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CONCEPT DEFINITIONS

EPR: Extended Product Responsibility
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MSW: municipal solid waste

MW: municipal waste
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PRF: A Plastics Roadmap for Finland

SD: Sustainable Development

SDG(s): Sustainable Development Goal(s)
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1 INTRODUCTION

Circular economy and sustainable development (SD) are universal goals until 2030 (United Nations
2015, 3). Implementing Sustainable Development Goals (SDGSs) is the responsibility of every individual,
organisation, and nation. However, being a change maker for society requires a considerable effort to
create a change in every member’s routine. Some small actions, such as bringing the reusable utensils,
or sorting waste, can bring a long-step movement in transforming towards the circular-economy and
more sustainable world. Finland has one of the most effective waste sorting systems that should be
shared and integrated into other countries. However, not many immigrants and international students
have heard about the concept and the goals; this leads to ignorance in waste sorting. Some explanations
from international students in Kokkola, Central of Finland, showed that there is a lack of understandable
information as well as motivation to do the sorting. Centria University of Applied Sciences (UAS) be-
came the most international UAS in Finland 2019; therefore, the demand for English and other non-

Nordic languages instruction is significantly essential, especially in everyday life (Centria 2020a).

This thesis project aims to provide information on the waste management of Finland and assess the
attitude of international students to waste sorting in Kokkola to suggest the recommended methods to
improve the situation. All three suggestions were evaluated following the SD assessment adopted from
the book “Materials and Sustainable Development” by Michael F. Ashby, Didac F. Balas, and Jordi S.
Coral.

In chapter 2, the waste sorting situation in Kokkola is highlighted as a result of a survey done in the
beginning phase of the thesis project. Chapter 3 gives an overview of SD and the Finnish Agenda on
SD. The theory of waste management information in Finland and the plastic waste collection strategy,
particularly in Kokkola, is described in chapter 4 and chapter 5. In chapter 6, the author introduces the
survey process and the sustainability assessment method as an evaluating framework. Sustainability as-
sessment is a powerful tool for every developing project since it promotes critical thinking and evaluates
every aspect of the solution. Afterwards, three suggestions are evaluated using the given assessment in
chapter 7. The possibility of applying and integrating those methods is also mentioned in the same chap-

ter.



2 PROBLEM TO BE SOLVED

Finland aims to be the fastest country in Europe towards the circular economy (Sitra 2016, 53). To reach
that target, numerous actions have been taken in many sectors: industry, forestry, municipality, and ed-
ucation. Waste sorting is a small but crucial habit that can be done by everybody. This waste sorting
overview was based on the survey among the international community Kokkola. The survey was de-
scribed in chapter 6 about methodology, and other results were shown in appendix 1. In general, the
survey reached about 1/5 of the international students in Kokkola, of which 70% are degree students,
17% exchange students, and 13% of graduates. Most of them are from the Environmental Chemistry and
Technology degree with 34%, while others are studying in Business Management, Nursing, and Infor-
mation Technology field (APPENDIX 1).

After evaluation, it can be concluded that the sorting behaviour depends on the period since students
came to Finland, the types of apartment, the flatmate behaviour, and the sufficiency of the information
provided. Based on the result, up to 47% of students in the first year do not do the sorting. This rate
decreases dramatically to 20% in the third year group and above. The results also showed that 96% of
the students do not sort waste because their flatmate also puts trash in the same bin. Comparing between
the blocks of flats and the single-family houses, the number of students sorting is the same at 36%.
However, students who are living in a single-family house must bring their trash to the nearest Ecopoint,
which is located in the range of 200-meter radius from their home, and four of them need to transport

the garbage to the recycling centre.

3.11n your apartment/home, do you sort waste?
95 responses

® Yes
® No

Sometimes

FIGURE 1. Percentage of the student on sorting behaviour (APPENDIX 1)



Besides, there is a relation between the home country and the sorting habit. For example, some students
shared that there is no waste sorting in their home country so they keep that habit during the time they
live in Finland. The survey recorded half of submissions from Vietnam, South Asian, and Africa, where
sorting is not a habit. Therefore, many students who came from these countries to Finland under one
year do not sort waste. In contrast, students from China and the European (EU) countries such as Ger-

many, France, and Austria always do the sorting, although they just moved to Finland.

When students were asked about reasons for not sorting, 28% of people claimed that they do not know
how to sort, while 18% said they were not being told about the regulation. The number of students do
sort but cannot afford the boxes is about 23%. Others claimed that they are lazy and do not care about
waste separation. The number of boxes students use in their house, and the collecting points are marked
in Figure 2 and Figure 3. It can be seen that the sorting infrastructure in Kokkola has followed the Finnish

Waste Act with enough containers for biowaste, plastic, energy waste, glass, metal, and carton/paper.

3.4 How many different boxes/containers do you use for sorting?

95 responses

ONLY ONE BIG CONTAINER
Organic/bio-waste

Inorganic (general)

Plastic

Carton/paper

Metal

Glass

68 (71.6%)
47 (49.5%)
34 (35.8%)

39 (41.1%)

Textiles

One container for bio-waste,
one contai...

Energy

FIGURE 2. Number of sorting boxes in student houses (APPENDIX 1)



4.2 How many containers at your waste collection point?
95 responses

ONLY ONE BIG CONTAINER
Organic/bio-waste (biojate)
General waste 52 (54.7%)
Plastic (muovi) 69 (72.6%)

Carton (kartonki)

Paper (paperi)
Metal (metalli) 72 (75.8%)

Glass (lasi)

84 (88.4%)

Textiles
Energy waste (Energiajate)
General inorganici—1 (1.1%)

0 20 40 60 80 100

FIGURE 3. Number of sorting containers in the collecting point (APPENDIX 1)

The next target problem is the lack of useful sorting instruction. Nearly 30% of students said the sorting
information could not be found easily, and this is the reason they put trash in the same place. Most of
the students found the instruction on the container’s body at the collecting points, while 25 people heard
the information from their friends. Nevertheless, 60 over 95 responses agreed that the provided infor-
mation is not specific enough, so sometimes they struggled to separate the trash. For instance, the bristle
of the woody brush cannot be put in the plastic bin if there is no “energy waste” container at the collecting
point. The same number of answers indicated that the instruction is only written in Finnish and Swedish;

this lack of English description causes difficulty for the English-speaking community.

The resulted background was an essential resource for promoting three suggestions for improving the
sorting situation in the international community at Kokkola. The suggestions should be made (1) based
on the sustainable development agenda, (2) targeted the international as well as the local community,

(3) as efficient as possible in the financing, timing, and reachability.



3 SUSTAINABLE DEVELOPMENT

Sustainability is usually used to target natural resources while talking about development. However,
sustainable development is more than the relationship between the environment and the human manu-
facturing activities. It includes the connection between nature, society, and the global economic system
(Ashby, Balas & Coral 2016, 28). SD can be defined from a different point of view. For example, an
economist considers the financial aspect while a humanist takes care of the value for future generations
and social problems. For an environmentalist, the Earth resources and the biodiversity is prioritised.
Hence, there is no entirely right or wrong answer for the SD, based on the fact that essence SD is a
complex system. The most-defined quotation about SD from the Brundtland Commission stated that SD
is the development in which the current needs is met without affecting the future generation’s ability to
meet their needs (Brundtland Report 1987).

