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Abstract - Research will focus on investments for the
development of the company. Transition to the circular
economy is understood in many cases only as an unnecessary
obstacle, not as the new business model. Production based on
the linear model "'take, make, dispose of'" is not possible
anymore based on decreased environmental quality.
Increased production efficiency could help promote the
company's prestige, gain tax allowances, create optimistic
co-operation with the state, municipality, and maintain
sustainability in terms of the balance achieved between
economic, environmental and social interests. Although the
research until now is in an early stage, the research purpose
is to create an adapted model for the implementation of the
circular economy for the small and medium enterprises
(from now on — SMEs) of Latvia in a long-term perspective.
Research will focus on the following qualitative data analysis
methods — SWOT, factor, economic contribution, structured
interviews at expert level, overall structured interview in the
form of the questionnaire. From quantitative methods,
hierarchical cluster or partial cluster method will be used in
this research, analysing 3966 organisations in the Eco-
Management and audit scheme (from now on — EMAS) at
the European level that ensure compliance with the essential
environmental requirements under EMAS Regulation
N0.1221/2009 . Until now within the research, the number of
EMAS organisations have been selected between 29 different
countries (total number of observations) in 5 sectors (energy,
water, waste management, food industry, port terminals),
allowing to make the cross-country comparison and describe
the involvement level of EMAS in each country. Before using
the cluster method, it is essential to assess the cluster trend
and whether the cluster method is suitable for research data.
The next step will involve using a hierarchical cluster or
partial cluster method (a certain number of clusters will be
created). It is necessary to use different techniques to
evaluate and interpret the created cluster results in future
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work. Until now, the main conclusion from the literature
study is that Latvia has no organisation registered under
EMAS and the term "'circular economy" is a prevalent trend
nowadays worldwide, which can be justified with 114
different terms of the circular economy. Expected results will
be the following — issued new criteria for SMEs, issued the
adapted model and issued recommendations and suggestions
for developing the eco-innovation market.

Keywords - circular economy, eco-innovations, industrial
production, quality standards.

l. INTRODUCTION

It is an axiom that industrial production ensures the society
with products and goods necessary for daily life;
unfortunately, necessary investments for the development
of the company, transition to the circular economy is
understood in many cases only as an unnecessary obstacle
(not opportunity), postponing, or even ignoring these
issues. Production based on the linear model "take, make,
dispose of" is not possible anymore based on decreased
environmental quality (see Fig.1). Increased efficiency of
the industrial production processes can help promote the
company's prestige, gain tax allowances, create optimistic
co-operation with the state, municipality sector and
maintain sustainability (the balance between economic,
environmental, and social interests) of the company
activities.
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Fig.1. Circular economy concept [4].

The subject of the research is the different models of the
circular economy. The object of the research will be SMEs
in different economic sectors. The research hypothesis can
be defined as the transition to the circular economy is the
essential element to achieve high production efficiency in
the companies in the long term perspective. The research
aims to create an adapted model for the transition to the
circular economy for Latvia's SMEs. Until now, the
research covers five different essential sectors (electricity
and heat production; water and sewage sector; waste
management; food production; port terminals) for Latvia's
economy, which can be justified with the significance of
the infrastructure in each sector (see TABLE 1).

TABLE 1 GENERAL DATA SET IN EACH SECTOR [5], [6
Total number of

Sector

companies in Latvia
(general data set)
by NACE codes

Infrastructure /
activity

sewage sector

(NACE: 36; 37)

Electricity and 741 Central heat energy
heat production (NACE: 35) supply systems
Water and 198 Central water supply

and sewage systems

Port terminals

(NACE: 49.5; 52.1)

Collecting,

Waste 368 transportation,
management (NACE: 38; 39) sortlng_,

regeneration,

landfilling

Food production 1481 Productiqn
(NACE: 10) technologies

68 The infrastructure of

the bulk and liquid
cargos

Tasks of the research are the following: 1. To analyse
literature in the field of environmental and circular
economy and eco-innovation technologies; 2. To prepare
the methodology and organisation of the research; 3. To
compare the different elements of the circular economy
(including EMAS and I1SO); 4. To research small and
medium enterprises based on different economic
parameters in each of the sectors; 5. To create and do a
comprehensive questionnaire regarding the environmental
policy implemented in a company for direct (companies,
municipalities, state authorities) and indirect (students,
citizens, NGOs) stakeholders; 6. To create and do
structured expert interviews in order to assess the
"portfolio" of the company, its aims, plans, development
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strategies, environmental policy; 7. To analyse and
interpret data; 8. To create an adapted model of the
circular economy for SMEs; 9. To create
recommendations for the implementation of an adapted
model of the circular economy.

The research topic will remain actual at least until 2025,
which fully corresponds to Latvian "Action Plan for the
Transition to a Circular Economy 2020-2027" and
contributing to the implementation of the European Green
Course and the global goals of sustainable development
and stresses "'(..) investment in research and innovation and
support for the adaptation of industry and infrastructure
(.)". The missing investments by 2025 are estimated at
€320 billion [7].

Although several circular economy good practices have
already implemented through eco-innovative projects in
Latvia (treatment of the different type of the construction
waste, plastics recycling etc.), there is still free capacity for
many other projects. The research will use existing circular
economy methodologies (for example, different checklists
and questions) to strengthen both qualitative and
guantitative methods.

