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Abstract. The article discusses sustainable spatial development in Lower Silesia and Latvia (NUTS 2 level for territorial units), paying
attention to the integration of Sustainable Development Goals (SDGs) and strategies for future growth. In Poland, spatial development
guidelines emphasise economic viability, competitiveness, innovation, and sustainability, focusing on cooperation between local
governments. Legislative reforms prioritise sustainable development principles in spatial planning to address regional challenges
comprehensively. Lower Silesia’s diverse topography and urban centres are focal points for understanding local development strategies
and climate change mitigation efforts. The sustainable development strategy in Latvia aims to enhance societal well-being, economic
growth, environmental quality, and international recognition through long-term development objectives. Collaboration between urban
and rural areas is crucial for Latvia’s sustainable development, emphasising the optimal utilisation of resources and tourism promotion.
The text stresses the importance of aligning economic activities with environmental preservation and promoting social engagement for
sustainable development. The research highlights the significance of integrating environmental considerations, spatial planning, and
societal engagement to achieve sustainable development and address regional disparities for further exploration and application of
sustainable practices.
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1. Introduction

Sustainable development can be understood as a rule that enables the current generation to realise its
development aspirations while securing the ability of future generations to meet their own needs (Brundtland,
1987). The idea of sustainability encompasses various elements that encourage regional growth, such as the
anticipated increase in gross domestic product, augmented investment in research and development, decreased
unemployment rates, heightened employment opportunities, poverty alleviation, elevated fertility rates,
prioritisation of environmental concerns (including waste segregation, renewable energy sources, protected
ecological areas), and the efficient operation of non-governmental organisations. Borys (2005) emphasises that
sustainable development is a process of change that should exhibit the features of sustainability, positively
assessed, at least on the basis of an anthropocentric set of values. The initial section of the study delves into
theoretical considerations concerning sustainable spatial development, highlighting challenges posed by
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underlying obstacles, sustainable development conceptual frameworks, the significance of innovation, the
pivotal role of non-governmental organisations, and effective governance practices within regional contexts.
Effective regional governance determines balancing economic progress, environmental sustainability and social
well-being (Giorgetta, 2002). The analysis of the implementation of the sustainable development concept
presented herein offers a comprehensive evaluation with a particular focus on select facets crucial to its
successful realisation, the achievement of which significantly influences the overall implementation of
sustainable development principles.

In this study, the authors define the term "Sustainable spatial development” as an improving organization of
space to ensure long-term quality of life within a specific territory. Sustainable spatial development
encompasses the dynamic process of facilitating effective hierarchical interaction and redistributing the
functions of social, economic, ecological, innovative, and informational elements within living spaces to cater
to the diverse needs of present and future generations sustainably. It is important to understand that achieving
sustainability is not about striving for its absolute but balancing various development dimensions, such as
spatial, ecological, economic, social, cultural and institutional (Kipane et al., 2023). Governance in sustainable
spatial development entails activities undertaken by management entities to concretise spatial strategies that
promote balanced socio-economic and environmentally sustainable development. The study aims to determine
a theoretical and methodological basis for the analysis of sustainable spatial development processes (Pavlikha,
2006). The goal is to enhance the living standards of populations, ensure rational space utilisation, regulate
natural resource use, protect the environment, maintain spatial system integrity, overcome regional disparities,
promote urbanisation and rural development, and ensure spatial accessibility and safety. These actions aim to
support the preservation of cultural heritage, expand access to information and knowledge, and increase energy
security.

Additionally, responsible and intelligent spatial policies are based on sustainable development principles,
reinforcing the significance of spatial planning in boosting sustainability (Zhang et al., 2024). By anchoring
sustainable development in spatial policy, decisions made in local spatial planning are imbued with an
axiological basis and serve as guiding principles in navigating conflicting interests and values. One of the crucial
elements in integrating sustainability into mainstream practices is the incorporation of spatial thinking and
territorial cohesion perspectives in the processes of planning, development, assessment, and monitoring. A
region can be organised as a homeland for residents and their descendants by applying sustainability to spatial
planning. The conceptual framework for sustainable spatial development hinges on the synergistic integration
of social, economic (Remeikiene et al., 2022) and environmental dimensions, with spatial planning playing a
vital role in steering socio-economic progress while safeguarding environmental resources. Moreover, ensuring
holistic societal well-being requires balancing these pillars in sustainable spatial development (Szlavik et al.,
2016; Pavlikha & Voichuk, 2018; Szlachetko, 2023).