Where the “development” is defined as an improvement to move the world to a more sustainable state,
SD becomes a challenge for the current generation to balance and comply the development to maintain
the social, economical and environmental value. According to John Elkington 2000, SD is the combina-
tion of the triple bottom line (TBL), in which any articulation affects three main aspects, to the people,
the planet, and the prosperity (Elkington 2000, 69). TBL is also referred to as the 3P model, or the three
capitals, described in Figure 4. The planet sector illustrates the natural capital, including nurtured land,
healthy atmosphere, clean water, functional biodiversity, sustainable material and energy resources. The
human and social capital relates to the education, health, accumulated knowledge, skills, and happiness
of a human being and within society. The manufactured and financial capital contains a built environ-
ment, infrastructure, financial health, and industrial capacity. As a result, global wealth is presented as
a total of three capitals. (Ashby et al. 2016, 32.)



Planet

Natural capital

Prosperity People
Economic _ .
capital Social capital

FIGURE 4. The triple bottom line of sustainable development (Adopted from Ashby et al. 2016, 30.)

Currently, due to economic pressure, the global system is mainly driven to the most profit circumstances.
This demand, however, puts significant pressure on the environment and the degradation of social de-
velopment. According to the Global Footprint Network, the year 2019 witnessed the Earth Overshoot
Day on July 29, the earliest time in the history (Earth Overshoot Day 2019a). Earth Overshoot Day is
the date indicates humanity’s annual demand on the natural resources exceeds the regenerating ability
of the Earth’s ecosystem in that year. After this day, every resource used belongs to the next year’s
regeneration capacity (Earth Overshoot Day, 2019b). Since the industrial revolution in the 1970s, human
has used up to 175% of the Earth’s recovery rate every year (Earth Overshoot Day, 2019a). If human
activity keeps working at this rate, there will be no planet B to provide enough resources. This rate
anticipates an unsustainable future that requires a drive in changing all the sections include industry,

agriculture, tourism, municipality, and society.

3.1 Sustainable Development Goals

SDGs is the global plan of the United Nations (UN) Members established in 2015. Belonging to the
2030 Agenda for Sustainable Development, SDGs provides a shared framework for prosperity and peace
for humanity and the planet. SDGs include 17 goals, which target all the problems about people, planet,

prosperity, peace, and partnership. Those goals are listed in Figure 5. (UN 2015.)
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FIGURE 5. SDGs in The 2030 Agenda for Sustainable Development (adopted from the UN 2015)

3.2 Sustainable Development in Finland

Finland also understands the importance of SD to the planet and the people. According to the ex-Prime
Minister Juha Sipild, SD should be applied by various groups of society. Immigrants and children are
the problematic yet essential group during the process. Following the UN 2030 Agenda, the innovative
business model and governance were designed to reach the SDGs (GoF 2016). The Finnish Ministry of
Environment (YM) gathered some published documents on national indicator programmes: Finnish Na-
tional Commission on Sustainable Development, the Society Commitment to Sustainable Development,
The Finland we want 2050 brochure, and Sustainable Development indicator (YM 2015). Finnish Na-
tional Commission organised the practice of SDGs to company and school plan by volunteering com-
mitment to four main sectors: finance, forestry, energy, and trade (FNCSD, VNK & UM 2016). In 2016,

a total of 300 commitments with eight shared objectives which were given to different stakeholders was

described in Figure 6.



B Equal prospects for well-being 34
B A participatory society for all 24
B Work in a sustainable way 24
Sustainable local communities 21
B A carbon-neutral society 68
A resource-wise economy 35
Lifestyles that respect the carrying capacity of nature 74
B Decision-making that respects nature 17

Total 297

M Business association 9 Nursery 2

@ City 39 B Other 5
Company 59 M Other departments 18
Educational institution 40 Other entity 17

B Labor market organization 3 M Party 4
Ministry 10 Private person 10

B Municipality 7 W Province 1

/ H NGO 23 M School 8

Total 255

FIGURE 6. Eight main objectives of the Finnish commitment to SDGs and their stakeholders (adopted
from FNCSD et al. 2016)



4 WASTE MANAGEMENT IN FINLAND

In the Directive 2008/98/EC on waste and repealing specific Directives, the legislative framework of
handling waste (Waste Framework Directive) was introduced as a mutual management for all EU coun-
tries. According to the Directive, waste management is defined as the combination of collecting, ship-
ment, recovery, disposal of waste, monitoring and end-of-life treatment. (Directive 2008/98/EC.) Waste
is managed based on the basic principle that it cannot cause a danger to human and environmental health.
It includes the risks of pollution to water, air, soil, noise, humans, biosphere, and specific areas such as
the countryside. (EC 2019.)

Waste management in Finland must follow EU waste management. On average, every EU country uti-
lises 16 tonnes of material annually, in which 6 tonnes are discarded as waste. It is almost 38% of the
total generation. (EC 2020a.) Following the report on waste generation in 2016, 36% of waste came
from construction and demolition, and 8.5% of the total waste generation is from the household (Oliva-
res, Puyol, Melero & Dufour 2019, 4).

4.1 Laws and Regulations

According to the Finnish Ministry of the Environment, Finnish waste legislation is mainly based on EU
legislation. It covers most types of waste, except for some specific categories, such as nuclear waste.
The Finnish government has published acts and decrees on general waste management, monitoring,
treatment and recovery of waste, specific waste types, and waste shipment. (YM 2020.) As with the EU
Directive on waste, YM published the Waste Act with the same targets in 2014. It states the definition
of waste, general principles and obligations, the stakeholder duties, waste management by municipali-
ties, producer responsibility, beverage containers, littering obligation, charges, planning guidance, reg-
ister approval, supervision enforcement, and some other regulations. (Waste Act 2011). There are Gov-
ernment Decrees on specific waste types: batteries and accumulators, extractive waste, end-of-life vehi-
cles, electrical and electronic equipment, discarded tires, packaging, and PCB equipment. (YM 2020).
The transboundary shipments of waste are also mentioned in the EU Parliament and the Council Regu-
lation (EC 1013/2006).
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4.2 European waste management hierarchy

The Directive covers the definition of waste as well as recycling and the recovery legislation. The EU
countries’ policies must apply the order of priority on waste management and prevention by the follow-
ing hierarchy in Figure 7, including five steps: prevention, preparing for reuse, recycling, another energy
recovery, and disposal. (Directive 2008/98/EC, 312/10.) The Directive states that each country is re-
sponsible for its strategy of moving up to the top layers (EC 2010, 4).

D al

FIGURE 7. The hierarchy of waste management and prevention (adopted from EC 2010, 5)

The hierarchy is described as an upside-down triangle, where the upper layer is the prioritised method
to treat waste. Only prevention step is used to treat the materials, products or substances before they
become waste. The prevention includes the reduction of the quantity of waste, the adverse impacts, and
the content of hazardous substances in the materials. The quantity reduction includes the time of the
reuse and the extension of the product life span. During the prevention stage, the effects of the generated
waste must be limited as much as possible to human health and the environment. The next step in the
hierarchy is to reuse any products or components as their original purpose. Reusing method is to check,
clean, or repair recovery operations. Hence, it is sure that the product components had become waste
can be reused without pre-processing. Then, recycling is applied to any recovery process which waste
materials come to a re-process into products, substances, or materials for the original or further purposes.
Recycling does not mean to recover energy or re-process material for being used as fuels. Finally, dis-
posal is any operation in which products cannot be treated as recovery. (Directive 2008/98/EC, 312/9-
10.)



