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The purpose of this Master’s Thesis is to determine what are the competence needs of
Circular Economy (CE) in Small- and Medium-sized Enterprises (SME). It is studied as to
see if the SMEs are able to identify their CE competence needs, and whether they take
advantage of the potential of their CE competencies in practice. The study consists of a
literature review, and interviews with specialists and SME representatives of the case
regions. Specialists consist of circular economy specialists and SME network
representatives. SMEs that are interviewed are small businesses and operate in different
fields.

The study herein reveals that SMEs need more information and best practices regarding
CE implementation on a practical level. SMEs seek simple, structured information that can
be easily applied to their own practices. According to the literature, the main CE
competence needs are Systemic Thinking, Interdisciplinary Collaboration, Strategic
Thinking, and Foresight Thinking Competence. In comparison to earlier studies, the results
are similar. The competencies identified earlier are relevant to SMEs to achieve CE targets.
This study's results are consistent with those identified in earlier studies.



THVISTELMA

Lappeenrannan—Lahden teknillinen yliopisto LUT
LUT Energiajérjestelmét

Kiertotalouden maisteriohjelma

Tiia Tuomisto

Kiertotalouden keskeiset osaamistarpeet PK-yrityksissa Hyvinkaalla ja Satakunnassa

Diplomityo
2023
70 sivua, 13 kuvaa, 5 taulukkoa ja 1 liitetta

Tarkastajat: Professori, KTT, DI Lassi Linnanen ja Apulaisprofessori, VTT Jarkko Levénen.

Avainsanat: Kiertotalous, PK-yritykset, Osaamistarpeet, Kestdva Kehitys, Tyoelama,
Koulutus

Taman diplomityon tarkoituksena on selvittaa keskeisia kiertotalouden osaamistarpeita pk-
yrityksissd Hyvinkaan ja Satakunnan alueilla. Menetelming kaytetdan kirjallisuuskatsausta
ja empiirista tietoa kerédtéddn haastattelemalla asiantuntijoita seké alueen pk-yrittajia.
Asiantuntijoina haastatellaan kiertotalouden asiantuntijoita seké pk-yritysten verkostojen
edustajia. Haastatteluihin tavoitetut pk-yrittajat ovat pienehkdja ja toimivat eri aloilla.

Tutkimus osoittaa, ettd pk-yrityksissa kaivataan lisaa tietoa seka esimerkkeja siitd, miten
Kiertotaloutta voidaan toteuttaa kaytdnnon tasolla. Pk-yritykset toivovat tiivistd ja
yksinkertaista tietoa, jonka pohjalta kiertotaloutta olisi helpompaa soveltaa omaan
toimintaan. Kirjallisuuden perusteella tarkeimpid osaamistarpeita ovat Systeemiajattelu,
Poikkitieteellinen yhteistyd, Strateginen osaaminen sekd Tulevaisuuskatseisuus. Tuloksia
peilataan aiemmin tunnistettuihin  osaamistarpeisiin ja niissa on havaittavissa
yhtenevaisyyksid. Aiemmin tunnistetut osaamistarpeet ovat oleellisia pk-yrityksille, jotta
kiertotaloustavoitteiden mukaiseen toimintaan on mahdollista péésta.
Haastattelututkimuksen tulokset tukevat kirjallisuudessa tunnistettuja osaamistarpeita.
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1. Introduction

In 2019, the competence requirements of work-life have been assessed by Finnish National
Agency for Education (OPH). The results indicate that generic competencies are more likely
to face changes than competence related to work-life. However, there are variations in
different fields, i.e., robotics is not an opportunity to cover all the physical duties
(Opetushallitus, 2019, 24-25). The survey establish the most important competencies in
2035, which are: (1) Understanding the Principles of Sustainable Development, (2)
Communication and Interaction Skills, (3) Problem-solving Skills, (4) Creativity, (5) The
Learning Capacity, (6) Multicultural Competence, (7) Managing Entireties, (8) Self-
direction Skills, (9) Ethicality, and (10) Knowledge Management, and the ability to analyse
information (Opetushallitus, 2019, 29).

There are similarities with the results of the Coski-21 — Core Skills for the 21st Century
Professionals -study. They have determined that the core hard skills needed are analytics,
languages, optimization, accounting, measurement, and ICT, whereas the needed soft skills
are related to communication, leadership, positive attitude, teamwork, self-management, and
critical thinking. Therefore, the future needs of work-life emphasize the importance of
understanding sustainability concepts. (Coski-21, 2019)

1.1. Background

The European Green Deal was presented by The European Commission in 2019. The
purpose is to improve living conditions, and maintain a viable environment, while supporting
renewable energy and promoting green innovations. There has been made several additions
and restrictions. When old targets have been met, tnew targets are set to achieve emission
reductions in all sectors by 2030 but in a fair, competitive and cost-effective way. (European
Commission, 2022) Further, CE practices play a vital role in achieving the United Nation’s
Sustainable Development Goals by 2030. (Schroeder et al., 2019)

The Government of Finland has set a target, that Finland will be a carbon neutral circular

economy society by 2035. In 2020 the Government Programme set the objective to
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strengthen Finland’s role as a forerunner in the Circular Economy. The Circular Economy
action plan (CEAP) is one of the key actions to implement the targets of The European Green
Deal. CEAP aims to guide the EU’s transition towards CE with increased resource-efficiency
and waste reduction. (Ministry of the Environment, 2021) Furthermore, the Finnish National
Waste Plan supports CE objectives through legislation that promotes CE innovation, and
recycling is considered through material cycles and operator collaboration. The goal is to
reduce both the volume and the harmfulness of waste. Additionally, the aim is to increase
recycling rates to at least the level of EU recycling targets. (Ministry of the Environment,
2022)

The Finnish Government has published an evaluation of the Strategic Programme for CE.
The basis of the evaluation of CE indicators and the current state of CE in Finland is
comparative to European average or lower. A total of nine CE indicators were analysed;
Finland achieved great results on one indicator, but was weak on three more, and moderate
on four. For the last indicator, the barometers are still being evaluated. According to the
evaluation, Finland's results are influenced by its high resource intensity industry and its
relatively low population. In terms of eco-innovation, Finland is a forerunner, but it is weak
when it comes to resource efficiency. Furthermore, there is a need to improve the recycling
of all waste properties. (Haila et al., 2023, 80-81)

According to The Finnish Innovation Fund Sitra the extraction and processing of natural
resources cause nearly forty-five percent of all climate emissions and ninety percent of
biodiversity loss. (Sitra, 2022a) In addition, Sitra (2023) has published Megatrends 2023,
and divided them into five themes: nature, power, people, technology and economy. The
megatrends of 2023 are: erosion of nature’s carrying capacity, increasing challenges to
wellbeing, intensifying struggle for democracy, accelerated competition for digital power,
and cracks in the foundations of the economy. The challenges are related to the carrying
capacity of the planet, human wellbeing, democracy, foundations of the economy, increased
technology, and digital data. Further, the themes are considered through the process of the
change, vision of the future, and the barriers of the change. Figure 1 presents the themes and
the pathways related to them. (Dufva & Rekola 2023)
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Figure 1. Megatrends 2023 by Sitra (Dufva & Rekola 2023)

Regarding CE, Megatrends indicated that the availability of natural resources will become
more uncertain, reserves will become more scarcity and costs may rise. At the same time,
the amount of waste in Finland is estimated to increase by seventy percent by 2050 due to
overconsumption, growing population, and urbanization. To decrease the generation of
waste, implementing circular economy into business operations would be required. (Dufva
& Rekola 2023, 24-25)

1.2. Circular Economy Terminology

There is a wide range of terminology related to Circular Economy, but not just one clearly
agreed definition of it (Schroeder et al. 2019, 78-79). Kircherr et al. (2017, 224-225) has
conducted the conceptual analysis of 114 definitions of CE and divided those into varieties
of R-principle, and systems perspective. The principle of 6R consists of refuse, rethink,
reduce, reuse, repair and recycle. In sustainable manufacturing of products, 6R is based on
reducing the materials to minimize waste by redesigning, refurbishing, and remanufacturing
current products, recycling parts and materials, and a final option is recovering the rest that
cannot be utilized otherwise (Jawahir & Bradley 2016, 1-5).
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The Ellen MacArthur Foundation defines Circular Economy as a systems solution
framework which tackles challenges related to climate change, waste, pollution, and
biodiversity loss. The main principles are decreasing waste and pollution, enhancing
circularity of the products and materials with their highest value, and regenerating nature.
(Ellen MacArthur Foundation, 2022)

In the Finnish Innovation Fund (Sitra), CE is defined as a model of economics the focuses
on the consumption of services, such as renting, sharing, and recycling, rather than owning
or producing new goods. Materials are not disposed of after use, but recycled to be used
again as raw materials, which creates circulation. However, they define CE mainly from

resource efficiency perspective. (Sitra, 2022b)

According to Rizos et al., Industrial Ecology is a disciplinary approach based on systems
thinking and the consideration of a holistic approach to human economic activity and
sustainability. The key concept in this discipline is that natural ecosystems and man-made
industrial systems function in a similar way, as they are characterized by flows of materials,
energy, and information. Therefore, the shift to sustainability requires structural,
technological, and cultural changes to optimize energy and material usage. In the study, it is
suggested also that energy usage should be viewed in the same light as waste management
and recycling practices. In addition, they note that energy efficiency, water use, land-use,
and soil protection could be included in the perspective. (Rizos et al. 2017, 2-4)

The study by Sjoblom & Virsu examine the awareness of circular economy terms among
university students in 2019 and 2020. The result of the study is that CE terms are still
relatively weakly understood in the bigger picture. While Sjéblom & Virsu note that
respondents represented only a small percentage of the population, they claim that even if
university students have a weak awareness of CE, the majority might not be aware of it
either. (Sjoblom & Virsu 2022, 276, 279-281)

2. Theory

In this chapter, the research questions are presented. Qualitative methods are used in the

study, including literature reviews and interviews. The research methods are also justified.
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2.1. Research Questions

The survey focuses on the SMEs’ competence needs of CE and the abilities in identifying
CE competence needs. The study considers the potential of taking advantage of CE
competence, and to discover the current situation in the case regions. Table 1 presents the
formulated research questions and the objectives of each question. As a result, the findings

of the study are used to study the role of Sykli in implementing CE in the practices of SMEs.

Table 1. Research questions of the thesis

Research Question The Objectives of the Research Question

What are the main

- To identify the main competence needs
competence needs of CE

of CE in SMEs

in SMEs?
- To study the knowledge of CE in the SMEs
in the case regions
Have SMEs taken - To find out the barriers and the drivers in
advantage

implementation of CE
- To study the current situation of implementing
CE in the operations

of CE potential?

2.2. Literature Review as a Research Method

A literature review is a research method which is used to gain a better understanding of
existing knowledge, provide a theoretical base for the research, and help to identify the
possible research gaps or needs to further work. The findings of the literature review give a
wider perspective than individual studies can. However, it is possible that the researcher is

selective with the references, which can have an impact on the results. (Snyder, 2019)

The literature review of this thesis consists of familiarization with the earlier studies
regarding competencies of sustainability. The assessed literature was chosen based on the
variation of research methods, the studies conducted in the regions that have similar work
culture, and studies that are specially focused on CE in business-life. Data collection
databases and search terms are presented in Table 3. As Google Scholar and LUT Primo
both offer over tens of thousands results in the search, there must be a criterion to select the
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references in the literature review. When examining the studies, it shows that the same skills

and competencies recur often, even though there were different research methods used.