The literature review shows that sustainable spatial development includes many different interrelated
development drivers. However, the degree of research into these individual drivers varies. For example, factors
such as transport, social sphere, and cultural heritage have been studied in more detail than environmental
protection factors. Although the topic of green sustainable development of territories has increasingly appeared
in scientific articles in recent years, these articles, as a rule, focus only on individual aspects, such as water
quality or degraded territories. At the moment, the list of possible drivers that would allow for a comparative
analysis of territories in an international context remains an unresolved issue. Therefore, in this article, the
authors firstly focus on proposing a set of uniform and comparable drivers and, secondly, conduct a comparative
study of these drivers in relation to two regions of the European Union - Latvia and Lower Silesia.

2. Strategic Approach for Spatial Sustainable Development

The modern strategy for sustainable spatial development is based on scientific and technical improvements
driven by innovative resources, interdisciplinary research initiatives, localities engagement and a culture of
creativity (Zieschank, 2004).
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Additionally, the inclusion of global climate change concerns in municipal development strategies can take
various forms at different levels: 1) Micro and mezo (regional) levels may involve ongoing programs to reduce
greenhouse gas and air pollutant emissions, improve air quality in health resorts and leisure municipalities,
promote greening initiatives, and encourage pro-environmental business practices; 2) At the macro level,
initiatives may include educational projects to enhance knowledge of global climate change and environmental
awareness, targeting both children and adults. Other activities dedicated to reducing the harmful effects of
human impact on the climate may include implementing innovative projects in consumption, logistics, housing
and communication (Czaja & Rutkowska, 2023). Considering the above and the specificity of sustainable
development, it becomes easier to gradually achieve the delicate balance between economic growth, social
cohesion and environmental protection while taking advantage of growing opportunities and effectively
minimising potential threats (Zieschank, 2004; D’ Adamo & Gastaldi, 2023). In 2001, the Ministers overseeing
Spatial Planning and Development in the Baltic Sea Region (BSR) countries ratified a revised Action
Programme for the coming years. The BSR initiative addresses many of the challenges of spatial sustainability,
including transport integration, promoting territorial diversification through smart specialisations, strengthening
rural areas, and creating culture-based green networks (Zieschank, 2004). Human involvement is paramount
across dimensions of sustainable development, emphasising the responsibility of meeting present and future
needs. Sustainable spatial development aims to implement programs based on sustainable development
principles through collaboration with local governments and community support.

On the other hand, sustainable development strives to meet the expectations of the current generation while
optimising public welfare, environmental protection, and economic interests to ensure future generations’ ability
to satisfy their needs. The sustainable development strategy of Latvia, rooted in the analysis of global processes,
addresses demographic changes, globalisation, labour market dynamics, climate change, energy security,
emerging public participation forms, poverty risks, and urbanisation. The launch of sustainability in local spatial
planning is of key significance, emphasising that local spatial development plans are essential tools for
implementing spatial order and sustainable development principles set out in the relevant regulations (Szlavik
et al., 2016; Raszkowski & Bartniczak, 2018; Szlachetko, 2023). One of Poland's most crucial legal bases
regarding sustainability concerns is the “Sustainable Development Strategy for Poland up to 2025 (Polska
2025, 2000). While the strategy aims to initiate an extensive dialogue within Polish society regarding sustainable
development, accessing the strategy, even online, may prove challenging.

Nevertheless, it enables entities to consider ecological challenges in social, economic, and infrastructure
strategies (Nowicki, 2011; Raszkowski, 2013; Godlewska-Majkowska, 2014). Notably, Polish spatial planning
law changes have focused on sustainable development as a fundamental principle, providing appropriate
guidelines and conditions for land use (Miszczak, 2013). The legislative reforms of 2023 expanded the values
considered in spatial planning to include sustainable development needs. The significance of local spatial
planning in managing sustainable space is crucial in Poland’s legal framework (VNR, 2023). The key spatial
challenge is the insufficient coverage of spatial development plans throughout the country (Korenik et al., 2018;
Wyszkowska & Rogalewska, 2016; Szlachetko, 2023).

3. Research methodology

This study uses a descriptive method as well as a content analysis method. This combination allows for a more
comprehensive study of the problem of sustainable development (drivers and challenges) in two regions of
Europe. In the first stage, the authors, based on a literature review and an analysis of already available studies,
model a set of the most important comparable drivers for assessing sustainable spatial development and
comparative analysis of the regions of the European Union. In the second stage, the authors test the performance
of this model by applying it to two specific regions - Lower Silesia and Latvia.