11

4.3 Extended Product Responsibility

The Extended Product Responsibility (EPR) or Producer Responsibility is an environmental strategy to
shift the responsibility of waste management from local waste agencies and municipalities to the pro-
ducers in the post-consumer stages. The EPR means that the manufacturer has the responsibility to treat
their end-of-life product brought to the market (Waste Act 2011, 20). Numerous types of product are
encouraged to apply this EPR policy such as vehicles, tyres, electronic and electrical equipment, batter-
ies, paper products, and packaging (Pirkanmaa ELY Centre 2017, 1). The four significant advantages of
EPR targets the manufacturer’s administrative, physical, and financial policy approach to end-of-life
products. First, EPR encourages the manufacturers to change their design and material packaging of the
product to increase the recycling efficiently, hence reduces the environmental effect during the product’s
lifespan. Second, ERP creates a redundant fund for recycling programs for the collection and disposal
process. In addition, ERP also improves the efficiency of recycling, results in less investment. Finally,
ERP provides a fair system where the consumers only pay for their consumption, and the manufacturer

must be responsible for their product entirely. (Rogoff 2014, c3.)

By collaborating with the retailers, the manufacturers can collect their products after customer consump-
tion efficiently. For example, in Finland, almost every electronic store has its collection point to receive
old electronic and electrical equipment. The customers bring the broken equipment to the stores such as
Gigantti and Power instead of driving them to the recycling stations. Furthermore, all the supermarkets
operate the recycling process of beverage packaging. The producer organisation Suomen Palautuspak-
kaus, Palpa in English, is responsible for the returning beverage packaging (Palpa 2019a, 2). The most
popular beverage-returnable types are glass bottle, metal drinking cans, and plastic bottles. Picture 1 is

a corner at Minimani where locals come to return the bottles and cans.

[ s 4

PICTURE 1. Bottle return corner at Minimani Kokkola



12
4.4 Municipal solid waste

Municipal Solid Waste (MSW) belongs to the household waste group, which is discarded from the or-
dinary dwelling and residential houses, disguised from the industrial waste (Waste Act 646/2011, 3).
There are different categories among countries in defining municipal waste (MW); some also include
other waste from offices and commercial activities. Overall MW represents only 10% of the total waste
generated in Europe, but the reduction of this waste plays a vital role in environmental protection (EEA
2019, 1). According to the European Policies and Targets, the EU Commission in 2015 proposed recy-
cling and preparing to reuse goal of MW to 65% in 2030 (EEA 2019, 2). Finland has also banned dump-
ing organic waste to landfill since 2016 (Fischer 2013, 14). MSW includes food waste, carton boxes,

unused stuff, and packagings like metal cans, plastic bags, plastic wrappers, and bottles.

Although Finland has a significant amount of 2.5 million tonnes of MSW annually, the disposal of MW
by landfill has decreased dramatically since 2008 (Eurostat 2020a). According to the Waste Statistic
2019, Figure 8 shows that only one per cent of MSW was buried in landfills in 2017. Finland has seen a
massive replacement of energy recovery, from 300 thousand to 1700 thousand tonnes (Statistics Finland
2019). The waste-to-energy method has been used in Finland for decades to treat the forestry waste and
its side stream (Business Finland 2020). The energy recovered can be used for the district heating for

built-up areas.

1000 tonnes

3000
2500 - m Material
recovery
2000 -
1500 - Energy
recovery
1000 -
m | andfilling
500 -
0

2003 2005 2007 2009 2011 2013 2015 2017

FIGURE 8. MW treatment in Finland in 2003 to 2017 (Adapted from Statistics Finland 2019)
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4.5 Plastic management in Finland

Even plastic is polluting the oceans and damaging the marine ecosystem; it cannot be denied that plastic
is one of the most efficient materials. The Plastics Roadmap for Finland (PRF) indicates critical steps
towards a sustainable plastic economy. It includes five primary Rs: Refuse — Reduce — Recycle — Re-
place. PRF aims to reduce the harm of plastic waste, encourage consumers in waste management, in-
crease the recovery and redesign efficiency, support investment for innovation towards the circular econ-
omy, and promote bio-based materials and solutions. The PRF implementation is the responsibility of
the ministers, cities and municipalities, Finnish Research Institutes, NGOs, Plastic Federations, Acade-
mies, Business Co-operators, innovative start-ups, and waste management companies. Numerous actions
and commitments have been taken to achieve the target in the PRF. (YM 2018.) For instance, the cam-
paign “I love Plastics” or “Rakastan Muovia”, founded by YLE, creates challenges for citizens to en-
courage plastic reduction and recycling. The campaign has been published both online and broadcasted

via radio and television with many public events. (YLE.)

Proposals for measures

S o E

Reduce littering and avoid
unnecessary consumption

™

Promote the recycling and
replacement of plastics in
agriculture and horticulture

Study the possibility

to introduce a tax on plastics

o

(O

Introduce diverse
recycling solutions for
recovered plastics

Increase significantly
the recovery
of plastic waste

o

Invest in a big way in
alternative solutions and
set up a New Plastics
knowledge network

Improve the identification

of plastics in buildings and

sorting of plastic waste at
construction sites

9

Raise the plastics
challenge high on the
international agenda

of Finland

®

Export expertise
and solutions

Enhance research knowledge

on negative health and
environmental impacts of

plastics and solutions to these

FIGURE 9. Ten key actions of A Plastics Roadmap for Finland (adopted from YM, The Plastic

Roadmap in brief 2018)
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5 WASTE MANAGEMENT IN KOKKOLA

Kokkola Karleby is the capital of the Central Ostrobothnia, Keski-Pohjamaa in Finnish. With the land
area of 14,440 square kilometres and the population of 47,660 inhabitants, Kokkola is responsible as the
administrative, economic, and cultural centre for the Ostrobothnia region. There are more than 3,500
students currently living in the city, which belong to the three leading schools: The Kokkola University
Consortium Chydenius, Centria UAS, The Federation of Education in Central Ostrobothnia. (City of
Kokkola 2020, 3&10.)

5.1 Centria student community

Centria is the most international university of applied sciences, with one of five students are international
(City of Kokkola 2020, 29). Centria has three campuses: Talonpojankatu campus in Kokkola, Allergo
campus in Pietarsaari, and Vierimaantie campus in Ylivieska (Centria 2020b). In this thesis work, the
primary target audience was the Kokkola international student community from Centria UAS. In 2019,
the total number of international students at Talonpojankatu Campus was 471 students. The number of
students in different degrees, which enrolled as present, is described in Table 1 (Vipunen 2020). Kokkola
students are currently living in student housing called Tankkari. Tankkari housing company operates six
apartment areas, 1-6. At the moment, Tankkari 2 has been renovated (Tankkari 2020). Besides Tankkari

housing, students can rent an apartment from the residents or local housing companies.

TABLE 1. The number of international students in Centria Talonpojankatu Campus in 2019 (adopted
from Vipunen 2020)

Degree Number of international students
Environmental Chemistry and Technology 90
Informational Technology 114
Nursing 42
Business and Administrator 225
Total 471
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5.2 Waste management in Kokkola

The city of Kokkola is a member of two waste management corporations: Ekorosk and Ostrobothnia
Waste Board (OBS — Pohjanmaan Jatelautakunta). In the Central Ostrobothnia region, Ab Ekorosk Oy
is the waste management company based in Pietarsaari, which is operating in Kokkola, Pietarsaari,
Nykarleby, and nine other areas. Started in 1989, Ekorosk handles the waste of 124,000 inhabitants.
Ekorosk is responsible for collecting the sorted waste, transporting to the recycling company, and dis-
posal. Ekorosk also publishes instructions on sorting waste and makes contracts with households in their
handling areas. In total, Ekorosk operates 23 recovery stations and 170 Ecopoints in Pietarsaari, Kok-
kola, Pirild, and Storkohmo. (Ekorosk 2018.)