Table 2. The databases and search word used in the literature review.

Literature review | Search words, terms used Database
in the data collection

Competence needs + Circular Economy, | Google Scholar
Circular Economy Competence, LUT Primo
Competence requirements + Circular
Economy,

Sustainable Entrepreneurship,
Capability Circular Economy SME

Criteria for - Survey or mixed method as a research method
selection - Topic related to sustainability or CE field

- Studies conducted in European region

For this descriptive literature review, the selected literature have used various research
methods. The research method of the study of Wiek et al. (2011) is a literature review which
included peer-reviewed journal articles, grey literature, and curricula publications. Even
though the paper is already 12 years old, it offers a comprehensive base for studying
competence needs. Biberhofer et al. (2019) have gathered the empirical data with semi-
structured interviews, and the study countries included Austria, Sweden, Germany, Italy and
The Czech Republic. In the study of Sumter et al. (2021) the key competencies are evaluated
together with an international group of designers. The target group of their survey is the
people working with The CE Project. The focus of the paper is to evaluate the gaps and
analyse the missing competencies. GreenComp — The European Sustainability Competence
Framework (Bianchi et al., 2022), is conducted using a mixed method research: a literature
review, consultations of a diverse group of approximately 75 experts and stakeholders
working with sustainability and lifelong learning, and with an expert workshop. Ratinen and

Linnanen (2022) has conducted a survey to evaluate the environmental awareness of 2006
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Finns. Their study aim is to find out how to promote sustainability competences in science

education. The key findings of literature review are presented in the chapter 3.

2.1. Interview as a Research Method

The interviewees can be selected based on their knowledge of the themes being researched.
The purpose is to collect as much information as possible, to gain a broader understanding
of the subject. A researcher must be prepared to ask questions that guide the interviewee to
discuss the phenomenon being studied. A discussion in an interview is guided by questions,
but it is important not to direct the interviewee too much. When compared to a survey, an
interview provides the opportunity for specific questions to be asked in case anything is
misunderstood or additional information is needed. In the structured method, the researcher
prepares interview questions in advance based upon gain theory. Additionally, the same
questions are presented in the same order during all interviews. Semi-structured methods
differ from structured methods in that structured methods include options for answering.
Therefore, semi-structured interviews are more flexible and can lead to unexpected

responses as well. (Puusa & Juuti, 2020)

The questions can be formulated with open-ended, closed-ended, or partial closed questions.
While given answer opinions are quick to answer, these give clearer results, and therefore
they are easier to measure. On the other hand, open-ended questions allow the respondents
to respond the questions more freely. Hence, open-ended questions make possible to get
information that would have possible been left out from the answering opinions. (Vehkalahti,
2014, 24-25) The Likert Scale is used to measure the attitudes, thoughts, and opinions
towards the given statements. The answering opinions usually provide a five-step answer to
the statements; between strongly agree to strongly disagree. The results provide average,
variation and correlation of the respondents’ answers. (Vehkalahti, 2014, 35-37)
Additionally, it is possible to use The Likert Scale to measure the frequency, importance, or
likelihood of the statements (Vilkka, 2007, 46).

In this study, the specialist interviewees are selected base upon their CE business experience,
and their understanding of SMEs in the case regions. This ensures that information about CE

business as well as a broader outlook of the current state of SMEs in the case regions are
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gained. Two of the specialists are working with CE implementation and creating a network
between different operators. CE has a central role, as well as the information sharing and
collecting information of the best practices is included in their study. A specialist outlook is
also provided by three representatives from SME networks in both the Hyvinkaa and
Satakunta region. These specialists are guiding SMEs i.e., to applying CE in their operations.

Several SMEs from a variety of fields and sizes are contacted directly by telephone and
email. In total, four representatives of SMEs confirm their availability for the interview. Two
SME representatives preferred to respond at their own pace via email using a survey inquiry
sheet instead of being interviewed by telephone. All SMEs available for interviews are small
businesses. Five of the SME representatives work in a company with 1-10 employees, and
1 works in a company with 11-50 employees. Wholesale and retail, agriculture, other

services, and an unknown industry are the areas in which they operate.

Interviews with CE specialists and representatives of the SME network are conducted via
Teams-online meetings, which are recorded with their consent. The recordings are used as
notes and deleted from Teams when the thesis is finished. One representative of SME
network is interviewed by telephone. The transcripts of the discussions are analysed, and the
key points are highlighted for writing the analyse. The interviews with SME representatives
are conducted via telephone, and the answers are collected on a survey inquiry sheet.
Therefore, the specialist interviews are semi-structed, while SME interviews are structured
interviews. Table 4 presents the interviewing methods for the different target groups. Both,

specialists, and SME representatives are contacted and selected from both case areas.

Table 3. The methods of interviews and tools used.

Interviewees Interview Methods

2 CE Specialist Notes

3 representatives from Semi-structured | Recorded online-meeting
networks of SMEs Telephone interview

) Telephone interview with a survey
4 SME representatives Structured L
inquiry sheet

2 SME representatives Structured E-mail and a survey inquiry sheet
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Webropol online survey is used to formulate the survey inquiry sheet. The questions are a
combination of open, closed, and partial closed answering options. It is notable that
commonly in SMEs the staff have several different responsibilities within the company, and
hence, time management is important to consider. It is assumed that the length of the
interview and the relevance of the topic affect SME representatives' willingness to take part
in the study. Thus, most questions are multiple-choice and closed-ended. The Likert Scale is
used to measure the attitudes and opinions towards the given statements. Therefore, the
results provide an overview of current situation the SMEs in the case area, but they are also
comparable. The language used is Finnish since the SMEs are based in Finland, and therefore
it is ensured that the topic is understood. Additionally, language barriers might have an
impact on the willingness for the interviewee to attend on an interview. To make sure the

respondents do not misunderstand the terms, some of them are explained during the survey.

The questions are based on the findings of the literature regarding the studies of the
competence needs in the sustainability field, which is also closely related to CE. This is done
to determine whether the results of earlier studies are applicable to the case region.
Additionally, The European Foundation for Quality Management has founded an assessment
framework EFQM Lens (EFQM, 2023), which is used as a reference when formulating the

survey inquiry sheet. The questions are presented in Finnish in Appendix 1.

The survey inquiry sheet is tested with the professionals of Sykli, and a few people who are
not working in the field of sustainability. Based on the given comments, the survey inquiry
sheet is reformulated to clarify some of the questions. A major change made is changing the
order of questions, so that the open-ended questions are in the end. Therefore, the
interviewees have the option of providing a more detailed response if wanted. On the other
hand, interviewees with limited time could at least answer the multiple-choice questions. It
iIs more beneficial to receive many responses without responses to the open questions than

to receive a few with full answers.
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This Master’s Thesis is based on a literature review, interviews, and the materials of Sykli.

As Figure 2 shows, information is collected from literature and scientific publications. In

addition, the targets set by the EU and the state of Finland are considered in The Theoretical

section. The organisations and SMEs involved in the development projects of Sykli in the

Hyvink&a and Satakunta regions are contacted to attend to an interview. Additionally,

specialists are interviewed to gain a comprehensive vision of the SMEs in general too. The

findings and analysis are formed from the results of the literature review and interviews and

searched information which are determined to be qualitative research.

»
Data collection

J [ EU targets }

[ Literature ] [ National legislation J

Scientific
publications

SYKLI

Development projects
- KIEPPI
- KIRPEA

Satakunta

—[ Literature review }—

Survey
- SMEs
Interviews

)

- Specialists

- Educators

- Networks of SMEs
- SMEs

J/

Figure 2. Methods of the study.

Findings and Analysis

Results

{ Discussion ] [ Furtherresearch ]

[ Conclusions ] [ Practical implication ]

3.1. Theoretical Framework and The Structure of the Thesis

The aim is to determine competence needs of Circular Economy (CE) in the Small- and

Medium-sized Enterprises (SME) in the Hyvink&& and Satakunta regions. The study aims to

determine what the main CE competence needs are in SMEs, whether SMEs are able to

identify their CE competence needs, and how well do they utilize their CE competencies in
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their operations. The interviews give an overview of the current understanding of CE in the

organisations in the case region.

It is mentioned in the literature, that there is a huge demand on competence needs regarding
sustainability and implementing circular economy in the operation of the companies.
(Opetushallitus 2019; Coski-21; Kirk et al., 2013; Doyle, 2014). As SMEs represent ninety-
nine percent of all businesses in EU region (European Commission, 2023), the
implementation of CE is dependent on the SMEs’ operations. To focus on CE, the study is
based on these competence needs, that are identified by scientific publications. The
theoretical framework is defined by the competence needs of the circular economy, and
hence the basic competence needs of work-life are excluded from this thesis, even though,

skills such as communication and collaborative skills are also relevant for implementing CE.

As a result, this thesis provides a general overview of the competence needs of CE in SMEs,
but a variety of fields cannot be covered in depth on a practical level. However, the identified
CE competencies can be applied to additionally identify industry-specific competencies. As
the Commission was provided by Sykli Environmental College (Sykli), they can utilize the
results as to support SMEs in implementing circular economy into practice through the
development projects ‘Pilot Environment for Circular Economy’, and ‘SMEs in Circular

Economy Business Enhancing Network’.

This thesis is divided into four sections: introduction, the study, and results and conclusions.
The findings of the literature review and the results of interviews are presented in the results
section. The discussion chapter combines the findings and compares recent studies to the
study herein. Finally, the conclusions provide a summary of the study. Table 2 below

presents the sections and the content of the chapters briefly.



22

Table 4. Structure of the thesis

Introduces the purpose and the

Introduction | Chapter 1 | Introduction
background of the study.

Presents the Research Questions and the

Chapter 2 | Theory
theory of Research methods.

Presents the objectives and methods of
Materials and the study. Determines the definition of
Chapter 3 i
p Methods CE a_nd _presents Fhe main goals of CE.
A brief introduction of the
commissioned party

The literature review of CE competence
The study Chapter 4 | Results needs. Presents the results of the
interviews.

The discussion of the findings of the
Chapter 5 | Discussion study. Consideration of practical
implication and further research.
The summary of the results

of the thesis.