The more variables are used in constructing a model, the more accurate and adequate the model is expected to

be; however, with an increase in the number of factors (variables) used, the computational complexity increases,
and the interpretability of the model decreases. The authors draw attention to the fact that not all available data
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will be useful - the data may contain redundant and insignificant (irrelevant) features that can be removed
without significant loss of information and deterioration in the quality of the model.

Therefore, when solving the methodological problem of selecting the necessary factors (variables for
constructing an analytical model), the authors focused on identifying a subset of the data set that ensures the
best quality of the model. Firstly, the variables selected by the authors are quantitatively measurable. Secondly,
these variables contain only the most significant features from the point of view of the problematic of the article.

4. Results and discussion
Characteristics of Spatial Sustainability in Lower Silesian VVoivodship

The Lower Silesia, situated in the southwestern part of Poland and sharing borders with the Czech Republic and
the Federal Republic of Germany, closely mirrors the geographical boundaries of the Lower Silesian
Voivodeship. Morphologically, the region consists of mountainous areas, highlands, lowlands and
intermountain valleys. The excerpt underscores the urgency of formulating a deliberate settlement strategy for
the Lower Silesia region. It visualises Poland’s progress towards achieving Sustainable Development Goals
(SDGs) through selected drivers that monitor the country’s national sustainable development priorities.

The spatial development guidelines for Lower Silesian VVoivodeship aim to manage spatial resources efficiently.
The region aspires to be economically attractive, socially responsible, environmentally future-oriented, and
innovative governance, focusing on sustainable development and creative management (Miszczak, 2020). The
administration prioritises public service, resource management, stability, safety, community support, health,
and vitality. It emphasises cooperation between local governments to address regional issues and strengthen
synergy between Wroclaw (the region's capital) and the surrounding area. Therefore, it is worth taking a closer
look at the complex processes and mechanisms of the functioning of local communities and the evolution of
local government in Poland (Czaja & Rutkowska, 2023).

Given that urban sprawl is most prominent in highly populated, rapidly developing regions experiencing
significant economic growth in Europe, Lower Silesia, a leading Polish region, was chosen as the focal point
for investigation. The growing challenges related to proper spatial planning have concerned both urbanised and
rural areas, especially those surrounding the main urban centres of Lower Silesia (Kulczyk-Dynowska &
Stacherzak, 2022). An undoubted challenge resulting from the analysis of 250 Local Development Strategies in
Lower Silesian communes from 2016-2022 (Czaja & Rutkowska, 2023) is a need to implement the concept of
sustainable development, emphasising long-term growth (including the promotion of eco-business) and growing
involvement in environmental protection (including limiting local air pollution, reducing greenhouse gases,
greening municipalities as much as possible and promoting ecological educational projects). The conducted
research (Czaja & Rutkowska, 2023) revealed shortcomings in local information policy, significantly hindering
the voivodeship in correctly understanding and addressing the effects of global climate change and responsible
spatial planning. That’s why, according to the Development Strategy of Lower Silesian Voivodeship 2020, the
following directions for intervention dedicated to spatial sustainability improvement should be undertaken
(Figure 1).
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Figure 1. Main dimensions of Lower Silesian spatial sustainability
Source: authors created based on the Development Strategy of Lower Silesian Voivodeship 2020

It should also be emphasised that sustainable consumption significantly impacts the implementation of spatial
sustainability in each of the four dimensions described above. Sustainable consumption as a driver of
development involves using goods and services that meet current needs while ensuring the availability of
resources for future generations. This challenge requires a conscious and responsible approach to minimise
environmental impact and improve well-being. Moreover, in light of a growing need for a more precise
conceptualisation of sustainable development due to various emerging issues, this consumption model fits the
best. Sustainable spatial development involves a dynamic process of ensuring effective hierarchical interaction
and changing the concentration of functions within living spaces to meet the various needs of current and
subsequent generations. Sustainable communities are where people desire to live and work now and in the
future. Sustainable planning aims to ensure sustainable development and management of the built environment,
focusing on trade-offs between different dimensions of sustainability. The concept of sustainability balances
the needs of internalisation and glocalisation, shifting towards fulfilling its long-term goals (Pavlikha &
Voichuk, 2018; D’ Adamo & Gastaldi, 2023). From the point of view of sustainable development, however, it
is crucial not only to grasp spatial planning goals properly but also to implement them consistently, leading to
achieving the assumed effects. Various drivers help assess the impact of the sustainability policy. Creating
multiple sets of drivers of spatial sustainable development is very common. Particular attention is paid to the
sustainable development of strongly urbanised areas, especially cities and suburbs. The overarching objective
of these activities is to develop methods and tools supporting the creation of a high-quality living environment
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in cities and to inhibit the adverse phenomena of urban growth and degradation of old housing estates and post-
industrial areas (Fogel & Fogel, 2007).