Kokkola
Larsmo Karleby
Luoto
Jakobstad
Pietarsaari a:m;yv
Kaustinen
Pedersore Kaustby
Nykarleby
Uusikaarlepyy

Veteli
Evijérvi Vetil

Kauhava

FIGURE 10. Ten regions managed by Ekorosk (adopted from Ekorosk 2018, 2)

The Central Ostrobothnia Waste Board (OWB), Pohjanmaan Jételautakunta in Finnish, is a joint member
with Ekorosk company. It is the MW management authority of the same ten members. OWB is a part of
the Pietarsaari municipality administration. OWB’s primary responsibility is to prescribe the Waste Act
and the Board’s regulations, as well as supervise the litter matters and waste management. (PJ 2020a.)
The Board draws up and decides the waste management regulations, issues general instructions, and
approves the MW charge. The applied waste management fees and taxes are decided by OWB, including
transportation and treatment charges. The yearly fee about different types of household waste such as
energy waste or biowaste is also regulated and recorded to the administration data. Moreover, OWB
provides opinions and reports to various authorities relating to waste management such as Ekorosk and

the municipal environmental protection authority. (PJ 2020b.)
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5.2.1 Waste collecting

In the Kokkola region, there are 39 Ecopoints by Ekorosk and 26 Rinki points by Rinki (Ekorosk 2020a).
Ecopoint is a collecting place located near small household areas, supermarkets, and shopping centres.
Ecopoints collect household waste such as glass, metal, papers, and batteries (Ekorosk 2020b). Besides,
there are Rinki points, called recycling points, operated by Rinki company, in which some collect paper,
cardboard and plastic in the whole of Finland (Ekorosk 2020a). With more substantial objects, recycling
points are used to collect and manage waste sorting (Ekorosk 2020c). Students living in student housing
like Tankkari have their waste collecting point inside the building area. However, students living in other
residential areas must come to the Ecopoints to discard their waste. For a single-family house, waste
should be delivered to the nearest Ecopoint or the recycling station. There is an Ekorosk recycling
station at Terminaalikatu 11, Kokkola, which collects energy waste, wood waste, landfill waste, large
metal, dangerous waste, electrical and electronic equipment, garden waste, paper, cardboard, glass, and
aggregates. Picture 2-4 showed the current containers at three collection points in Kokkola: the Ekopoint,

the sorting station, and the waste collection that belongs to Tankkari housing.

KERAYSPAPER!
A
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PICTURE 3. Container for betong (concrete) waste at the Kokkola recycling station
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PICTURE 4. Waste collecting point at Tankkari 5, Kokkola

5.2.2 Waste sorting

MSW sorting is first implemented within the house with several bins for many types of waste. Depending
on the collecting points, then MSW can be sorted into many containers before it is transported to the
recycling company or being disposed. There are six main types of MSW, including biowaste, energy
waste, glass, metal, paper, and plastic waste. Other types are garden waste, construction waste, hazardous
waste, clothing and other textiles, electric and electronic waste, and mixed waste. The sorting instruction
is clearly provided on the container’s body and the regional waste management information website.
Picture 5(a-g) illustrates the waste sorting container at a student housing, Tankkari 5, with seven types
of MSW. For further instructions, there are many Finnish websites offering instruction in different lan-
guages such as English, Vietnamese, Spanish, Chinese, Arabian, and Russian. Typical websites like
infoFinland.fi and Ekorosk.fi also illustrate the visual instructions about waste sorting and give details

about where to put specific trash.
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PICTURE 5. Type of waste containers at Tankkari 5 (a) biowaste (b) energy waste (c) glass (d) metal
(e) paper (f) carton and (g) plastics
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There is also a different sorting system for metal cans, glass and plastic bottles in every supermarket.
Following the Palpa fee, a plastic bottle is marked with a small deposit ranging from 0.1 to 0.5 euros
(Palpa 2019b). When the beverages are bought, the customer must pay this amount along with the orig-
inal price of the drink. After using, the customer brings those bottles back to the collecting point at a
supermarket and returns it at the automatic sorting system, and then they receive the deposit money back.
Customer can donate the money to the children’s charity organisation if they want. Picture 6 was taken

at the bottle collection machine at Lidl Kokkola.
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PICTURE 6. The bottle-collecting machine at Lidl Centre Kokkola

5.2.3 Waste transportation

Ekorosk cooperates with three primary transporters to collect and carry MW for recycling (Ekorosk
2020d). Ekokuljetus JNH Oy is responsible for the collection of waste, emptying septic tanks, and drain-
age of grease and sand, especially for detached houses. Kaustinen Monitoimi Oy offers transportation
for solid and liquid municipal waste, also collecting of metal, paper, and cardboard (Kaustisen Mon-

itoimi 2020). Lassila & Tikanoja Oyj Rantavallinkaari is mainly focusing on circular economy strategy
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with services on promoting the sorting, data-driven management, and improvement of the material
streams (L&T 2020). For single-family houses, the residents can order the shipment from the waste
carrier, under the contract with OWB. Waste collecting must be done within two weeks as the biowaste
is not allowed to be stored longer, and up to four weeks if the biowaste is composted. All changes in

waste shipment must be notified to the OWB to support the data management. (Ekorosk 2020e.)

5.2.4 Waste treatment

Based on the Finnish statistics on waste treatment, MSW is mainly recycled and delivered to the waste-
to-energy combustion. The biodegradable waste is converted in the biogas and biorefinery plant. Other
mixed and energy waste are burnt in the large-scale heat and power production to produce electricity
back to the cities. (Business Finland 2020.) Household biowaste and energy waste from Kokkola go to
the Pirild6 Waste Centre in Pietarsaari. There, the energy waste is crushed at the Ewapower plant and

used for recycled fuel while biowaste is transported to the biogas plant.
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6 METHODOLOGY

In this chapter, the author describes the survey process and the basics of the SD assessment. The survey
started from March 4 to the beginning of April, including four main steps to gain the Centria students’
attitude and behaviour to waste sorting. The SD assessment is based on the framework of Michael Ashby

about assessing an articulation in SD.

6.1 Survey Process

In the first stage of the project, at week 1-2, the survey link was sent of all Centria students by email.
The survey aimed to collect data about waste sorting in the international student community. The process

included four primary processes: creating the survey, prototyping, sending, and analysing collected data.

The creating process was brainstormed under the help of Mr Hagstrém in the first week. The first draft
of the survey was completed based on three main sections. Necessary pieces of information such as years
living in Finland, nationalities, majors, and types of studies were asked in the first section. The second
section focused on how students treat waste at their home and the waste-collecting point in their apart-
ment. Some additional data was gathered, such as interest in the circular economy, and the student shares
about their cultural background at their home country. As a part of the goal, some useful resources used
in this project will be shared to students who are interested in the topic, as well as created a knowledge

base for them to motivate other students to do the sorting.

In the next step, the questionnaire was sent to the first five international students in three majors: Infor-
mation Technology, Nursing, and Business Management. Valuable feedback was given on concise the
questions, the length of the survey, and the range of the answers. After the prototyping, the survey was

fixed to be more concise and targeting the right audience.

The final survey edition was then sent to all international Centria email addresses twice, and a follow-
up email after two weeks indicating the closing date. With the help of Mr Hagstrom, more survey pieces
were sent to the Centria alumni. The survey was also posted on the Vietnamese student community
group, as well as the Centria international student group on Facebook. These online posts targeted all

the foreigners or non-Finnish speakers who are living in Kokkola.
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The survey was closed after three weeks with 95 submissions, reached 1/5 of the international students
at Centria. However, most international students were not living in Kokkola at that time due to the ex-
change semester, internships, and the COVID-19 crisis. All the results were illustrated by Google Form’
figures and analysed to give the exact overview of the situation on waste sorting in Kokkola. Some charts
were highlighted in chapter 2; the other figures covered the other parts of the survey are shown in AP-
PENDIX 1.