Conclusions | Chapter 6 | Conclusions

3.2. Systemic change and Sustainable transition

Modern society relies heavily on technology. Many of the societal functions such as
transportation, nutrition, and communication are related to technological solutions that fulfil
these functions. As a result, socio-technical systems comprise a variety of sub-functions,
such as production, distribution, and the use of different technologies. As an example, the
sub-functions need knowledge, labour, cultural meanings, and capital to fulfil these sub-
functions. (Geels, 2004)

Sustainable transition consists of long-term changes that create pressure on markets,
regulations, and user groups. According to the multi-level perspective approach, transitions
are the result of interaction between processes on three levels, which means that the
transition is determined by the synergy between niche, regime, and landscape. A regime is
described as a sociotechnical system that is changing over time, and thus some old habits
slowly transform into new ones. The landscape refers to the norms that are embodied in a

culture, i.e., megatrends and external actors. Interconnected actors, activities, and
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externalities can relate to political, cultural, environmental, or global factors, which put
pressure on regimes. It is common for niche innovations to draw inspiration from existing
regimes such as local practices, regulations, or cultural actors. In this case, niches provide
pioneering and learning opportunities for socio-technical change. Changes at the landscape
level create pressure on the regime level, and the regime provides opportunities for niche
innovations. As a result of integrating these processes, novelties can compete with the

existing regime in mainstream markets. (Geels et al. 2007, 399-401, 403)

Figure 3 illustrates the dynamic between landscape, regimes, and niches in multi-level
perspective. The socio-technical regime is illustrated as a box in the centre, but it is shaped
by novelties, niche-innovations, and demands of existing systems. These linkages,
interactions, and pressures are presented as arrows breaking through "the window of
opportunity”. Through interaction with these actors, new norms may start to develop, which

results in a new regime over time.
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Figure 3. Multi-level perspective consider transition from perspectives that contribute to the changes. (Geels et al. 2007)
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In current economics, enterprises are dependent on economic growth, as well as the
governmental decision-making. The rules, obligations and legislation set by governments
are steering and controlling enterprises. Policies can support or shape the sectors to operate
in certain pathway, i.e., with tax concessions, government purchases, loans, or grant terms,
and therefore there is vital dependency between policymaking and enterprises operations.
However, dependency has an impact to governments too, as enterprises have intentions to
have an influence on policymakers to shape the current legislation. Further, there is a lack
of explicit attention paid to the political and power dynamics that underlie policies'
development and implementation. Geels et al. argue that many transition studies overlook
existing actions and incumbent actors, or view regimes as monolithic barriers. The stability
of an existing system is often analysed in terms of lock-in, path dependence, and inertia, a
metaphor widely used to describe the 'technological momentum' of the system. (Geels et al.
2014, 23, 26-27)

3.3. Circular Economy Business and Small- and Medium Sized Enterprises

In EU Small- and Medium Sized Enterprises are representing ninety-nine percent of all of
businesses. The definition of SMEs is based on both staff headcount and turnover or balance
sheet total. The maximum turnover of Medium-sized enterprises is 50 million euros, and the
staff headcount is 250 persons. With the total of staff headcount and turnover less than those

are defined as small enterprises. (European Commission, 2023)

The transformation to sustainability in business is crucial for the protection from climate
change and further crises related to it. In addition to the triple bottom line approach,
sustainability in business can be divided into three categories. Conventional business goals
are developed from an economic perspective, and thus all decisions are based on economic
values. The goal of social or environmentally driven entrepreneurship is a combination of
economic value with social or ecological values. Whereas sustainable entrepreneurship
integrates economic, social, and environmental perspectives, meaning that business is based

on profit, planet, and people considerations. (Diepolder et al., 2021, 2-4)

The concept of design for circular economy is illustrated in Figure 4, adapted from RSA,

The Great Recovery (RSA, 2016). In the centre, the priority principle of circular economy
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is presented in a prioritized order. First, is product longevity, followed by maintenance,
product as a service, reusing and finally recycling. The aim is to replace the acquisition of
natural raw materials with recycled materials, and taking advantage of the materials that are
already in use. This requires that the whole life cycle of a product is studied from designing
phase to disposal processes. In designing phase it is considered which materials are used in
the production, as well as the recyclability and repairability of the products and materials.
The resource efficiency, including the use of energy and water for the production phase are
needed to consider as well. The Distribution Phase, the Use Phase and The Disposal Phase
are required to be rethought, as to avoid generation of waste. For circularity, it is needed to
have a method to recycle the used materials in a closed loop, and not just producing new
goods from recyclable resources. Therefore, it should be noted that fully functioning
circularity requires systemic change, which considers all designing phases and life cycle

perspectives.

e Ecodesign
Resource efficiency,
inc. energy & water
Recycled materials
e Modularity

¢ Recyclability

* Recycling and side-flow utilization

¢ Renewable resources
&o Longevity
Maintenance, repairing
Product as a service
Renting and leasing services
Reuse

e Usage of energy & water
Refurbish, remanufacture,

reselling

Acquisition of raw materials

N

Energy recovery

e Resource management
* Waste management
e Side-flow utilization
* Take-back of materials

Recycling
e Supporting services Recycling of materials, * Resource efficiency
* Second-hand side-flows * Logistics

* Recycling

Figure 4. The concept of Circular economy. In the centre it is illustrated the priority principle that supports material
circularity. On the outside of the circle the production phases are presented. Energy recovery means that the material is
taken out of the circularity, and therefore acquisition of raw materials may be needed. (Adapted from RSA 2016)
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Schroeder et al., (2019, 91) have studied the connection between CE and Sustainable
Development Goals (SDG). CE practices have a vital role to achieving several Sustainable
Development Goals. In their study, several goals were identified and categorized into
economic, social, and environmental pillars, as illustrated in Figure 5. The arrows indicate
the main interactions, synergies, and trade-offs between the SDGs and CE practices.
Additionally, it is assessed, how strong or weak contribution CE practices have in achieving
SDGs. For instance, the goal of responsible consumption and production is social and partly
economical, which have an impact to the goal of sustainable cities and communities

indirectly.

Economic pillar Social pillar Environmental pillar

Strong link/
direct
contribution of
CE to goals

Indirect
contribution of
CE practices to
achieve target
(e.g. via other
SDGs)
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Figure 5. Relationships between Sustainable Development Goals and circular economy. All the 17 goals were considered
how strong or weak the linkage is, but also the aspects of economic, social and environmental were assesses. (Schroeder
etal. 2019, 90)
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In a study by Rizos et al. (2016, 3-6), the main barriers of implementing CE in SMEs are
discussed. The study is based on a literature review. The categorized, potential barriers that

they identified are:

- Alack of support from the supply and demand network underlines the dependencies
of the customers’ and suppliers’ engagement in sustainability. Implementing CE can
increase the complexity of the supply chain, requiring the seeking of new distribution
channels, as the CE Business Model requires a new form of knowledge and
technologies.

- The lack of capital, including costs and human resources. Implementation requires
rethinking and planning a new business model, investments and grants to influence

the possibilities of transition towards CE.

- The lack of governmental support or effective legislation, which refers to funding,
taxation, regulations, and innovation policies. It is underlined that collaboration such
as knowledge sharing would be beneficial but could also be harmful for the

enterprise’s competitiveness.

- The administrative burden regarding to monitoring and reporting the environmental
performance, which are considered complex, is not affordable enough for SMEs and

could need external consultants.

- Lack of technical and technological know-how, which weakens the transition to
circularity. The technologies related to linear technology locks the economy into its
current linear form and the demand influences the operations of SMEs. As a result,

SMEs commonly adopt the business models they are familiar with.

- The lack of information indicates that the principle of CE is still unknown, and that
there are plenty of non-utilized business potential regarding CE business models and

stakeholders through the value chain.

- The company environmental culture, i.e., the attitudes, philosophy and habits of

manager and employees.
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On the other hand, the studies of Rizos et al. (2016), consider that the enablers mentioned
the most had some similarities as the barriers. Bases on the findings, the mindset of the
company, its management and employees have either a negative or a positive impact on the
transition towards CE business model. They claim that newly founded companies are better
able to adopt CE principles. This is because the company culture is still developing, and old
habits cannot prevent the rethinking of business models. The importance of establishing
networks of like-minded entrepreneurs as well as partnerships with supply chains is
mentioned by the majority. Further, stakeholder and customer demands are viewed as vital
motivators for adopting CE business models. For SMEs, it is crucial that the business model
is profitable. Therefore, it is hoped that funds and grants will be provided to promote
investment in implementing a circular economy, as well as awards that recognize those who

practice CE business. The most mentioned enablers are:
- The company’s environmental culture
- Networking
- Support from the demand network
- Financial attractiveness
- Recognition
- Personal knowledge
- Government support.

- (Rizosetal., 2016, 11-12)

3.4. Sykli Environmental College

This thesis was commissioned by Sykli. Sykli is a vocational college which offers
consultation, development projects, short training courses, and further and continuing
education for adults. The focus is on sustainability and enhancing environmental awareness

in their customers’ operations. (Sykli, 2022a)
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The fields of education, that Sykli offers are:

- Energy Efficiency

- Quality, Environmental and Safety Management
- Resource Efficiency

- Logistics

- Water Supply Management

- Environmental Management

- Environmental Education.

(Sykli, 2022b)

This thesis provides results for the use in the development project work of Sykli. The
development projects related to this thesis are:

1. Pilot Environment for Circular Economy

This project is a collaboration between Sykli Oy, Satakunnan Yritt4jat, and piloting
operators. The aim is to improve the competencies and skills related to CE and innovative
operations in SMEs in the region. The project assists enterprises in identifying development
needs regarding CE and enables them to develop concrete pilots. Additionally, CE
knowledge and implementation are supported, and developing circular business models and
collaboration between local operators are encouraged. The development of CE competencies
in the Satakunta region increases SMES' competitiveness, enables broader operations in
subcontracted chains, and enables becoming more resource efficient. Furthermore, a circular
economy ecosystem improves collaboration between local enterprises, product

development, and CE business model creation. (Sykli, 2022c)
2. SMEs in Circular Economy Business Enhancing Network

In this project the aim is to identify the potential of CE business. A model is developed for
developing circular economy to SMEs as to discover new ways to operate and practice new
business models. The background of the project is that there is not enough knowledge of CE
in SMEs. The target group are SMEs in the municipalities of Hyvinkad, Vantaa, Mantsala,
Tuusula, Nurmijarvi, Vihti, Karkkila, Kerava and Jarvenp&d. The aim is to develop a

network, in which the SMEs can utilize circular economy business models to enhance the
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change towards sustainability transition, as implementation of CE requires value chains,

industrial symbiosis and collaboration. (Sykli, 2022d)

3.5. Case regions

As stated by law, municipalities in Finland are required to provide economically, socially,
and environmentally sustainable services for the residents. Furthermore, the law facilitates
and advances the systematic nature and financial sustainability of municipalities' activities.
(Local Government Act, 2015)

The city of Hyvink&a has been one of the Fisu municipalities (Finnish sustainable
communities) since year the 2007. The network of Fisu municipalities is committed to an
aim of achieving carbon neutrality, being waste free, and reducing overconsumption by
2050. Additionally, the city of Hyvink&i has joined The Towards Carbon Neutral
Municipalities (Hinku) network in 2016. The network offers i.e., support in climate actions,

share the best practices, and networking. (Hyvinkéaa, 2022a)

The environmental programme 2023-2027 carries out the sustainability roadmap 2019—
2050. The focus of the programme is divided into six themes and the aim is to achieve a
sustainable and responsible operating city. CE is included in many of the goals, as these are
related i.e., reducing emissions, resource efficiency, longevity, and increased environmental
awareness. The goals of the theme 3. Waste and materials’ are closely linked to promoting
CE and supporting the CE business opportunities. (Hyvinkaa, 2022b)

The city of Pori is a partner in the Circwaste — Finland towards circular economy -project.
This project aims for resource efficiency, preventing waste and utilizing virgin materials.
The National Waste Management Plan is considered in the actions, that aims to carry out
pilots, trials and practice demonstrations related to resource efficiency in the region and

cities involved in the project. (Circwaste, 2021)
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4. Results

Firstly, this chapter presents future studies and the general changes in work-life. Secondly,
the findings of the literature review regarding the competence needs are considered, and the
key competencies of CE are presented in more depth. Thirdly, the findings of the interviews
are presented. Based on the perspectives of both specialists and SMEs, the current situation,
as well as competence needs, drivers, and barriers to implementing CE are considered.