The spatial sustainability of the Lower Silesian voivodship was characterised using spatial planning instruments,
such as a synthetic drivers of land use under the principles of sustainable development, for which twelve basic
measures were adopted (see Table 1):

MEASURE LOWER SILESIA POLAND
Share of protected areas in the total area [%] 18,6 32,2
Share of green areas in the total area [%] 0,83 0,59
Total green area per capita [m?] 57,7 49,2
Share of degraded areas in the total area [%] 0,107 0,025
Number of inhabitants per km? of built-up and urbanised area 1908 2061
Communes that carried out revitalisation activities based on Municipal
Revitalisation Programs or Public Relations completed in the reporting year for 77 732
which interventions in the spatial-functional area dominate
Total revitalisation area [ha] 41314 1082083
The area of revitalised brownfield areas (including post-industrial, post-railway) 245 36.12
[ha] ’ :
Revnahs_atlo_n area - _re5|den_t|al areas, including accompanying service and 9212 174 444
communication areas in the city [ha]
Revitalisation area - residential areas, including accompanying service and
communication areas in the countryside [ha] 26873 629 512
Revitalisation area - uninhabited built-up areas [ha] 2993 85 956
Revitalisation area — other uninhabited areas [ha] 1101 163 077

Table 1. Land use under the principles of sustainable development in Lower Silesia in 2022
Source: authors created based on Statistics Poland, 2022

As the above analysis shows, Lower Silesia, one of the most urbanised regions of Poland, is characterised by a
smaller share of protected areas in the total area of the voivodeship than the national average. In contrast, this
proportion is reversed in the case of degraded areas. Such challenges require appropriate actions undertaken by
local government authorities in spatial development policy, primarily since the region is distinguished nationally
by more remarkable greening and intensity of land use. Local authorities and communities seem to be aware of
this fact, as evidenced by the number of almost half of Lower Silesian municipalities (45%) that carried out
revitalisation activities in the spatial-functional area based on Municipal Revitalisation Programs or Public
Relations in 2022. For comparison, the percentage of municipalities undertaking revitalisation interventions in
this area across the country was only 29% in 2022. Similarly, the share of revitalisation areas in the voivodeship
area was more than twice as high (7%) as the share of these areas in the total area of Poland (3%). At the same
time, the uninhabited but built-up areas of Lower Silesia were more subject to revitalisation activities (0.5% of
the region's area, national average of 0.2%) than other uninhabited areas (0.1% of the region's area, national
average of 0.5%).

On the other hand, in the urban-rural dimension, in the Lower Silesian voivodeship, as in the whole of Poland,
a larger area of rural areas is subject to revitalisation interventions (4% of the voivodeship’s area, in Poland 2%)
than the urban revitalised area (1% of the voivodeship’s area, in Poland 0.5%). An additional argument proving
the above-average commitment of the Lower Silesian local government authorities to improving spatial
sustainability is the higher than national average share of revitalised brownfield areas. This driver results from
the specificity of the spatial-functional structure of the region, which is covered with a dense network of railway
lines requiring immediate modernisation and (post)industrial character, especially two of the five subregions of
Lower Silesia, i.e. the Watbrzych subregion and the Legnica-Gtogow subregion.
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Characteristics of Spatial Sustainability in Latvia

The Republic of Latvia borders with Estonia, Lithuania, Russia and Belarus. Currently, forests occupy 3.4
million hectares in Latvia, covering 53% of the country's territory. Statistics on the distribution of land by land
use types on January 1, 2024 (Statistics, 2024) show that the total area of Latvia is 6448976 ha, including
agricultural land 2251137 ha, forests 3147484 ha, scrubland 102380 ha, swamps 208763 ha, land of water
objects 271748 ha, land under for buildings and yards 105716 ha, land under roads 143779 ha and other land
217969 ha.