II. MATERIALS AND METHODS

The research will use both qualitative and quantitative
methods. The following qualitative methods will be used
in research: 1. SWOT analysis (identification of the
strength, weakness, opportunities, and threats of the
circular economy); 2. FACTOR analysis (it is important to
understand to what extent one factor can affect others if
changes happen in one or another production process); 3.
Economic contribution analysis (the gross changes in a
region's existing economy can be attributed to a given
industry, event, or policy [8]. In this research, economic
contribution analysis could be used to analyse and assess
whether after implementing some circular economy
element, there occurs or there are not any changes in some
particular sector; 4. Structured interviews at an expert level
(at least three in-depth peer interviews in each sector to
identify the most important and crucial points from SMEs
point of view in terms of a possible implementation of at
least one or more circular economy elements — what do
they need? What are the main reasons/factors or obstacles
that hinder the implementation of the circular economy?
What should be done? et al.); 5. Overall structured
interview in the form of the questionnaire (the aim is to ask
the same questions to different stakeholders — companies,
municipalities, state authorities, students, citizens, NGOs).
After analysing the responses received, there will be clear
in which questions there is consensus, but in which
questions there are doubts, anger, negative emotions,
different opinions. From quantitative methods, a
hierarchical cluster or partial cluster method could be used
in this research, analysing 3966 organisations in the Eco-
Management and Audit Scheme (from now on — EMAS)
at the European level that ensure compliance with the
essential environmental requirements under EMAS
Regulation N0.1221/2009 [1]. Until now, within the
research, the number of EMAS organisations have been
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selected between 29 different countries (total humber of
observations) in five sectors (energy, water, waste
management, food industry, port terminals), allowing to
make the cross-country comparison and describe the
involvement level of EMAS in each country. Before using
the cluster method, it is important to assess the cluster
trend, whether the cluster method is suitable for the data
used in research. If so, how many clusters could be
formed? The next step will involve using a hierarchical
cluster or partial cluster method (a certain number of
clusters will be created). In future work, it is necessary to
use different techniques to evaluate and interpret the
created cluster results. If one chooses to use the cluster
method in one's study, they will need to determine the
optimal number of clusters to use, taking into account the
statistical error [9]. Creating "K-medium" clusters is one of
the simplest and most popular machine learning
algorithms. Using an unknown algorithm, it is typical that
conclusions are drawn from input vector datasets (“inputs")
without reference to known or labelled results
("outcomes"). AndreyBu, who has more than five years of
a machine learning experience, says that "The goal of K-
means is simple: to the group, the same (with the same
characteristics) data points together and discover the basic
models. The K-mean uses fixed cluster numbers (k) from
the entire data set to achieve this goal. Defining the cluster
numbers (k) will record the number of centroids required
throughout the data set. A centroid is an imaginary or real
cluster centre. Each data point is assigned to each set by
reducing the sum of the clusters' inner squares. In other
words, the number of the centroid is identified (k). In other
words, the K-means algorithm identifies the k number of
centroids and then allocates every data point to the nearest
cluster while keeping the centroids as small as possible.
The 'means' in the K-means refers to averaging the data,
finding the centroid. To process the learning data, the K-
means algorithm in data mining starts with the first group
of randomly selected centroids, which are used as the
beginning points for every cluster, and then performs
iterative (repetitive) calculations to optimise the positions
of the centroids. It halts creating and optimising clusters
when: the centroids have stabilised — there is no change in
their values because the clustering has been successful; the
defined number of iterations has been achieved [10]. Other
quantitative methods as calculation of the internal rate of
return (IRR) and other economic factors will be used in the
research phases. The Likert scale method will be used to
prove the hypothesis using respondents' attitude using an
assumption that modernisation and development of the
production are not possible without investments. Likert
scales are the most broadly used method for scaling
responses in survey studies. Survey questions that ask one
to indicate their level of agreement, from strongly agree to
disagree, use the Likert scale strongly. The data in the
worksheet are five-point Likert scale data for two groups
[11].

I1l.  RESULTS AND DISCUSSIONS

With the circular economy's topic rapidly becoming
popular in 2017, there are currently 114 different
definitions found in various literature sources. One of the
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most popular definitions of the circular economy is that it
is a production and consumption model that includes the
extraction and distribution of resources, re-use, repair,
refurbishment, and recycling of equipment to maximise the
use of resources [12].

Selecting and getting acquainted with various scientific
publications, exciting findings can be found in J.Tirole's
research on innovations published in the Journal of Public
Economics. At the same time, it should be emphasised that
J.Tirole is considered to be a developer of the industrial
economy. The research will substantiate the
interdisciplinarity of the research with exciting findings
from various articles on environmental issues and
innovations; for example, J.Tirole concludes that the
continuation of an existing activity without new
investments is cheaper than new investments in new
technologies because, in the last one, there is no state
support in terms of different kind of allowances [13].

Expected results of the research will be the following —
issued new criteria for SMEs for the transition to the
circular economy in long term perspective, issued the
adapted model for SMEs for the transition to the circular
economy and issued recommendations and suggestions for
developing the eco-innovation market.

IV. CONCLUSIONS

The main conclusion from the literature study is that Latvia
has no organisation registered under EMAS [2], [3], and
the term "circular economy" is a prevalent trend nowadays
worldwide, which can be justified with 114 different terms
of the circular economy.

In the following research, the author can conclude that it
could be necessary to decrease the number of the sectors
chosen because the circular economy's central sector is
waste management, and other sectors where circular
economy elements could be most appropriate is food
production.

Practical application of the adapted model could be
described as possible IT green market tool where wide
range of the eco-innovations (technologies, standards,
costs etc.) will be collected and sorted. Waste management
and food production SMEs can use such tool for the
appropriate analysis and decision making before investing.
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