4.1. The Competence Needs of Circular Economy

Future studies research place focus on what is most likely to be included in the future, what
is known about the different scenarios, and also what we would like to see happen in the
future. As a result of future studies, scenarios, trends, and predictions are formulated. In
Finland, i.e., the Finnish Government and the Finnish Innovation Fund Sitra prepare reports
about the future of the whole of society. In addition, organizations from various fields can

draft visions that reflect their own perspectives. (Viitala & Jylha 2006, 34-36)

Work-life is currently going through a transformation, where new competencies and skills,
as well as new solutions are required. The report of Sitra evaluates how CE is changing
work-life and what the competence requirements are in the chemical, construction, and
technology sectors. The tasks in work-life are changing and diversifying, which requires a
shift in mindset. The change is therefore not straightforward in every industry. Besides the
occupational specific skills and the core competencies of each field, co-operation,
networking, and the sharing of information are mentioned as important for implementing
CE. The CE competencies are therefore based on the basic skills required by each
occupation. The designing, producing, and sourcing of raw materials, life cycle thinking,
digital competencies, and the combining of various skills are becoming more and more

beneficial, both in the future and today. (Degerman et al., 2022, 7-9)

Foucrier and Wiek (2019, 5-7) have studied the competencies of sustainability
entrepreneurship. The study separates tasks and competencies by defining tasks as actions,

while competencies are defined as attitudes, skills, and knowledge, which are required to
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accomplish the tasks. According to their findings, relevant competence needs of
sustainability professionals are system thinking, future thinking, normative thinking,
strategic thinking, interpersonal competence, and integrational competence. Their results
show that the required competencies relate to being aware of sustainability challenges, the
widening of perspective, the ability to collaboration, being creative and innovative, being
driven by values and criteria, working ethically and for a better future, working
systematically, to be able to evaluate and report what has been done, and to also reflect on

both the personal and the collective.

Doyle (2014) and Kirk et al., (2013) claim that it is more likely that employers apply
sustainability related activities and work assignments into existing operations rather than
creating completely new sustainability jobs. Therefore, sustainability should be integrated
in the occupations, not only specific jobs concentrating on sustainability.

Figure 6 illustrates a pyramid model of needed competencies in work-life that was
formulated 2013 in collaboration with the industry leaders of energy sector and a division of
the US Department of Labor. The base of the pyramid contains Personal Skills that include
motivation, the ability to learn which lead to professionalism. Academic Competencies
meaning communication skills, the use of information, and critical and analytical
considerations. The third section shows Workplace Competencies meaning teamworking
skills; planning, organizing, following given directions, and solving problems self-regulative
and in a team. Technical Competencies relate to regulations and laws, quality, safety, the
principles, and concepts that are industry wide. The fifth section shows the understanding of
the work in depth that is specifically relevant to the industry. On the top, Occupational-
Specific Competences includes the competency needs of the position, which vary with the
responsibilities of each job. (Kirk et al. 2013)
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Figure 6. The competence needs of workforce in the field of sustainability. (Adapted from: Kirk et al., 2013)

In GreenComp — The European sustainability competence framework has identified four
interconnected competence areas: ‘embodying sustainability values’, ‘embracing
complexity in sustainability’, ‘envisioning sustainable futures’ and ‘acting for

sustainability’. (Bianchi et al., 2022)

Table 5 summarizes the main competencies and their objectives. As can be seen, the same
competencies reoccur even though the terms are varying, and therefore they can be
considered key competencies. The competence areas are closely related to the objectives of
strategic competence, systems thinking, normative competence and interpersonal

competence, which recur in the literature.

Table 5. Description of the competencies mentioned in the literature.

Competence Objectives References
Systems-thinking | The ability to analyze complex systems across (Wiek et al., 2011)
competence different scales and the consideration of systemic

features regarding sustainability issues.
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Systemic

competency

Systems thinking

competency

Systems thinking

Understanding the complexity and interconnections
of sustainability, and ability to widen the

perspectives.

Circular Systems thinking is one of the most
important competences, which requires the ability to
adopt new approaches, and considering the circular

design interventions and the systemic effects.

The ability to approach a sustainability problem from
all perspectives to gain a broader understanding on
how various elements are in interaction both within

and between systems.

(Biberhofer et al., 2019)

(Sumter et al., 2021)

(Bianchi et al., 2022)

Anticipatory

competence

Anticipatory

competency

Anticipatory

competence

Exploratory

The ability to analyse and evaluate future related
sustainability issues and the understanding of the

possible scenarios with future oriented knowledge.

The ability to cope with uncertainty and risks,
intergenerational thinking, and the realisation of

potentials.
Sustainability problem-solving skills and evaluating,
analysing, and illustrating the future related to

sustainability issues.

Exploring and linking different disciplines with a

(Wiek et al., 2011)

(Biberhofer et al., 2019)

(Ratinen & Linnanen,
2022)

thinking relational mindset, using creativity to come up with

new ideas and methods. (Bianchi et al., 2022)
Normative To be able to specify and apply sustainability values (Wiek et al., 2011)
competence and targets. Assessing the current and/or future states

and create sustainability visions for these systems.
Normative Norms and ethics, dealing with dilemmas and (Biberhofer et al., 2019)
competency emotions, and identifying alternative solutions.
Normative Circular Impact Assessment.

competency

(Sumter et al., 2021)
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Strategic The designing and implementing of interventions, (Wiek et al., 2011)
competence transitions, and strategies that also aims toward

sustainability on a practical level.
Strategic Innovative thinking and being open for possibilities, (Biberhofer et al., 2019)
competency creating a learning culture, where failures and

successes are transformed into learning. Managing

the implementation of sustainability.
Strategic Developing circular business models, service, and (Sumter et al., 2021)

u o

competency products. Circular User Engagement.
Interpersonal The motivation, facilitation, and enabling of (Wiek et al., 2011)
competence collaborative problem-solving and sustainability

research.
Interpersonal (Biberhofer et al., 2019)
competency Working in networks of multi-stakeholders,

participative teamwork, integrating leadership and

transdisciplinary communication.
Interpersonal

P ) ) o (Sumter et al., 2021)

competency Circular economy collaboration, and communication.

4.1.1. Systems Thinking Competence

The most mentioned competence in the research literature is related to systems thinking. The
complexity of sustainability requires the understanding of the interconnections of different
systems and the ability to think outside of the box. Especially with CE business models,
which are expected to lead the way to more sustainable business operations, these

competencies are important. (Biberhofer et al., 2019, 28-29)

For sustainability, systemic thinking is a crucial competence. To understanding the
complexity of sustainability requires critical thinking when identifying the challenges,
dealing with the information related to sustainability issues, and reflecting on the influence
of different backgrounds. (Bianchi et al., 2022)
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Systems thinking is crucial for sustainability transition, since there is a need for evaluating
the effects, impacts, and dynamics of different actors. Systems thinking includes analysing
the complexities of sustainability issues, assessing the cause-effects, the adaptation to
changes, the understanding of systemic features of sustainability, as well as the context of
social, environmental, technological, and economical systems. (Wiek et al., 2011, 207)

4.1.2. Interdisciplinary Collaboration Competence

Interpersonal competence is about the communication, negotiation and collaboration skills
used to research and solve sustainability problems. A key to this competence are the abilities
of understanding, embracing, and facilitating diversity across various cultures, groups,
communities, and individuals. Since sustainability challenges are caused by various actors
and activities, resolving these challenges requires a broad understanding of other
perspectives, and collaboration between different actors. This includes a strong collaboration
with stakeholders. (Wiek et al., 2011, 211)

The skills that are required to work with networks, i.e., stakeholders, are crucial from the
perspective of circularity. Interpersonal competence, and the ability to collaborate with local
stakeholders is closely related to circular thinking. By engaging with local operators, it is
possible to find creative solutions to challenges and build a stronger collaborative network
to support the transition to CE. (Biberhofer et al., 2019, 29-30)

4.1.3. Strategic Thinking Competence

Strategic competence is linked to ability to design and implement transitions and governance
strategies. This competence requires a solid understanding of concepts such as intentionality,
systemic inertia, path dependencies, barriers, carriers, alliances, the viability, feasibility,
effectiveness, efficiency, and potential unintended consequences of systemic interventions.
(Wiek et al., 2011, 210)

The need for strategic skills is especially necessary for sustainability-driven enterprises,

where monitoring processes and business performance are more important than in
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conventional enterprises. These skills are related to working systematically, setting targets,
and creating philosophy for the company. (Biberhofer et al., 2019, 29-30)

A strategic competency includes the ability to recognize and analyse problems as well as the
ability to identify new opportunities or solutions to these problems. This could mean even
idealistic ideas and visions can be finally put into practice as a solution to problems.
Innovation is one of the most important factors for SMEs, as it could help them to secure a

competitive position in the international market. (Biberhofer et al., 2019, 29)

To put the values into practice, sustainability strategies need to be combined into the
everyday life of a company. Furthermore, in order to communicate the activities,
development and impact of sustainability, measuring is needed. When sustainability is the
core of the business, there is a dilemma resulting from an economic system based upon
growth. As well as understanding business, it is critical to assess the negative impact of
social or environmental aspects — and to avoid compromises at their expense. Sustainable
businesses are likely to adopt a responsible approach to their strategies, which encourages
them to apply them in their daily operations. (Biberhofer et al., 2019, 29-30)

4.1.4. Foresight Thinking Competence

The most important abilities related to Foresight Thinking (also defined as anticipatory)
Competence are long-term and intergenerational thinking, as well as coping with risks and
uncertainties and realizing the potential or capabilities of a sustainable future. (Biberhofer et
al., 2019, 29)

Sustainability requires both short- and long-term planning. Anticipatory thinking is the
ability to identify key sustainability issues, and assess and evaluate the future through
scenarios, visions, and frameworks. Keeping in mind the needs of future generations, the
aim is to prevent harmful impacts or consequences resulting from such activities. A vision
can be created based on the precautionary principle, considering path-dependence, making
future predictions and scenarios, and using backcasting methods. (Wiek et al., 2011, 209)
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4.1.5. Other Competencies

In GreenComp (Bianchi et al., 2022, 14-15) the sustainability values consist of the ability to
reflect one's own values and to understand the varying values of individuals, as well as the
ability to critically evaluate how values are aligned with sustainability. Supporting fairness
and promoting nature are values that consider justice for both present and future generations,
as well as the role of humans within nature. Additionally, it is essential to respect the rights

and needs of other species and nature, and to restore and regenerate ecosystem resilience.

The ability to self-reflect enables the individual to learn from experiences, including failures
and mistakes, and these provide the opportunity to develop potential and capabilities. for
future operations. Additionally, it is critical to look at business operations holistically and
consider long-term effects, including creating scenarios and visions. To create a
collaborative bridge between generations, sustainable driven entrepreneurs confront the

issues that concerns generations. (Biberhofer et al., 2019, 29)

Particularly in sustainable-driven companies, normative competency is important since the
value for doing the right thing is fundamental to their operations. This means that those
companies are dealing with the sustainable issues, and they go deeper than reflecting on their
own acts or awareness of sustainability. The values and virtues of ethics are the base for
action orientation. (Biberhofer et al., 2019, 29)

According to the Council of the European Union, life-long learning consists of knowledge,
skills, and attitudes. In this sense, knowledge refers to understanding the concepts, facts,
theories, norms, and the basic principles of the world. Skills are based on knowledge,
communication in various languages, application of concepts and theories in practice both
individually and collaboratively, conclusions and evaluations, as well as the use of tools and
technologies. Attitudes are described as a mindset that is motivated, interested, curious, and
willing to learn. The definition also includes being positive, pursuing resilience, and learning
throughout one's lifetime without forgetting to be critical, and are the keys to a life-long

learning attitude. (European Commission, 2019)

The importance of digital competence is highlighted in many reports to be as one of the most
important skills (Opetushallitus, 2019; Coski-21, 2019). The study of OPH (2019, 23-24)

shows that on the top of the most increasing competence needs are related to digitalization:
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the competence of digital solutions, the use of digital platforms, and management skills in

digital functions.

