learn during the module? What was the most interesting thing? Will 
you do something differently in the future? Now, respond again to the research 
question you responded to in assignment 2.

Research question: How do climate change and the overconsumption of natural 

resources affect our society, and how and who can control them?

10

25

26
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For the 
teacher

The video is visually striking. The message is that nature doesn’t need humans.

1. ASSIGNMENT Greetings from Mother Earth

The purpose is to discuss what we already know about the subject. The students will respond to 
the research question again at the end of the module when it will be discovered if the student 
has achieved the learning objectives.

Resources are underused in a waste economy

We are so used to the current state of affairs that we don’t always even notice systematic waste. 
We cannot begin to think that things could be different. We waste time, money, energy, space, 
raw materials, components, ready products, byproducts and waste. They are all things of value.

2. ASSIGNMENT Research question

The students may end up discussing environmentally friendly business in general. They 
can be brought back to the subject by asking to which waste is the business connected. 
Simultaneously, the students should also discuss who might pay for it.

5. ASSIGNMENT More efficient use of resources

Correct answers
 
 a) 2,811,589 tonnes

 b) 41 %

 c) 510 kg

 d) 51 %

http://www.stat.fi/til/jate/2017/13/jate_2017_13_2019-01-09_tie_001_fi.html

6. ASSIGNMENT Facts about waste recycling

http://www.stat.fi/til/jate/2017/13/jate_2017_13_2019-01-09_tie_001_fi.html
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7. ASSIGNMENT How to reduce the amount of waste?

In this context, mixed waste also includes other and unsorted waste (which constitutes to approx. 
6%). The amount of sorted, or separately collected, waste was greater (51%) than the waste in ma-
terial recovery. This is possibly because waste is incorrectly sorted, it has been dirty or it has been 
otherwise unsuitable for material recovery.
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The examples include ways in which companies try to collect mobile phones (and the raw materials 
they contain) back from consumers. Of used mobile phones in Finland, only approximately one in ten 
are recycled. General reasons behind this include saving them as back-up phones, data security risks 
and the difficulty of recycling.

8. ASSIGNMENT Food with old mobile phones

Many critical assignments are necessary in digital devices and batteries but they have 
also other uses. China is one of the largest importers of critical raw materials (up to 90% 
of earth metals). It is a risk in itself that a raw material only comes from one area because 
the availability of the raw material can be affected by the political situation or even natural 
disasters or accidents. As a centrally led country, China is a difficult trading partner, espe-
cially when it is solely responsible for almost all of the imports.

9. ASSIGNMENT Critical raw materials

You can find the locations of collection points here.

11. ASSIGNMENT Recycling metals

The mentioned materials are plastic, aluminium, steel and concrete.

12. ASSIGNMENT Circular economy and climate change

Blockchain is a technology that ensures uninterrupted flow of information. Using it, consumers, 
for instance, can make payments to each other without a bank as a middleman.

The video is an advert of a start-up. The company uses blockchain and artificial intelligence to 
connect buyers and sellers of surplus food. Artificial intelligence can learn to anticipate food 
waste and helps to react faster.

In the future, metals will be collected from sewage sludge and ashes of waste incineration.

13. ASSIGNMENT Blockchain, AI and other new technologies

The test is designed for young people and it only takes a few minutes to complete. The 
questions are easy and your answer always gives a positive profile. The message is that 
everyone can do circular economy acts.

14. ASSIGNMENT How would you save the world? 

The Light Bulb Conspiracy is a documentary released in 2010 that discusses planned 
obsolescence. The name refers to an old cartel that decided to manufacture light bulbs 
so that they would only light up for a thousand hours. The duration of the documentary is 
approx. one hour and you can also watch it on YouTube.

16. ASSIGNMENT The light bulb conspiracy

https://www.kierratys.info/
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Forestry and food industries mentioned in the text are good industries for finding out more 
information about byproducts and waste flows.

20. ASSIGNMENT Byproducts create additional business

It takes 5–10 minutes to complete the lifestyle test, and young people can most often respond 
to most questions. The area of their home, method of heating or origin of electricity may be 
information they don’t know. The average carbon footprint of those who have completed the 
test is given in connection with the test. It’s good to notice that this is smaller than the carbon 
footprint of all Finns because usually these test are only completed by certain types of people. 

21. ASSIGNMENT Are you a threat or an opportunity?

You can also check 100 ways to be smart and sustainable here.

22. ASSIGNMENT 100 ways to be smart and sustainable

Globally, approximately 30% of food is wasted, and in Finland, the waste of the food chain 
is around 10–15% of all edible food. Most food is thrown to the bin in households: approx. 
23 kg per capita. As money, that means 125 euros.

23. ASSIGNMENT Food produced in vain

https://www.sitra.fi/en/projects/100-smart-ways-to-live-sustainably/