6.2 Sustainability assessment

It is required a well-prepared arrangement while assessing an innovative moment, called an articulation.
A detailed plan was made to consider all the factors that can affect the project. Due to its complexity
and interactivity, a new project can be called a system. Such a system requires a comprehensive method
to understand; therefore, SD assessment is used to analyse several layers of thinking. This layer-based
thinking separates the aspects and objectives of a project. All the changes require a goal, the stakehold-
ers, a factual background, a synthesis on three bottom-line capitals, and a reflection if it completely
aligns with the situation at the moment. The sustainability assessment method here is used as a frame-
work, including five steps, starting from the left side. Each of the following steps is based on the deep-
ening structure of the previous one. Figure 11 illustrates the interconnection between this system assess-
ment. (Ashby et al. 2016, 40-41.)

“\-“\\ ; -“\.\\V . -“‘\._‘\7\--‘ n.\\\\
Define the Consider Research .Debgte Reflect on
problem s the fact Tinfalfes- policy
context tions
|| ome | T o T
HOLDERS » SIS >
/// ////

FIGURE 11. Layering about defining the way of thinking about a complex system (adopted from
Ashby et al. 2016, 41)

The first layer defines the problem of the project needed to be solved. It includes the very first statement
about the problem, how the problem arises, and the decided goal. Then all the related interdependencies

are taken into account. For example, the prejudgement or believe-dependence value would affect the
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problems. At this stage, every stakeholder is concerned about their impact and interest in the project.
Critical thinking is considered as a crucial factor when moving to the next step. Acknowledged facts are
gathered from different points of view, and this is to give the complete diverse perspective about the
project. Then, all the facts should be put in a discussion or a debate in step 4 to synthesise the most
suitable result. Finally, the result is concluded as good if it delivers the lowest dissatisfaction for all the
stakeholders. (Ashby et al. 2016)

Applying this approach forms progressive and interactive thinking between different layers and within
each layer. This method also creates a direction from left to right by the build-up the following layer

based on the previous one’s clarification. The detail of each step is introduced in the next sections.

6.2.1 Problem definition

Every articulation must be motivated by a prime goal to make a significant difference. When targeting
the problem, the alternative should have a scale in time and size. It becomes the basis when analysing
the problem. Every SD is impossible if there is no clarification of the objective, how soon it happens, or
how long it should be. The clearer the goal, the easier the analysis. Usually, the SMART and 5W1H
method are used as a tool to describe motivation clearly. SMART stands for Specific, Measurable,
Achievable, Realistic, and Time-bound. In addition, the 5W1H defines the answers for six questions:
What, Where, When, Who, Why, and How. These methods cover most aspects of the prime objective,

including the time and size scale. (CFI 2020.)

The scale of time is significantly essential. The time can be considered based on the government strategy,
or the economic targets. If the time is too short, there might be an insufficient resource such as equipment
and personnel. In contrast, the lengthy change leads to the increasing cost due to the longevity of equip-
ment and the lost in stakeholder commitment. Similarly, while considering the size scale of the project,
it directly links to the investment and operating cost. The larger-scale project brings more social, eco-
nomic, and political implications—the more significant the scope, the higher demand on material, la-
bour, and economic resources. (Ashby et al. 2016, 56.) The goal of sustainability is to balance the con-
nection between the environment, economy, and society. Therefore, any suggestion must comply with

acceptable demand while delivering the most effective impact.
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6.2.2 Stakeholder identification

Anyone who impacts or is affected by the change moment is called a stakeholder. For example, a person
who puts money and human resource wishes to see the benefits and the success of the project. Being a
stakeholder combines both interest and influence. A stakeholder can be an individual, a company, an
organisation, or a group of tribes. It is essential to manage the relationship to all the stakeholders and
address their concerns; otherwise, the project might not be acceptable. Stakeholder identification means
to define all the interested parties, their concerns, their impact and the ways they interact with the project.
The stakeholder can be identified easily by face-to-face interview or through a questionnaire.

Usually, possible stakeholders can be divided into three main groups: Local or national government,
supplier, customers, and other existing and potential stakeholders. The first group includes the owners,
the employees, local authorities such as health and planning department, and alliance partners. The sup-
plier group can be a business partner, trade unions, the press and other means of social media, and the
local public community. The investors, shareholders, managers, colleagues, and other interested groups
like scientific or environmental community are involved in the final group. They are the most basic
category to identify targeted stakeholders. (Ashby et al. 2016, 58.) Stakeholder identification step gives
an overview of the management strategy. It answers the most critical questions: Who are the stakehold-
ers? What do they expect? What is our action to meet their requirement? Therefore, some fact-finding

is generated in the next steps based on the defined stakeholders.

The impact and interest of a stakeholder can be evaluated by a matrix. The higher a stakeholder has in
both factors, the higher concentration the project needs to engage with. If a stakeholder is ignored, they
will react, most of all, negatively to the project success. Figure 12 shows a standard stakeholder matrix,
where each stakeholder is positioned and the relationship between them. The horizontal axe describes
how high their interest and expectation to the project, while the power of the stakeholder is shown in the
vertical axe. There are four types of stakeholders described by four quadrants on the interest and influ-
ence matrix: Bystanders, Context setters, Concerned citizens, and Key players. All of them require dif-

ferent management methods to engage and monitor. (Fili 2019, 131.)
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FIGURE 12. Sample of stakeholder matrix on improving recycling

Bystanders are the first group who has little interest and also no influence. They are unlikely to withdraw
their attention, so the team can monitor them by providing enough information. Stakeholders with high
impact but low interest, for example, a local authority is the Context setter. They require attention, but
due to the low interest, keeping them satisfied is enough to deal with them. In contrast, a stakeholder
with lack of influence but high interest, called Concerned citizen, tends to ally with more influential
groups. This group needs to be updated regularly and consult them with suitable information. Key play-
ers are the critical stakeholder group an articulation requires monitoring the most. With the significance
in interest and impact, they are the decision-makers that should be engaged fully with negotiation and

compromise. They are also the closest to have as allies. (Fili 2019, 131.)

6.2.3 Fact-finding

Fact-finding is a crucial step in sustainability assessment. It is to assemble all the factual information
about the project and the expressed concerns. The fact must be withdrawn from evaluated resources such
as articles, books, and journals. It is essential to keep the facts objective and non-judgemental. A six-

sector heading in Figure 13 can be used as a prompt for the key questions. (Ashby et al. 2016, 61.)
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Legislation

FIGURE 13. Six-sector for headings in fact-finding (adopted from Ashby et al. 2016, 61)

The larger the project, the more material and manufacture are required. In the material section, the
amount of the material and its critical level affect the articulation’s supply chain. The material used
should be compared with the world annual production, geological origin, and ethical sourcing. Some
template questions are used to define the cover of the material section such as the bill of the material,
the security of the supply chain, the critical material, the material source and human-right record, and
the efficiency of the used material. (Ashby et al. 2016, 60.)

Environmental damage and resource consumption are the determinate factors to be considered for the
environmental sector. It can be assessed by using life cycle assessment or an eco-audit, to give the au-
thoritative guide to decision-making. (Ashby et al. 2016, 63.) While tackling the environment, some
factors should be asked, such as the carbon/water/soil footprint, LCA, eco-audit, possible recycling, and
the environmental threat while using or disposing of the articulation.