4.2. Interviews

The findings of interviewed specialists are presented by themes, followed by SMEs'
perspectives. The specialist interviewees consider SMEs based on the knowledge they have
of SMEs in general, while SME representatives are asked to assess their business from their

own perspective.

4.2.1. The Current Situation of SMEs

Based on the interviews of specialists, it was found that SMEs are becoming more interested
in CE. All interviewed specialists, however, note that SMEs represent a wide range of
businesses from different industries. In addition, there is considerable variation between
small and medium-sized enterprises. The interviewees comment that the current situation is
difficult to analyse on behalf of all SMEs, as there are pioneers and early adopters, as well
as those yet unfamiliar with CE.

The interviews of SME representatives reveal that they are interested in circular economy
and responsible business. They have heard of CE and have some understanding of the
terminology regarding to it. However, the CE principles and business models are still not
realized on a practical level. Further, they may not be aware of how CE can be applied and
implemented in practice to their field. Most of them find that resources are too limited to
consider CE activities or creating new business models since it takes significant resources to
keep the business running. In contrast, SMEs that have identified CE actions, operate in CE
business, or are even founded on a CE business model find that they have plenty of
knowledge. In addition, they find that information is readily available for everyone, and they

do not need any new competencies or skills to run their business.

The specialists and SMEs’ representatives are given a series of statements and are asked to

indicate whether they agree or disagree with them. The specialists evaluate the situation of
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SMEs in general, while the SME representatives are asked to reflect the statements in
relation to their own business. Therefore, it should be noted that the specialists’ vision with
a consideration of SMEs is a wider overview, while the SMEs answers are referring to

individual enterprises.

Figure 7 compares the answers between the specialists and the SME representatives. As can
be seen, the specialist interviewees and the SME representatives view the current situation
differently. According to the specialists, it appears that SMEs have not identified potential
for CE all that well, but they are willing to communicate with stakeholders, and develop
their value chains. Thus, most interviewees agree strongly that there is more CE potential to
be utilized. In contrast, interviewed SMEs have a more positive outlook regarding their
current state of CE implementation. Most SMEs agree that they have recognized CE
potential, their management is committed to implementing CE, and therefore CE principles
are implemented into their business practices as well. According to SMEs' evaluations, CE
plays a crucial role in their business operations. Despite this, interviewed specialists believe
that SMEs' CE implementation can and should still be improved. In light of the differences
in answers between the specialists and the representatives of SMEs, it appears that SMEs
should consider CE from a broader perspective. Some of the specialist interviewees point
out that CE is mainly defined from recycling perspective, which could explain the difference

between the answers.
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Specialists perspective The current state in SMEs SMEs perspective

The potential of the circular economy is identified. _

Companies' management are committed
to the transition to circular economy.

Companies have made changes to business models
to support the transition to circular economy.

Companies have formulated measures to assess
circular economy implementation
in their operations.

Companies engage in dialogue with their main
stakeholders of circular economy.

Companies could benefit more of the principles of
circular economy in their operations.

Companies are actively working to
develop their value chains.

Circular economy thinking has been _

integrated into companies' strategy.

Circular economy thinking has been integrated
into companies’ operations.

Strongly agree Somewhat agree Neither agree or disagree Somewhat disagree  Strongly disagree Dont't know

Figure 7. The results of the image of the current situation in SMEs, basis on the interviewed specialists. The majority agree
strongly that SMEs could benefit more from CE. Additionally, the understanding of CE principles could be better. The total
number of interviewees is 11, which include 5 specialists and 6 SME representatives.

The specialist interviews indicate that there is a strong emphasis placed on the need for
knowledge and information. They believe that SMEs can benefit from a better understanding
of the opportunities that CE could provide, knowledge of resource efficiency, and strategies
for implementing CE. SMEs should also be aware of the upcoming directives and how those
may be affecting their operations. Adapting to upcoming requirements is difficult without a
comprehensive understanding of CE principles and CE business models. Interviewed
specialists believe that there are several CE funding possibilities available, but not all SMEs
know where and how to apply for them. According to specialists, especially smaller SMEs
have difficulties with funding applications, as they do not have enough resources to consult
an expert. Thus, SMEs may miss out on the opportunity to obtain financial assistance to be

able to launch or expand CE business.

The interviewed SMEs express the wish for simple, structured information that is easily
understood, easy to access, and focuses on the practices and examples of their own field of
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practice. It was revealed through discussions with SMEs that it is necessary to gain a broader
perspective for assessing business opportunities and determining the vision for the future of
their industry. Further, it is essential to acquire industry-specific skills to apply CE practices

on a practical level.

The following factors (Figure 8) are presented to interviewees as to rank how important these
are for CE. Thus, it is studied how well SMEs understand the concept of CE. It can be seen
that specialist interviewees find most of the factors either ‘very important’ or ‘important’.
According to most of the interviewees, all these factors are essential for CE, but this depends
on the industry and the SMES' resources, as well as how effectively SMEs can contribute to
these factors. In contrast, SME representatives find recycling, decreasing waste production,
and decreasing single-use waste as 'very important' factors, but resource-efficiency as
‘important’. One SME representative, however, finds that the decreasing waste production

and the decrease in purchases are 'not important at all'.

This variation between answers also indicates that CE is determined by SMEs primarily from
a recycling and waste management perspective. However, it is difficult to analyse, whether
SMEs emphasize the importance of the factors based on which of these they can have an
impact, or how important the factors are for CE implementation. Thus, the results indicate
that SMEs are probably not considering their performance from all CE aspects, and therefore
also implies that SMEs may not be taking full advantage of CE. It appears that there is a
need for focusing on developing a more holistic approach to CE. With a broader CE
perspective, SMEs could find new business opportunities, which CE activities could offer

them.
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Specialists perspective SMEs perspective
Resource-efficiency
Decrease of the use of virgin
natural resources
Recycling
The decrease of producing waste
The transparency of supply chain
Energy efficiency
Product longevity with
supporting services
Product-as-a-service -concept
Decrease of single-use-products
Decrease of purchases
Decrease of carbo footprint

Mitigation of climate change

Protecting biodiversity

Very important Important Somewhat imporant Not important Not important at all Dont't know

Figure 8. Factors that are ranked on the level of importance by the interviewees of the specialists on the left side, and SME
representatives on the right side. The total number of respondents are 5 specialists and 6 SME representatives. This figure
illustrates that the difference of opinion between specialists and SME representatives indicate that there is a need for
developing a broader approach to CE.

4.2.2. Drivers and Barriers of Implementing CE in Business

Due to the fact, that the purpose of enterprises is to make a profit, all interviewees assess
business profits as the primary driver for SMEs. Secondly, many respondents note
stakeholder requirements. By this they mean that various stakeholders, especially customers,
and supply chain operators, can expect SMEs to provide sustainable products and services.
Thus, there could be a risk to the company's business opportunities if it cannot meet these
demands. Furthermore, the company may be required to meet certain terms for its proposed
request, and if it is unable to meet those terms, then its products or services will not be
considered. One specialist interviewee points out that this is one of the reasons why CE
demands also involve increasingly SMEs through subcontracting chains. The specialist
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believes that the transition to CE business can occur quite rapidly through subcontracting

chains, and that therefore the need for CE implementation is increasing in SMEs.

Figure 9 illustrates how the specialists rate drivers such as legislation, stakeholders'
demands, organization’s internal development, business profits, organization’s values and
goals and organization’s position as a forerunner in terms of importance and effectiveness.
The key drivers, according to the specialists are increased business profits, stakeholders’
demands that impact on the SMEs operations, and the legislation which defines the minimum
obligations. After the top three drivers, there is a variation regarding the responses. Most
interviewees point out that legislative tools can be viewed as a driver, as SMEs must comply
with the law and directives. Therefore, legislative tools change the way SMEs are required
to operate. Despite this, one specialist interviewee state that legislation is not always seen as
a positive steering mechanism, but rather as a mandatory one. According to the interviewee,
the company's internal values and goals are more impactful since the company aims to meet
its own goals. Thus, the commitment of the company's management can be a more effective

driver than legislation or externally set targets.

Business profits

Stakeholders' demands

Drivers of
implementing
Circular Economy

Legislation

Organization's
values and goals

Organization's internal
development

Organization's position
as a forerunner

Figure 9. Most interviewees find business profits and the demands of stakeholders as the most impactful drivers.
Legislation, and internally set goals and values are seen effective as well.
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The majority of SME representatives determined business profits as one of the main drivers
for their operations. They also find that CE goals set by the EU and the Government are a
good idea in general, but they have difficulties to integrate these into actions. Moreover,
some SMEs perceive legislation and internal CE goals as guidelines rather than as a mandate
since CE implementation is not supervised. Additionally, CE is not stated in these SMEs'
strategies, nor do they have not set their own objectives for implementing CE. Nevertheless,
a few interviewees note that there are not many barriers to CE implementation, but instead
drivers, and that CE business can be profitable. Business profits, however, is not mentioned
as the primary motivation by these interviewees. Additionally, CE has an obvious value in
the operation of the business of those enterprises.

The lack of knowledge is mentioned in most interviews as a main barrier for implementing
CE. All the possibilities of CE business models, practices and principles are still not widely
known in SMEs. Even though there are plenty of CE forerunners and pioneers, that have
taken advantage of CE and operated successfully for years, however, this represents only
one group of SMEs. The discussions with the specialists show that norms and company
culture are not easy to change, even if the people would like to. Therefore, younger
companies and start-ups are seen as more adaptable than an enterprise that has been operating

for decades.

Many SME representatives find that some of the interviewing questions are hard to answer,
as they have not enough awareness of practices regarding CE. On a practical level, the SMEs
say that they find it difficult to understand and apply the legislation to their operations.
Furthermore, there are points of view among SMEs that implementing in CE would mean
costly investments, and that the benefits of CE are mostly minor savings rather than profits.
As a result, the drivers and barriers are significantly varying between industries and
enterprises. Moreover, it appears that larger SMEs set their strategies and goals more

systematically than smaller SMEs, also when it comes to implementing CE.

4.2.3. Data Collection and The Use of Data

The specialist interviewees highlight that data should be in the central role in reporting the

business performance. Consequently, they find that the collection of data is not widely use
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in SMEs. According to one interviewee, it is notable to point out the importance of utilizing
the collected data, since it is otherwise useless information. It is also mentioned that it would
be important to share information between the operators. However, SMEs want to protect
their business secrets, and therefore they are hesitant about sharing data with other operators.
In addition, the sharing of data is only considered useful when it provides benefits to the
company itself. The availability of information on best practices, materials, etc., is crucial to
ensuring CE is possible to implement at all levels of business operations. Industrial

symbioses and ecosystems between SMEs are difficult to establish without collaboration.

Collecting data and utilizing that information is one of the challenges for SMEs. There is a
lack of resources, particularly in small SMEs, which is why data potential is not fully
utilized. The SMEs find that it is not simple to create indicators and measures in order to
assess the implementation of CE in practices. Also, there are plenty of CE perspectives and
not all of them are relevant to every SMEs in various industries. Smaller businesses do not
report or measure their business performance more than is required, and therefore measures
regarding CE are not created either. In addition, many SMEs find that their resources are
barely enough for day-to-day operations, and therefore it is challenging to consider

measuring and reporting as it would require more working hours.

4.3. Answering to Research Questions

The study aims to answer the research questions: what are the main competence needs of CE
in SMEs and have SMEs taken advantage of CE potential. As an outcome, the study was

able to find the answers to the research questions, which are presented below.