According to the data of the Official Statistics Portal (OSP, 2024), in 2020, there were 69 thousand
economically active farms in Latvia, which managed 1.97 million ha of agricultural land, or 30.5% of Latvia's
territory. In 2020, farms managed 1.21 million ha of owned areas, or 61.7% of the total managed agricultural
land, while the rest of the managed areas were leased from other farmers. Over the past 10 years, the distribution
of farms by economic size groups has changed - in 2020, small farms accounted for 85.2% of the total number
of farms, which is 6.3 percentage points less than in 2010, which is a significant challenge for the entire land
use system. Small farms managed only 22.7% of the total agricultural land area, which is 20.4 percentage points
less than in 2010. Large farms managed 870.7 thousand ha, or 68.2% of the sown area, as well as 91.8 thousand
ha or 16.3% of the used meadows and pastures, were managed in large farms.

In comparison with Poland, Latvia demonstrates a relatively good situation in terms of the ecological drivers of
the territory (see Table 2).

Country Latvia Poland
Renewable Energy: % of Gross Final Energy Consumption 37,20 11,30
Green Areas: Forest Area (% of Total Land) 53,97% 30,81%
Green Areas: Forest Area (m?) per Capita 17.045 2.485
Government Support: € per Capita 107,59 25,48
Pollution: Greenhouse Gas Emissions (t per Capita) 6,00 10,50
Municipal Waste Generated (kg per Capita) 6,00 307
Waste Management: Incineration / Energy Recovery 0 56
Waste Management: Material Recycling 62 85
Waste Management: Composting and Digestion 42 21
Waste Management: Sustainable Recycling (%) 25,37% 52,77%
Organic Agriculture: Share of Organic Agricultural Areas 13,42 3,72

Table 2. Comparison of "Eco-Costly" drivers in Latvia and Poland, 2023
Source: authors created based on Greenmatch, 2023

The differences in the mentioned drivers are mainly related to the size of the countries, population, as well as
the history, geography and economy of these countries. In Latvia, environmental quality (On Pollution, 2001)
shall be determined in comparison with the desirable quality of air, surface water, underground water, soil, and
subterranean depths or quality of other environmental components for the provision of which the environmental
quality requirements expressed in quantitative indicators shall be determined. In this context, special attention
should be paid to the challenges in the energy sector, which are more relevant for Poland than for Latvia. In the
power structure of Latvia's generating sources, more than half of the electricity comes from hydroelectric power
plants. In turn, in Poland, whose energy sector is still 70% coal-based, three times more CO2 must be emitted
to produce 1 kilowatt-hour of electricity than the European average.

By analyzing the challenges and environmental policy guidelines for 2021-2027 (EPG, 2022), we can draw
attention to the following aspects. The annual runoff of Latvian rivers is 34.7 km3, but only about 44% of the
total runoff is formed in the territory of the country. The pollution that enters Latvia from Lithuania, Belarus
and Russia covers all groups of pollutants, especially biogenic elements, affecting the quality of waters in the
Gulf of Riga and the Baltic Sea. In the context of environmental noise pollution, two main impact indicators
have been identified - the impact on public health and the impact on the possibilities of using the territory. Until
now, no comprehensive studies have been conducted in Latvia on the impact of noise on public health. However,
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taking into account the fact that the extent of the impact is inextricably linked to drivers and indicators of the
state of the environment, it must be concluded that the impact of noise on the health of the population of Latvia
has increased over the past 10 years. Taking into account that the country has set limits for the permissible level
of environmental noise pollution in certain built-up areas, such an increase in the level of noise pollution, as a
result of which the limit values of noise in certain areas are exceeded, creates a practical challenge - restrictions
on the possibility of using the affected areas. To characterize the state of the environment, data from the noise
strategic maps are used, which are updated every 5 years for the Riga agglomeration and the main objects of
the national transport infrastructure, evaluating the dynamics of the population and the area of the territory
exposed to increased noise levels.

Low concentrations of sulfur dioxide and carbon oxide in the atmosphere have been observed for a long time in
Latvia. On the other hand, the concentration of other acidifying substances, as well as particulate benzene and
ground-level ozone in the environment, is characterized by significant territorial differences. The concentrations
of all the above-mentioned substances, except ozone, outside the large cities where air quality monitoring is
carried out (Liepaja, Rezekne, Riga, Ventspils) remain at a low level, but in urban areas, air quality regulations
for the protection of human health and the upper pollution assessment threshold are often found to be exceeded.