Social equity is ensured in the next section. Along with the rise in corporate social responsibility in
business and organisation, the duty of the articulation is expected to benefit the local communities. It is
to offer the local investment in welfare, health, education, labour, and respect to customs, traditions and
beliefs. (Ashby et al. 2016, 63.) The ideas of job opportunities for local, equitable wealth share, self-

esteem contribution, self-sufficiency of the personal and national level can be targeted.
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Economic is a vital factor as it relates to the money benefit. It is the most difficult as well as the most
controversial due to the crash in success definition. To reach the SD, the balance of cost-benefit should
be precisely established. (Ashby et al. 2016, 64.) Assessing the cost-benefit value or other credit can be

used to fulfil sustainability is an essential way for the economic section.

The project must follow the legislation and regulations. For example, the reporting of toxic substances,
material and energy use for collection at the end of the product life is required under-designed guideline.
Otherwise, the articulation is not considered sustainable. (Ashby et al. 2016, 63.) Some considered as-

pects are about the regulatory measurement, the restriction imposed, or anticipated legislation.

Energy usually relates to the carbon footprint of the project. The energy consumption, includes side
products, should be calculated based on the intensity use and over the life cycle. The footprint of the
energy carrier affects the environment directly or indirectly. (Ashby et al. 2016, 62.) It is usually ana-
lysed renewable energy, how it is stored and the energy efficiency during the life-expectation.

6.2.4 Synthesis

Synthesis is to gather all the facts collected in the previous step to create a balanced judgement based on
the three capitals of the SD. An articulation will affect and change the base value of the current situation.
However, each concerned group has a different perspective and priority. Environmentalists consider
more on the natural aspect while the economists prioritise the growth and the capital investment. There-
fore, this step is to summarise the judgement to give the shared point of view regarding the underlying
beliefs, values, religious, political and cultures. (Ashby et al. 2016, 66.) It is highly recommended to
hold a debate and holistic thinking to give an objective and achievable outcome. A checklist on the
description of three capitals, how it can be measured, why it is essential, and what can damage it is used

to debate and synthesise such a complex structure.



Financial
capital

Natural
capital

Social
capital

FIGURE 14. Three main capitals of SD (adopted from Ashby et al. 2016, 48)

28

Based on the result from the fact-finding step, the information can be placed in a structural matrix of the

three capitals and six sectors as in Figure 14. Each fact can be counted as a plus (+) or a minus (-), which

IS a positive or negative impact to that capital, respectively. Usually, a fact can contribute to one capital,

yet it is seen as harmful to another (Ashby et al. 2016, 69). Finally, the net gain or loss is withdrawn and

can be seen as an overview conclusion. Table 2 is an example of a situation where recycling is increasing

once the sorting behaviour improved.

TABLE 2. Synthesis of improving waste sorting behaviour

at the factory

Facts Natural Capital Social Capital Financial Capital
Materials + Less material is exploited + Reduce waste stream
Energy + Less energy used for sorting + Energy recovered increased

by waste-to-energy

technology

Environment

+ Reduce environment

contamination

+ Awareness of environmental

protection spread in society

Society

+ Increase friendliness

_ Required more human
resources

+ Satisfaction when seeing a

clean environment
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Legislation + Contribute to the circular + Create a habit

economy + Recycling legislation
approved
Economics _ Costs for the operating
company

Synthesis + Less material required + Awareness increased in + Reduce waste stream
+ Contribute to the circular environment protection _ Increase operating cost
economy _ Required human resource

6.2.5 Reflection

Finally, the alternatives are reflected on the prime objective and its difference, the benefit outweighing,
and the broadening ability of the final assessment. Some articulation should be considered more about
the timing. For example, the project may gain more negatives in the near-term; however, it will bring
more benefits to the long-term picture. Some alternatives affect social thought and behaviour; therefore,
they require further method and adjustment in the objective. Any problem and unintended obstacles are
considered to develop a possibly productive way of the method to reach the target. (Ashby et al. 2016,
71)

6.2.6 Summary and conclusion

After assembling all the layers and understand the system thinking, there comes the conclusion. It is
essential to understand that there is no right answer in SD. Every articulation has its beneficial values
and dimension so that it can be applied in a particular period. The sustainability assessment covers the
overall theme to support the need for compromise, judgement, and critical thinking.
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7 SOLUTION CASES

To reach the primary goal of increasing the sorting awareness, some suggestions were made not only
targeted at international students but also reach the other Finnish students and the foreigner community.
These methods included creating a more natural way for the students to know about the regulations and
sorting instructions with a more simple visualisation so that they could understand the meaning of small
actions towards a more sustainable future. All the articulations can be made as a short-time project or a
long-time program. SD assessment was used to evaluate the possibility and reachability to give a critical

overview of each project.

7.1 Case 1: Readable instruction at the collecting point

Based on the student feedback about the misreading of the sorting instruction on the container body at
the collection point, there are three main problems: the instruction cannot be seen due to the degradation,
the instruction is not specific enough, so students were confused when sorting, and the instruction is
only in Finnish and Swedish (APPENDIX 1). Making the instruction is the easiest and most effective
way because most students claimed that they got the idea of sorting when they come to the collecting
point. Picture 7-8 showed the instructions in the energy container at Tankkari 5 with the dirty label and

Finnish only label, respectively.
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PICTURE 7. Label of the Energy waste container at Tankkari 5 with many languages yet dirty
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7.1.1 Primary goal

Therefore, if the instruction can be upgraded with clear information label in more international languages
and visual effect will raise the interest in waste sorting. In addition, the English version encourages the
international feel of being cared and decreases the xenophobia within Finland. The upgrade requires at
least two weeks to prepare the objects, and the labels can be renewed every several years to ensure the
readability.

7.1.2 Stakeholders

The stakeholders, in this case, include the local authority, the waste management company, the students,
the student housing or resident, the label-making project team, and the label supplier. The Kokkola
authority in the environment is responsible for the awareness-raising in the circular economy and waste
sorting. Waste management company operates and monitors the project. Students are the one using the
services and the main target of project monitoring. The landlords can benefit from the project by
reducing the price they have to pay on garbage service. The label maker and label supplier can sell their
work and goods by making the upgraded label. Figure 15 shows the relationship between the impact and
the interest of each stakeholder in the first case.
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FIGURE 15. Stakeholder matrix for case 1
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7.1.3 Fact-findings

A label is made without any critical materials, and the supply chain is available in the Kokkola area. On
average, there are ten containers at every collecting point; therefore, it requires 10-20 labels. In total,
there are at least 650 paper-like, glued sheets used in each upgradation. The environmental effect can be
seen clearly with better sorting behaviour. The energy and material recovery have rocketed since the
push of the circular economy. However, there is another problem with the label itself. The glue behind
the label can pose a threat to the soil and water flow nearby. If plastic cover is used, the amount of plastic
will be increased; however, a plastic cover is a good alternative since it can protect the sheet longer and
save paper for an extended period. The project can create jobs for international students as well as envi-
ronmental students in Centria as they could contribute to delivering the content and language on the
label. In this case, the project helps to raise the awareness about sorting habit of international students,
which is the norm of the local community. It also creates a better impression of the local about foreigners.
The project costs the waste management company, but not too much. The use of the label material should

follow the environmental laws and regulations.