1. What are the main competence needs of CE in SMEs?

This study identifies competence needs for systems thinking, interdisciplinary collaboration,
strategic thinking, and foresight thinking. As a result, SMEs require a more comprehensive
understanding of how to think about their operations from various perspectives. They also
require the ability to develop a greater understanding of CE principles but also the
possibilities associated with CE business. Collaboration skills that take advantage of
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expertise in other fields are critical to CE implementation. For CE implementation, it is
essential to create a collaborative working environment that encourages innovation, as well
as information sharing and collaboration between local operators. Besides identifying CE
opportunities, SMEs should consider potential risks and develop visions and strategies in
order to adapt to future demands. Additionally, they need the competence as to understand
how to minimize risks, which is one aspect of sustainability. SMEs must be able to
understand and evaluate the data available to them and use it in decision-making. Finally,
they must be able to adapt to changing circumstances and compete innovatively in the

market.

2. Have SMEs taken advantage of CE potential?

It is important to note that SMEs work in many different fields, and it includes both smaller
and larger businesses. As a result of the interviews, it was revealed that some SMEs are
already implementing CE technology, and there are some best practices in place as examples.

It appears, however, that CE is not implemented as well as it could be in SMEs in general.

Further research is needed to identify ways to improve CE implementation in SMEs.
Additionally, SMEs need guidance to be able to assess the benefits CE can provide to their
business. It seems that SMEs do not entirely understand the advantages of CE and want

guidance on the first practical steps to take.

Finally, the zero responses to the survey as well as the difficulties in finding SME
representatives for the interviews could indicate that SME representatives are not
particularly interested in CE; they do not identify CE practices, or they are not aware of CE
aspects on a larger scale. On the other hand, it is imperative to note that the lack of responses
does not necessarily mean that CE is not a crucial topic, since SMEs are also facing resource

loss. Therefore, attending the study may not have beneficial appeal to them.
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5. Discussion

This chapter considers and combines the findings of both the interviews and the literature
review. In addition, the practical implications including future recommendations for Sykili,

and validity as well as the challenges of this study are discussed.

The Future barometer 2023 indicates that most Finns feel positive about their future and
believe they have an impact on it, despite the ongoing global crises. However, there is some
variation in the views of respondents. It appears that educational background and political
viewpoint contribute the most variation in how closely the megatrends 2023 match their
vision of the future. (Ld&hdeméki-Pekkinen et al., 2023)

A sudden change in the global market or in the environment may accelerate the transition,
hence quick actions are needed, and the COVID-19 pandemic showed us that changes are
possible (Halme et al., 2021). Nevertheless, rapid changes require actions at all levels, from
the global to the national levels, as well as in the private sector, including SMEs. However,
when a crisis suddenly occurs, there may be a greater sense of political willingness and

shared values that lead to actions than in ‘a normal’ circumstances.

The values and virtues of a company and its management are also crucial to the
implementation of sustainable business practices. It appears that CE implementation requires
commitment on a governmental and strategic levels. Furthermore, these targets must put in
practice. As one specialist interviewee states, instead of obligatory drivers such as legislation
or externally set targets, committed management can be an even more effective driver toward
CE. In that case, CE principles and a holistic approach to business must already be
implemented within the organization. The organization itself is inanimate, and therefore
cannot formulate a strategy, but its staff can. Thus, staff must be educated, determined, and
management must actively make decisions in order to promote CE implementation and CE

practices.

Considering how the current global environment is constantly changing, it is challenging to
predict future competence needs with certainty; hence it is only possible to evaluate

predictions. There is a wide range of different fields where SMEs are operating. Therefore,
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concrete, and precise skills of work-life is difficult to identify, and hence the predictions are

more of themed perspectives, or trends.

The general competence needs of work-life indicate that there is a huge demand to
implement sustainability as well as CE in the operation of the companies (Degerman et al.,
2022, 8-9). SMEs represent majority of all businesses (European Commission, 2023), and
therefore the competence needs of CE are crucial also for their operations. The literature
review reveals that there is a need for skills related to sustainability, and cross-disciplinary
expertise. By ensuring beneficial competencies in the workforce, the organisation is better
prepared for the future. Collaboration across disciplines and the creation of industrial
ecosystems between SMEs are imperative for CE practices. Aside from cooperation, CE
requires information sharing among organisations. It is also necessary to change attitudes,
as CE demands us to re-consider if operators that were previously considered competitors

can be seen as partners instead.

The findings of this thesis show that several CE competencies are applicable to numerous
fields and occupations. In Figure 10 the triangle from Kirk et al. (2013) is adapted with CE
competencies added to each level. This illustrates how CE competencies can be applied at
all levels. At the base is Personal Effectiveness, which means motivation to learn and
broaden one's perspective. Academic Competencies are related to gaining more information
or education regarding CE. Workplace Competencies refer to following the goals and targets
the company has set, and therefore can be defined as the commitment to implementing CE.
Technology Competencies include resource efficiency, life cycle thinking, and finding
solutions so that directives are met. Industry-Specific Competencies relate to skills needed
to understand how CE is related to the field of practice and apply CE principles in operations.
At the top there is Occupational-Specific Competencies that are required in the position's

tasks. As a result, this might refer to integrating CE thinking into practice.
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OCCUPATION-SPECIFIC
E Implementing CE in one's occupation

INDUSTRY-SPECIFIC
@ Finding out the CE issues related to the industry
Applying the principles of CE

TECHNICAL COMPETENCIES
Getting familiar with the directives
Resource-efficiency and life-cycle thinking

WORKPLACE COMPETENCIES
®® Following the goals set by the organization

Working in a team, solving problems

Getting information and using it analytically

ACADEMIC COMPETENCIES
Q Collaborating

PERSONAL EFFECTIVENESS . Motivation to learn about CE

@ Ability to adopt new way of thinking

Figure 10. The competencies triangle by Kirk et al., 2013, with CE competencies applied.

Due to the continued advance of technologies and digitalisation, the use of digital tools and
technologies are also crucial for implementing CE in SMEs. It is challenging to respond to
the growing requirements for reporting business performance without the knowledge and
skills to search, produce and analyse data. The requirements are increasingly relating to
SMEs, rather than only large companies.

As different processes are included in the amount of data, there would be more potential to
take advantage of. With the help of digitalisation, it would be possible to make the value
chains more transparent, which is important to CE implementation. However, many
operators find is difficult to determine the advantaged of sharing information. Surely, private
matters and competitive advantages, and therefore guidelines to data sharing are needed.
(Kiertotalous-Suomi, 2023)

When comparing the results of the literature review and the findings of the interviews, the
four important CE competences can be identified (Fig 11). Competencies related to Systemic
Thinking and Interdisciplinary Collaboration are crucial for enhancing CE possibilities and
enabling ecosystems among SMEs. Additionally, Foresight thinking, and Strategic
Competence are essential to developing business performance and implementing company

values and strategies into practice. Through these competencies, SMEs can develop their
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performance, work in a more sustainable and ethical manner, improve their resilience, and
create CE business practices. In the absence of competencies to gain a broader perspective
on CE, an understanding of causality and linkages between actors, and Anticipatory
Thinking that includes strategies for the future, the company operates as if it is ‘fighting
fires'. This could make SMEs more vulnerable to rapid market changes. Therefore, SMEs
need to develop competencies that enable them to prepare for various scenarios. In the long

run, it can help them become more resilient and competitive.

The competence
needs of CE
Systems thinking Foresight thinking

competence / \ competence

Interdisciplinary Strategic thinking
collaboration competence

Figure 11. The key CE competencies based on the literature review.

When it comes to investing in the development of the company’s CE business model, the
timing is crucial, especially in SMEs. The advantage of forerunners is that they are able to
test and pilot new practices at their own pace. However, it is important to note that most
SMEs are unable to invest as much money and labour as large enterprises. On the other hand,
if the company postpones the demands in business operations until it is required by law, the
transitional period given might be too tight for the company, and it therefore may not be able
to make the necessary changes as quickly. In view of the current state of the world, changes
in work-life will happen, even if the company does not take any action. Thus, companies
should take into consideration a scenario in which the predicted visions are realized, but the

company has not prepared for it.

During the time of writing this thesis, it appears that we are living in somewhere between
present and future, as many of the predictions of future are coming into realisation sooner

than expected. Additionally, the norms of both the past and present can restrict our thinking.
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Sustainability has been in general discussion since | was young child, but still it is discussed

how competencies related to CE are important for the future.

5.1. Comparison to Recent Studies

Even though education is a key to sustainable issues, and people with higher education have
a better environmental awareness (Ratinen and Linnanen, 2022), there should be other
actions as well. During the study, it has become apparent that in addition to sharing
information, it is necessary to awaken an interest of CE in enterprises of all sizes. It is
difficult to integrate CE into operations without a proper understanding of it, but on the other
hand, those with a narrow view of CE do not seem to be interested in acquiring more
information about it. As one of the specialists note, it is common that the same enterprises
and forerunners are attending to many of the CE events. The positive side of reaching smaller
SMEs in the study gives an opportunity to compare the results with recent studies, which

have reached other types of enterprises.

In the survey of Circular Economy Finland (KiSu), it was found that education and support
are needed for CE implementation. The respondents states that they are familiar with CE,
and that implementation of CE practices is important. Eighty percent of respondents report
that their organisation has a strategy for implementing CE, and that most also measure CE
in their operations. In many organisations, CE practices are studied as to decrease emissions,
and compensation is also used as a mechanism. Additionally, resource-efficiency is
considered in the development of processes. Respondents name waste and recycling
practices, energy usage, remote working, and reducing travel as internal CE practices. Most
respondents (80%) believe that CE will play an increasingly significant role in the future. It
is interesting to note that although sixty percent of respondents strongly agree or somewhat
agree that their organisation has identified CE competence needs and has sufficient
competencies, over half find that they need more practical support in order to implement CE.
Despite this, the majority have attended free education seminars, participated in networks,
and taken advantage of projects and collaborations with educational institutions. The
described CE implementation challenges are a lack of competency, scattered of information,
difficulties in identifying the possibilities and impacts of CE, motivation and attitudes,

resources, and the lack of practical assistance. (Raisénen et al., 2023)
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The study of the Centre for Economic Development, Transport and the Environment (ELY -
keskus) have conducted a study in 2019 on how well Circular Economy is known in industry
sector in the Satakunta and Varsinais-Suomi regions. Seventy of the respondents are from
Satakunta and the other one-hundred and thirty are from Varsinais-Suomi. When considering
the respondents from Satakunta, fifty-seven percent find that CE is part of their business.
Thirty percent agree strongly that they know the possibilities of CE, and fifty percent find
that they know it fairly. Most of them state that there are actions that could enhance CE, and
that they could reduce waste in their operations. More than half of the respondents already
sell their waste flows further and is in co-operation with sub-suppliers, that operate in CE.
In contrast, only nineteen percent utilize the waste flows of others, even though the majority
aim to sell their waste flows further. Additionally, the majority think that CE can improve
the image of their operation, but only a small share of respondents declare that CE could
boost their own business. According to the study, there is a need for knowledge on how to
utilize waste flows, but also the quality and the demand of waste is concerning industry
sector. The respondents mentioned that tax benefits, networking and counselling could
improve CE in business. (ELY-keskus, 2019)

These findings are not comparable as such, but it helps to form a vision of the SMEs
operations. However, the results herein together with the results of ELY-keskus and KiSu
indicate that the competence needs are somewhat similar, even though the scale of operations
are clearly different. As a result, adopting CE practices in various fields of practice can be
challenging, since there are no straightforward guidelines that apply to all operators.

5.2. Practical Implication

Consequently, when offering education for SMEs, one of the challenges relate to raising the
interest of SMEs who are unfamiliar with the CE and sustainability themes. It is imperative
that the courses or informational webinars are also helpful and accessable for those
enterprises that have not familiarized themselves with CE. Even though CE practices can be
implemented by SMEs in various fields, it seems that CE terminology appear distant to
some. This can lead to a situation where only certain fields attend the courses, while other
fields do not. Furthermore, the results indicate that many SMEs are performing practices that

are closely related to CE, but they do not identify them as such. It could be considered
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whether CE education should be tailored according to the field or the knowledge level of
participants. Even if the absence of the forerunners can provide an example for beginners, it
is imperative to recognize that the competence needs of those newly introduced to CE may

differ significantly from those who are more experienced.

Sykli has developed a networking companionship concept, called Circular Economy
Network as a Service (CE Naas) together with Laatukeskus. CE Naas aims to bring up the
information of the organizations involved in development projects as well as to offer piloting
services to other organizations, consultations, and training. The purpose is to develop the
knowledge of CE, collect and measure the changes, and share the best practices with other

companions. (Sykli, 2022)

Identifying the CE competencies is a part of developing the company’s business towards
CE. Sitra has divided the main competencies into three categories: Organisation and Culture,
Functions and Innovation, and The CE Ecosystem. Organisation and Culture include the
embedded CE principles and core activities, as well as rethinking the business. Functions
and innovation are defined by product and service design, the operations of the organization
and the technologies it uses. The CE Ecosystem is about partnership and creating value

together with other operators, while using fewer resources. (Sitra & Deloitte, 2022, 87)

As a part of this thesis, a Circular Economy Competence tool (Fig. 12) is created to assist in
determining CE competence needs and identifying CE practices relevant in their field and
organization. The questions are intended to serve as a guide for identifying the competence
needs of an individual employee as well as company management in determining how CE
can CE implemented in the organization’s operations. The first step is to acquire more
knowledge so that competence can be gained. CE knowledge and competencies are then
adapted to company operations. As an example, the set of questions as outlined in Figure 12
can be applied in Sykli's courses and webinars, in which the future demands of SMEs are
discussed. As an SME representative is able to assess their business holistically and with a
broader vision of CE possibilities, it becomes easier to identify competence needs. Then
SMEs can begin developing their CE strategies, which will enable them to adapt to the

demands of the upcoming legislation and remain competitive in the long run.
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1. Individual level

What do you know?
How to deepen the
understanding of CE and
CE business models?

How can CE principles be
adapted to your
occupation? Could your
tasks be reshaped?

Can you implement CE
activities in your
organization?

| |

2. Industry level 3. Workplace level

What is the main focus of
the industry? What are the
future outlooks?

Determine the position of
the organization. Is it an
early adapter or beginner?

What is the staff's
understanding of CE?
What competencies are
needed?

What are the demands of
stakeholders?

What are the CE funding
possibilities, and what
competencies those

Do new directives and
regulations affect your
operations?

require?
Which CE business models
ra:;:iirhea:rz:;zt do? could be beneficial for the
p : company?
Getting knowledge Gaining new competencies

]

4. Strategies

What are the goals of the
organization? What are the
development needs?

Is the organization able to
adapt to new demands?
How resilient is the
organization?

How resource-efficient the
organization is? Is life-
cycle thinking considered?

What are the short-term

and long-term impacts?

How to decrease harmful
impacts?

!

5. Practices

What it needs to achieve
the organization's targets?

What is required to
implement CE in practice?
What expertise is
required?

Can the company test
sustainable/recycled
materials or pilot CE

business models?

When assessing the life-
cycle of a product/service,
what sort of waste and
loss is produced?

Adapting into operations

Figure 12. A tool for identifying the competence needs in SME. With a help of the questions, an individual employee as
well as management or various teams can broaden the vision of CE and CE business models in their organization.

As a result, there are identified some of the educational needs. Figure 13 summarises the

aspects of SMEs needs that are based on the results of this thesis. Firstly, SMEs need more

information, and they would benefit from a broader understanding of CE practices and

business models. Secondly, collaboration between operators is key to CE implementation.

Thus, SMEs need guidance in creating partnerships and ecosystems, and support for

collaboration and learning together with other SMEs is crucial. Thirdly, SMEs need

assistance in implementing CE at a practical level. They would benefit from guidance

regarding practical actions, as well as what the concrete aims and CE targets relating to their

specific industry are.



56

Educational needs

| + lIdentifying the CE competence needs |
+ Gaining a broader and more holistic approach to CE (
«@® - Gaining more information and skills related to CE competencies

| + Collaborationand networks
| + Creating partnerships and ecosystems

+ Sharing information and the best practices [

“ - CE implementation
;‘ @ + Applying legislation and targets within the industry/organisation

Figure 13. Identified educational needs regarding CE. The results of this study enable Sykli to respond to the needs of SMEs.

5.3. Challenges of the Study

The several terminologies related to circular economy, sustainability and circular business
models may complicate information sharing. The basic knowledge of CE varies, depending
on the field of the professional, their education and their interests. Therefore, some SMEs
may understand the CE principles differently than others. There is still a need for raising
awareness of these topics, even though the deadlines of the CE targets set by the Finnish

Government is approaching.

In order to study the SMEs, the original aim was to conduct a survey, which would have
been sent to all SMEs in the Satakunta and Hyvinké&a region via SME networks and to those
SMEs connected to the development projects of Sykli. Despite the wide distribution and
precise preparation of the survey, zero responses were received. As a result of the lack of
direct responses from entrepreneurs, it was necessary to interview specialists and
professionals who have view of the current situation of SMEs. The earlier formulated survey
was still found to be useful, and was utilized as it is when interviewing SME representatives.
The survey provided a useful basis for the specialist interviews as well, but some changes

were required.
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When conducting a survey, one challenge relates to the respondents, as the results are
dependent on how well the respondent understands the questions and the available answering
options. If the formulated questions are difficult to understand or a question asks two
different issues, then it is hard to analyse to which question the respondents have been
answered. (Vilkka, 2021) Regarding the interviews, it should be kept in mind that sometimes
people tend to do and say different things in different situations. This means that interview
is only one situation, and the thoughts or acts of the respondents can differ on a daily basis.
An interviewee can reflect public opinion or attitudes in the interviewing situation, and
therefore it is possible that their acts or their beliefs vary in another situation. (Taylor et al.,
2015)

However, in this study the greater challenge seems to be awakening the SMEs' interest in
attending the study. There are SMEs who may feel that CE is not relevant to their operations,
and therefore it is difficult to obtain their interested in the topic. At the same time, some
SMEs may find that they do not have enough knowledge to answer the questions. Moreover,
they may wish that CE practices increase profits without adding further costs. Responding
to a survey or interview, or using valuable time to attend a webinar — even if it is free may
seem pointless. The low response rate may therefore be attributed to a lack of interest, a lack

of knowledge, or a lack of resources.

To conduct the study qualitatively rather than quantitatively as originally planned, the
schedule had to be modified. Searching for SMEs, contacting them, and finally having them
attend the interview took more time than originally planned. It would have been more
efficient if 1 had received recommendations about suitable SMEs from experts who are
familiar with the SMEs in the case region.

5.4. Validity and Reliability

Even though most papers consider competencies from a general sustainability perspective,
and not an exact CE perspective, the competencies are similar to CE requirements. During
both data collection and literature review, it is revealed that CE is one of the practices to
implement a sustainable business. Therefore, the studies of CE and sustainability

competencies are close to each other, and thus are both relevant to this study. The scale of
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literature review can be viewed as somewhat narrow, however, the same competencies

reoccur in many different sources.

The identified competence needs based on both the literature review and interviews are
focusing on the general overview of SMEs. If the study would have been narrowed to
consider a certain field of practice, it would have then been possible to determine more
practical competence needs. The reports of several organizations that have conducted
surveys as to determine competency needs provided valuable information regarding the
current state of CE. However, some surveys and research are limited to consider certain

fields of practice or enterprises of all sizes.

It is worthwhile to consider the impression that the survey creates among SMEs since CE
forerunners who are more familiar with the topics are more likely to respond. For this study,
it would have been beneficial if it could have awakened the interest of respondents on a
variety of levels, and thus increased the diversity of the results. During the launch of the
survey, there was a few other organizations that have published surveys as to collect
information regarding CE. Having several surveys to respond to may affect the willingness
of SMEs to participate in this survey and, therefore, it is imperative to consider the way in
which the title and cover letter are formulated. It appears that terminology related to CE and
sustainability raises or does not raise interest. However, if the title and cover letter of the
survey are unclear, the respondent may then discontinue it midway. Therefore, the benefit
of the interviews provides an opportunity to ensure that SME representatives understand that
all types of answers are useful for the study, and that they do not need to be experts to answer.
It should be noted that the study was only able to reach smaller SMEs, and therefore the
factors such as a lack of resources may have been highlighted in the answers.

Although the SME representatives in the interview represent only a small percentage of all
SMEs, when combined the specialist interviews, the study is able to provide a general picture
of the state of CE competencies in SMEs. However, | would have preferred to interview
more SME representatives. The number of SME representatives interviewed would have
been higher if it were not so difficult to contact them. Since the interviews are structured and
semi-structured, this study can be repeated. Thus, while the CE competencies from the
literature review and the results of this study are similar, it is likely that this study identifies

the main CE competence needs of SMEs in the case regions.
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After analysing the results, it was asked — for curiosity’s sake — what are the main
competence needs of CE in Finnish SMEs by an Artificial Intelligence ChatGPT (OpenAl,
2023). Figure 14 presents the list of competence needs. In comparison with the findings of
both the literature review and the answers of specialist interviewees, there are some

similarities between these, and the answers provided by ChatGPT.

The main CE competence needs of SMEs that are identified by ChatGPT

1. Systems thinking:

SMEs need to adopt a systems thinking approach to understand the interconnections between various
components of the circular economy system, such as product design, material selection, manufacturing,
logistics, and end-of-life management.

2. Innovation:

SMEs need to continuously innovate to find new circular business models and products that meet the needs of
the market and the environment. This includes rethinking product design, material selection, and manufacturing
processes.

3. Collaboration:

SMEs need to collaborate with other stakeholders in the circular economy ecosystem, such as suppliers,
customers, waste management companies, and other SMEs. Collaboration can help them identify new
opportunities, share knowledge and resources, and achieve economies of scale.

4. Digitalization:

Digitalization is essential to enable the tracking and tracing of products and materials in a circular economy
system. SMEs need to adopt digital technologies to improve their supply chain transparency, optimize their
production processes, and enhance their customer engagement.

5. Resource efficiency:

SMEs need to adopt resource-efficient practices to reduce their resource consumption and waste generation.
This includes optimizing their production processes, reducing the use of non-renewable resources, and finding
ways to reuse, repair, and recycle their products.

6. Circular business models:

SMEs need to develop circular business models that are economically viable, socially responsible, and
environmentally sustainable. This includes exploring new revenue streams, such as product-as-a-service or
sharing economy models, and finding ways to extend the life of their products through repair, refurbishment, or
remanufacturing.