7.1.4 Synthesis

TABLE 3. Synthesis of operating an international labelling project

Fact

Natural Capital

Social Capital

Financial Capital

Materials

+ Push the available logistics

+ Create jobs for international

students

+ Money saved for operating
company by reducing sorting
activity

_ Require more material for

the up-gradation

Energy

+ Less energy used for sorting
at the factory
_ More energy to produce the

upgraded label

+ More money from energy

recovery

Environment

_ More plastic production
_ The glue brings negative

effect

Society

+ Increase friendliness
+ Satisfaction when seeing a

clean environment
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Legislation + Contribute to the circular
economy
Economics _ Costs for the operating
company on producing
Synthesis + Contribute to the circular + Satisfaction when seeing a _ Costs for the operating

economy

_ Small negative effect on the

environment

clean environment
+ Create jobs for international

students

company
+ More money from energy

and material recovery

For the natural capital, a small effect on the environment can be replaced with the other contributors to
the circular economy. This ensures environmental health and reaches the prime objective. In addition,
all stakeholder’s requirements are satisfied. This project brings an excellent benefit for the locals and
foreigners by creating a contract job for international students while reducing the xenophobia of local
Finns. Although the operating cost is higher than the current label, the profit from reducing the waste

stream is undoubtedly recommended.

7.1.5 Reflection

This articulation not only serves instantly; it also advantages for a long-time period. If the labels are
renewed regularly, new students can find them for the first time they come to Finland. It is a passive but
effective method to create the sorting habit to people who have not done before. It is also an excellent

chance for international students to learn and get used to the Finnish culture.

7.2 Case 2: Waste management as an elective course

There were 1517 courses on the Campus Online platform in 2019 (eAMK 2019, 7). In spring 2020, there
are 25 students took the course “Cleaning Techniques” which was operated by Centria UAS in the
Campus Online platform (Optima 2020). Centria UAS can host a course belonging to the engineering
group about waste management, the threat of landfill, and circular economy. The survey indicated that
70 students are interested in the circular economy, and 35 people are willing to take an elective course
in Waste Management (APPENDIX 1).
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7.2.1 Primary goal

The elective course can be taught every year for the open UAS students who are interested in waste
sorting. Half of the students agreed that excursion would be an excellent choice to raise awareness on
sorting waste (APPENDIX 1). An excursion to the recycling centre or the plastic management company
can be held for students not only in the Environmental Chemistry and Technology degree but also in
other degrees. The trip may belong to an on-going environmental course, which takes one day per se-

mester.

7.2.2 Stakeholders

The stakeholders, in this case, include Centria UAS, the students, the teachers, and CampusOnline
operator. Centria UAS is responsible for the coordinating and the OnlineCampus and Optima platform
to connect students with teachers as well as material storage. The teacher is a crucial factor that must
help students understand the importance of sorting and circular economy. Students are the key role to
learn and apply the instruction to their living and spread their understanding to other students. Therefore,
the behaviour would be improved in both scale and size.

For the excursion trip, the stakeholders include the Centria Chemistry Department, the teachers, the
recycling centre, the transport operator, and the students. While the Chemistry Department coordinates
a suitable course and delivers it to the teacher in charge, they must also keep in contact with the partners:
recycling companies and waste management authorities. Bus operator could be an excellent partner to

transport students between places.
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FIGURE 16. Stakeholder matrix for case 2

7.2.3 Fact-findings

If the course is online, no paper-like material can be counted. However, there is an amount of energy
used to connect within the classroom. This energy is for electricity, the internet connection, and material
storage via the cloud. If the course is operated at Centria UAS, Centria has to prepare the classroom and
material required. In some cases, students go to school by cars and public transport which create some
energy footprint. Usually, when operating a learning trip, a bus is used as mobile transport, and some
buses still use non-renewable fuel. Convectional energy use causes air pollution. Coordinating a course
may cost a long time both for student and teacher, with a limit in the number of students per semester.
Instead, every student profoundly understands the importance of sorting waste and circular economy.
Students also gain many resources on waste regulation, so that they can talk with their flatmates. This
communicating will spread the information to other people in the community. When students come to
the recycling factory, they create a professional network with the company, which is a potential to get a
job in the future. The operating costs are countable, yet the effect of waste sorting efficiency is

outweighing it.
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7.2.4 Synthesis

TABLE 4. Synthesis on developing an elective waste management course
Fact Natural Capital Social Capital Financial Capital

Materials _ Some paper material is used _ Cost for offline paper used

to operate in contact teaching

Energy _ Electricity required to operate _ Money paid for electricity
the course. and internet used.
_ Convection fuel required to _ Money paid for
operate the course transportation fuel.
+ Less energy used for sorting + More money from energy
at the factory recovery

Environment | _ Use of convectional energy

causes harm.

Social + Interaction between students
and teacher
_ Time-consuming

+ Potential of a job for students

Legislation + Contribute to the circular + Easy connecting students with
economy regulation

+ Increase the factory reputation

Economics _ Transportation cost
Synthesis _ Use of convectional energy + Potential of a job for students | _ Money paid for electricity
causes harm. + Easy connecting students with | and internet used.
+ Contribute to the circular regulation _ Transportation cost
economy _ Time-consuming

Overall, this method is not so good as a suggestion. The advantage is not bold enough to ensure the result
of sorting improvement. The environment effect is negative, as well as the financial budget. This

articulation posts a potential but requires more commitment from the students to ensure a brighter result.

7.2.5 Reflection

This articulation can be improved more by transporting to the destination via bus using bio-fuel. Bio-
fuel is one of the top-trend research topics at Centria and the whole of Finland (Centria 2020c). Some of
the bus operators have switched to bio-fuel recently.
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7.3 Case 3: The English-speaking environmental media campaign

In atech-driven, fast-paced life nowadays, the internet takes a vital role in spreading media via numerous
online platforms. Media requires well-known expertise to control and regulate the information unless

the fake news affects the campaign result.

7.3.1 Primary goal

An English campaign on waste sorting can be a one-month challenge or an informative flyer combined
with other environmental topics. The campaign should be held in both online and offline via popular
social media platforms such as Facebook, Instagram, Yammer, and press. The challenge project can be
hosted once a semester and continue in the coming years. Besides, due to the diverse nationalities and
languages, the campaign can cooperate with other international students to create a multilingual project

to spread the information to the different non-Finnish communities in Kokkola.

7.3.2 Stakeholders

The stakeholders include the Centria Research and Development department (R&D), the student union
COPSA, the project team, the students, social media platform, the green activists, and the multi-cultural
community. Centria R&D manages the activities within the development service field, while the student
union has remarkable coverage to support the student community. The project core team needs to be
active during the campaign with different roles to ensure project efficiency. Social media operators are
less interested; however, they provide the platforms and can benefit from it. The more popular the
campaign, the more the social media earning. Because it is an environmental campaign, it attracts free

green-activists and could gain support from this community.
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FIGURE 17. Stakeholder matrix for case 3

7.3.3 Fact-findings

A university-scale project requires around 50 leaflets per campaign. The design of the flyer could be
used for the next campaign to save paper. When the campaign is raised online, the amount of energy is
used as an internet connection and online storage. Leaflet with cheap ink posts a threat to the
environment if it is thrown away. The ink pollutes the soil and underground water. However, this type
of media campaign prints has the most effective reachability outside the student community. Due to its
online characteristic, the campaign can connect with the green community and operate the challenge that
targets other environmental aspects such as SD, pollution, and circular economy. The real-life working
project, in general, will benefit the core team that come from several fields. It creates a cross-discipline
environment for students to share and partner, as well as improves their personal and interpersonal
competencies. While running the campaign, social media can collect money from advertising. In fact,
the Ekorosk website already displays the instructions in many other languages than Finnish and Swedish,

yet a small number of students do not know about this information.