Figure 14. The CE competencies that ChatGPT listed when asked: What are the main competence needs of circular
economy in Finnish small- and medium size enterprises? (Open Al, 2023)
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6. Conclusions

This master’s thesis studies the main competence needs of CE in Finnish SMEs in the
Hyvinkaa and Satakunta regions. A literature review shows that competence needs are
related to systems thinking, interdisciplinary collaboration, strategic thinking, and foresight
thinking competencies. The competence needs identified in this study are in consistent with
those in found in previous studies. Although in the literature regarding the identified

competencies are more focused on sustainability, they can also be applicable to CE studies.

Based on the results, it appears that there is still a need for education and information sharing
as to ensure that SMEs are aware of the benefits CE can provide. SMEs prefer simple,
structured information that is easily accessible and industry-focused in order to support them
with implementing CE on a practical level. A broader perspective is also required to
understand how CE is applied to SMEs which are industry specific. A broader perspective
could also provide new business opportunities when CE aspects are included. Furthermore,
CE aspects strengthen the resilience of an organisation and its competitiveness in the

markets.

Sykli can utilize the results of this study in development projects and further studies.
Moreover, Sykli can take advantage of these findings in order to provide support and
guidance to SMEs in the process of CE implementation. It should be considered whether
Sykli could make the education and consulting services industry-specific to meet concrete
needs of SMEs'".
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Appendix 1. The survey inquiry sheet.
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Woltte valita yvhden Lal useamman valhboshdon.

D Hankinnolssa, esim. asetetut hankintakriteerit

D Materiaalivallnnolssa, esim. slirtyrinen kierritysraaka-ainelsiin

|:| Alihankkdjoiden kilpallutuksessa, esim, sitoutuminen organisaation klerotalous tvoltelsin
D Strateglan |a asetetiujen tavolttesden kautta

D Tarjoamnalla tukipabvebuita, kuten korjaus- tal ilpitopalveluita

D Lilketodminnan uudistamisessa, esim. matesiaalin takalsinotio

D Sharvirtojen, kuten jSttelden b hukbkaldmmsn hyodyntimisessd

|:| Energlatehokkuuden parantamisessa

[ Lesgistilkan optimeainnita

[ Tucteseunnintelussa

[ ritysten valisells yhielstysls

D Elinkaariajattelulla

[ Tolmitusketiun pinskpeypdellz

[ stehueliossa

D Klerrityksesss

[] weukittamalla henkilastaz

[ Tolmipesteen sijainnin huomicknts

[ &l miltsn nalses

|:| Jotaln muuta, Mits?




Mitd mieltd olet seuraavista vittimista? *

Taysin
5armaa Joksesnkin
mielts  samas mieltd

Orzanisaatiossamnme twnnistetaan o o
kientotalouden mahdollisuuset

Organisaatiomme strateglazan on sisallytety
kiertotalousajattelua.

Klertotalousajattel nakyy crganisaatiomme
Lolmennassa.

Organisaatiomme violsl hybdyntas
kdertotaloutta todminnassaan tehokkazammin

Orpanisaatiomme johto on sitoutunut
kehittamain kiertotalouteen shrtymisests.

Orpanisaatiomme liketolmintamallin on tehity
ruutoksia, jollka mahdolkstetaan
kiertotaloutesn slirtymista,

Organisaatiomme on luonut rmittarstaja, jollla
sewratzan kiertotalowden toteutumista
Lolmennassamime.
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Organisaatiomme kiy veoropahelua
kiertotalouden kannalta tarkelimplen
sidosryhméensl kanssa,

O
O

Orpanisaatiomme tekes aktibisest tyold
kehittazksesn arvoketjujaan.
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Onko organisaatiollenne laadittu jokin n3ista? *

D Vastudlisuusohjelma
[ vastuullisuusragontti
[] wiertotaloustavoittest
D Hilljalan)aik lasketin

El samaa
eikd eni
miglLd

C
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|:| Yriparisttserifikaatti, biks?

|:| Jokin r, Mika?

|:| El mitsan nalsts

[] enosaa sanca

Millaista lisdosaamista kiertotalouden mukaiseen toimintaan siirtyminen edellyttiisi? *

Woltte valita yvhden Lal useamman valhboshdon.

[ Tucteseunnittely
D Elinkaarilaskenta
[] paa
[] energiatehakkuus
[ vahshiilisyys
[] Markkinginti

D Viestint

[ strateginen cszaminen

riaalitehokkuus

[ tatowsesaaminen

|:| Digitaldot

|:| Tiedon keriaminen ja hallinta
I:I Tuntannolinen osaaminen
[ Lalnsssdanndin esaaminen
|:| El mikaan nasts

D Jokin mu, miks?
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Miten tirkeitd seuraavat ndkdkulmat ovat mielestinne kiertotalouden kannalta? *

Jossaln
Exlittdin rnddrin Ei Eilainkaan  Enosaz
tirked  Tarkes  trkes merkitystd  tarked

@ @

Materiaalitehokiuus

Meitseellisten lonnomanogen kulutuksen
vihentaminen

Klerratys

Jittedden mairan vihentiminen
Tolrretusketiun Epindkyeyys
Enenglatehokkuus

Tuotteiden elinkaaren pldentiminen
tukdpalvelullla [eskm. koraus- ja
yllapltopabvelst tal wudellegnmyynii]

Tuote palvelina -konsepti leasing- vuokraus-
& lainaspalveluden kautta,

Kertaksyitalsten wottesden vahentiminen
Ostamisen waheni3minen
Hillljzlanjiien plensntaminen

Hmastonmuutoksen ehlkiisy
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Luonnon monlmuotolsouden turvaaminen

Klertotaloustavoltbest

lavolttelden mukaan Suomesta tulee soslaalisest, taloudelisest ja ekolopgsest kestiva yhitslskunta, Tavoltteena on,
et Suoml vahvistaa roolizan kernotalouden edellikiviamaana, kientotalous on talouden persta, [dteet kemitetiin
tehokkaanimin ja Suomi on suunnanndyttd|ng yrgarstdystivallisten ratkasujen kivitGonotossa,

Klertotaloustavolttesden tarkoltuksena on hilits lnonnormarogen ylikulutusta ja Bmastonmuutosta, suojella lionnon
ronimuotolsuutta, loda usdenlaista bpits ja vaheistaa talouden kilpaslekoydopa.

Lisas tavol thelsta: materiaalitkientoon i fi-f Tavolttest ja kelnot/Suomen hallituksen klertotaloustavolttest

Uskotteko, ettd arganisaationne toiminta tulee muuttumaan I3hitulevaisuudessa Suomen
wvaltion asettamien kiertotaloustavoitteiden myota? *

D Olemime jo tehnest tavolttelden mukasia wlma
[ Mdomme tehd meskitviz muctoksiz

[ Mdarnane tehd joitain mueatoksls

D Olemme seurannest Wvolitela

I:‘ Odotamme mulden nayiiivin esimerkkis

D Tavolmest ervat lity toimintazmme

[] &n osaa sanca

Voisiko organisaationne harkita tulipahveluiden tarjoamista? *
Tukipalvelullla tarkoitetaan patveluita, pollls yilspldetssn, korjataan, pavitetaan ja kunnostetaan tal myydian vudelleen
o odemassa alevia tuotteita. Tuotteet volvat olla joko omaa tal mulden toimijolden teotantoa.

O Hywin todennakilsest

(O Todennakslsesti

O En 0523 sanoa

O Epitodennikilsesti

(O Eritsin epatodennisizesti
(O Tarjoamme jo tukipatveluit2



Jotta kiertotalousajattelua voitaisiin sisillytt33 organisaationne toimintaan, se lis3isi tarvetta:
ol tte valita yhiden tal useaman vaihtoshdon

D FRekrytolda lis53 henkilokuntaa

D Koubuttaa henkiltkuntaa

D Uudistaa henkilakunnan tytitehtdds
D Konsultolda aslantuntijoita

D Utkoistaa byitehtivis

D Lis4t3 raportalnta

[ Laiteinvestoinneille

[ otz wsia kumppanuksia

D El mitan nalst:

D Jotain muuta,
MiLa?

Mitk3 niistd ovat merkittivimpid kannustimia kiertotalouden mukaiseen lilketoimintaan
siirmyttiessi? *

walitse alasvetovallkosta, miten tirkeits sl olevat kannustimet oval organsaatiolenne

[1 = tarkesn, 2 = tosseks) tirkein jne.)

Lalnssddanmndn velolthest
Sidosryhmien asettamat vaatimukset
Orpanisaation sisdinen kehabystys _
Lilketolminnallnen bty

Organisaation arvol [a asettamat tavoltest

Orpanisaation edelldkivijyys Walitse -

Valitse suurimmat esteet, joiden vuoksi kiertotaloutta on haastavaa sisillytt33 organisaation
toimintaan. *

wioltte valita enintdsn kolme valhtoshtoa,

[ Taloudsiliset syt

D Lainssdants

[ uiiketeimintaan lityvst riskit

D Klertotalousstrategian puute organisaation tolmintzsuunnitelmassa

I:‘ Materiaalien saatawvius

D Osazmisen puute

D Hillljalanjiien kasvaminen

[ &l mikssn naies
[ Jokin pru, ka2

Walitse enint3an 3 valhtoehioa
“alitut valhtoshdot: &



Miten tirkeitd seuraavat dataan liittyvit nikdkulmat ovat organisaatiossanne? *

Tedostanmme datan analytilkan
mahdolisuudet

Panostamme henkildkuntamme digitaltolhin

Henkilakunnallamme on edellytykset
tedonhankintaan

Energlan- & vedenkulutuksen sewranta

DCatan yadyntdminen kiketolmintaprosessien
tukena

Datan keradimenan raportolnnin tueksi
lavoitielden toteutumisen seuranta
Datan kerddminen materiaalivimosta
Tolmetusketiun tekeminen pindkoeviks)
Datan k3vitd rskienarvioinnissa

Wuoroguhelu sidosryhmien kanssa

Erittan
Lirked
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Shvurviraksl kutsutaan raterlasivirtas, joka synlyy tustannon shutuctieens, Tillalsla vohat olla esimerkdksl matesiaakit;

metal, puw, muovi sekd enilalsel |dtteet. Myds tuotannosta synlyvd hukkal3mgds lestaan L35 shvuvinraksl,

Kayttidkd organisaationne sivuvirtoja tai jatteitd, joita toiset toimijat tuottavat? *

(O Kaynaz

() vioksl kayteaz
O El ode mahdallista

(O Elkays

(O Enosaasanca

Tuottaako organisaationne sivuvirtoja, joita muut toimijat voisivat hyBdyntia? =

O Tuottaa

(O vossl twottaa

(O &l cle mahdallist

O El tuota

O En osaa sanoa

Osio 3: Tarkentavat kysymykset

Kolmannessa ja viimeisessa osiossa voitte halutessanne tarkentaa aiempia vastauksianne.

Voitte myds siirtya kyselyssa eteenpdin |3hettadksenne vastaukset

Mikili vastasitte, ett3 organisaationne kdytt3a tai voisi kiytt33 muiden tuottamia sivuvirtoja,

mitd sivuvirtoja ne ovat?

Mikili vastasitte, ett3 organisaationne tuottaa sivuvirtoja, joita muut toimijat hySdyntivat,

mitd sivuvirtoja ne ovat?




Mikili vastasitte, ettd organisaationne ei k3yts tai el ole mahdollista kdyti3 muiden
tuottamia sivuvirtoja, mik3 on merkittivin este?

Mikili vastasitte, ett3 organisaationne ei tuota tai ei ole mahdollista tuottaa sivuvirtoja
muiden toimijoiden tarpeisiin, mikd on merkittivin este?

Millaisia kiertotaloutta tukevia osaamistarpeita olette tunnistaneet organisaatiossanne?