40

7.3.4 Synthesis

TABLE 5. Synthesis of an environmental media campaign

Fact Natural Capital Social Capital Financial Capital
Materials _ Require paper to make flyers _ Paper used for flyer
Energy _ Energy from non-renewable _ Money paid for electricity and
sources required to operate the internet used.
campaign. + More money from energy
recovery

Environment | _ Excessed number of flyers
becomes trash
_ Print ink harms the

environment

Social + Raise awareness beyond + Interaction between students
sorting + Collaboration to improve
soft skills

+ Benefit for university

reputation
Legislation + Contribute to the circular + Easy reach students with
economy regulation
Economics + Benefit for the media platform
Synthesis _ Require paper to make flyers | + Collaboration to improve + Benefit for the media platform
+ Raise awareness beyond soft skills _ Paper used for flyer
sorting + Benefit for university
reputation

Even the campaign requires a considerable amount of leaflet; it can reach students in many
environmental topics, not only waste sorting. Working in a real-life project brings benefits to the
students, improves their soft skills, and the adaptability to work in an international environment. Centria
also gains an excellent reputation for acting towards a more sustainable future. All the stakeholder’s

concerns are managed.

7.3.5 Reflection

Although the campaign requires the paper-making process, the leaflet can be used for a further campaign

in the future to save paper. Creating a challenging campaign can further develop to a non-profit
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organisation, which attracts the green-activist outside the student community. The project core team
possibly becomes a community engager in the future.
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8 DISCUSSIONS AND CONCLUSIONS

Finland is one of the most leading countries in the circular economy. This research aims to revise the
waste sorting in Kokkola, which is a critical step towards the circular economy. The author first took an
overview of waste management in Europe and how it was adopted to Kokkola, Central Finland. With
the target of SDGs by UN, the understanding of SD was mentioned as a foundation for assessment.
Based on the survey within the international student community at Centria UAS, the author evaluated
the attitude of students towards the waste sorting and suggested three projects to improve the sorting

efficiency.

The three most difficult problems the international students are facing when sorting waste are the in-
struction is not specific enough, the information is all in Finnish, and the label is not visible. Three
suggestions were made and evaluated by the SD assessment. This method is to understand the system as
a keychain in a broader picture and develop critical thinking when proposing a solution. All methods
were evaluated by six relative factors: material, energy, environment, economics, legislation, and soci-
ety. After evaluation, the label renewal and the media campaign are more effective than the waste sorting
course. However, it depends on the timing and the coordination from Centria, and the elective course

has some benefits for students who are genuinely interested in circular economy research.

There were some limitations during the thesis process. First, there were not enough gathered submis-
sions. It reached only 1/5 of the international students enrolled this year. Some students were not living
in Kokkola at the time of the survey, so it was merely seen as a reference for estimation. Second, the
plastic recycling trip could not take place due to the COVID-19 crisis, so there is no description of the

plastic sorting review.

In conclusion, SD assessment requires a broader view of any articulation. It is a combination method of
tackling every aspect of an issue to debate and solve the problem. SD assessment can be used in further

circumstances to plan a project for the change maker towards sustainable development.
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Survey Result

1.1 Are you a degree student at Centria UAS?

97 responses

® ves

@ “es, but graduated

@ Mo, | am an exchange student
@ Foreigner

1.3 What is your major?

97 responses

@ EBusiness Management

@ Environmental Chemistry and
Technology

@ Information Technology
@ Mursing

1.4 How long do you live in Finland?

97 responses

@ L=ss than 3 months
@ Less than 6 months
@ 6 months - 1 year
@ 1 vear-2vyears

® 2-4 years

@ More than 4 years
@ More than 10 years
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2.1 Are you living in a student apartment (Tankkari)?

97 responses

@ Tankkari 1

@ Tankkari 3

@ Tankkari 4

@ Tankkari &

@ Tankkari 6

@ Mo | live in a single family home
@ No. | live in a different block of flat

3.1In your apartment/home, do you sort waste?

97 responses

® ves
@ Mo

© Sometimes

3.2 In your apartment, do your friends, partner, family members sort waste?

97 responses

® ves

@ No

@ Sometimes
& WMaybe

@ | live alone
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3.3 If you do NOT sort waste, what would be the reasons?

T3 responses

I'm just lazy
| don't care about sorting
I don't know how to sort

Mo one told me about the
requlation

| cannot afford enough boxes/
containers. ..

There is only boxes for glass
and basic...

110

1
| sort waste 1(1.4%)
| DO sort waste but | this :]1 E

question raq...
0

19 (26%)
18 (24.7%)
21(28.8%)
16 (21.9%)
15 (20.5%)
13 (17.8%)
17 (23.3%)

7 (9.6%)

10 15 20 25

3.4 How many different boxes/containers do you use for sorting?

97 responses

ONLY ONE BIG CONTAINER
Organic/bio-waste

Inorganic (general)

Plastic

Textiles 3 (3.1%)
. . 1%)
| have containers for bio and 1%)
(1]
energy wa... 1%)
Energy 1%)

8 (8.2%)

69 (71.1%)
48 (49.5%)

35 (36.1%)

43 (44.3%)

37 (38.1%)

40 (41.2%)

40 60 80
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4.1 Does your building have a waste collection point? L

37 responses

@ es, it belongs to the building area

@ Mo, | have to bring waste to the nearest
public collection point (<200 meters from
my house)

@ Mo, | have to bring waste to the
recycling centre (Ekorosk)

89.7%

4.2 How many containers at your waste collection point?

97 responses

OMLY ONE BIG CONTAINER 3 (31%)

Organic/bio-waste (biojate) B6 (88.7%)
General waste 53 (54.6%)
Plastic (muovi) T11(73.2%)
Carton (kartonki) 76 (78.4%)
Faper (paperi} T3 ({75.3%)
Metal {metalli} 74 (76.3%)
Glass (lasi) 73 (75.3%)
T (7.2%)
Textiles i—1 (1%)
Energy waste (Energiajate) 46 (47.4%)
General inorganic i—1 (1%)
0 20 40 60 &0 100

4.3 Is there any problem with your waste sorting?
91 responses

Some item | don't know which bin

0,
| shou... 75 (82.4%)

27 (29.7%)
| don't have a car to move the

garbage ... 10(1%)

10 (11%)
| haven't known where to put in

0,
hazardo... 1(1.1%)
1(1.1%)
nofi—1 (1.1%)

1(1.1%)
1(1.1%)
1(1.1%)
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5.1 Do you find the information to sort waste easily?
97 responses

@® Yes
® No

5.2 If yes, where do you find the information?

93 responses

AL LR Ll wWeRsIiLs W
Finnish Auth...

On the instruction and
regulation paper...

From your friends or local
residents/ho...

From the environmental
campaign (online...

72 (77.4%)

6 (6.5%)
8 (8.6%)

From Erokosk website

0 20 40 &0 a0
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5.3 If you can not find the sorting instruction, what, in your opinion, would be the reason?
97 responses

The instruction is not visible 25 (25.8%)

. o o 61 (62.9%)
The information is all in Finnish 64 (66%)

and S...
15 (15.5%)
Detailed instruction but still

o,

confusin... 1(1%)

) 1(1%)

Unfortunately solmetlme-ls the 1(1%)
instruction...

1(1%)

| still believe they should make a 1(1%)
phot...

1(1%)

0 20 40 60 80

6.11s waste sorting a regular basis in your home country?
97 responses

@ Yes
® No
@ 1 don't know

6.4 | have some suggestions to improve sorting efficiency. Choose what you think would motivate
you to do the sorting.

97 responses

English label/example images on
the con...

80 (82.5%)

36 (37.1%)

Int tional medi igni

nternational media camPalgn in 58 (59.8%)

differe...

57 (58.8%)

Study trip to the sorting station or 46 (47.4%)

wa...

Picture of example of waste that
can be...