The results of ozone monitoring show the opposite results; in this case, increased concentrations were observed
directly at rural observation stations, where exceedances of the target values for the protection of human health
and vegetation were recorded. With the exception of ozone pollution, other state drivers characterizing the
impact on ecosystems (concentrations of sulfur dioxide and nitrogen dioxide) indicate a low level of pollution
in rural areas. Taking into account that the situation in the field of climate change is characterized by the modern
challenge - the concentration of greenhouse gases in the atmosphere, which is not measured separately in the
territory of Latvia, in order to characterize the manifestations of climate change in Latvia, primary impact
drivers are used. Impact trends are considered over a longer period because when evaluating data for a shorter
period, it is impossible to objectively assess trends.

One of the most important challenges in the context of spatial development in Latvia is currently the
revitalization of degraded areas. Brownfield, in this article, means a place (land, buildings, real estate) that was
previously used or built on but is currently abandoned or underutilized. It can be a place that is abandoned (a
territory whose productive use no longer takes place for a considerable period of time), abandoned (a territory
that industrial or other activities have damaged to such an extent that it is impossible to start its beneficial use
without special restoration measures) or polluted (a territory, where a polluting activity has occurred or is still
ongoing). This place can also be partially inhabited or otherwise used (territory in part of which economic
activity or other beneficial use takes place).

It is a whole complex of challenges, which includes such risks as the expansion of construction in natural areas
that does not comply with the principles of sustainable development; anthropogenic load, soil, water and air
pollution, construction of green areas; insufficient physical and aesthetic quality of construction; non-
compliance of production and technical infrastructure with environmental requirements; losses in the economy,
due to inefficient use of the territory.

Degraded territories (brownfield) in Latvia consist mainly of inefficiently used production territories and the
construction of warehouses, also in the port area; former army territories (activity in them: production,
warehouses, workshops); residential construction - buildings in emergency condition; former landfills —
contaminated sites; abandoned or inefficiently used transport infrastructure areas; areas of small gardens are
extensively used.

Degraded areas can have a negative cumulative effect on the surroundings (RSC, 2004), and both the area and
the local community can be harmed. On the other hand, the revitalization of degraded areas has a positive effect
on the flow of investments and the business environment. In essence, the general goal of the revitalization of
brownfields is to promote the country's sustainable development: to eliminate brownfields as much as possible
and thus promote the regeneration process of the urban environment. This includes solving environmental
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challenges, increasing the economic efficiency of the use of territories, improving the visual and structural-
functional quality of the environment, and humanizing elements of the social environment.

Significantly, the criteria that influence business decisions are conceptually consistent with the criteria for
determining brownfield sites, such as drivers of the economic efficiency of the territory - population, nature
sites, number of companies; legal status of the territory - permitted use, limitations, obligations; presence of
infrastructure and quality of engineering communications; access options; construction intensity and area size;
placement opportunities of interrelated companies; compatibility and mutual influence of the use of adjacent
territories; environmental condition and level of pollution; public opinion and attitude.

The history of degraded areas in Latvia and Poland is relatively similar. Most of these territories in Latvia
occurred after the collapse of the Soviet system. Their decisive conditions are related to the transition to the
market economy (Krivins, 2019) and, as a result, a radical change in the production field. Former heavy industry
territories and their service engineering infrastructure abandoned military areas and residential areas around
them, and the buildings that started today are still unfinished. At the same time, Latvia's scales are significantly
smaller than Poland's. In addition, there are no large areas in Latvia which are dominated by a single industry,
such as the coal industry or metalworking, so large, continuous, degraded areas have not developed.

The conditions of prolonged existence of degraded areas may vary. The main reasons for the existence of
degraded territories in Western European countries are related to population decline, economic downturn, and
corruption (Krivin§ & Vilks, 2013; Krivins, 2014; Teivans-Treinovskis et al., 2022; Krivins et al., 2023),
decrease in land market value, decline the availability of green areas. Of course, the effective use of the degraded
area cannot be resumed without targeted intervention (recovery, renovation, infrastructure arrangement, spatial
planning measures, investment (Kastratovi¢ et al., 2024), land consolidation and significant investment in its
reconstruction).

It should be noted that there is still monocentric development in Latvia, which focuses on the capital of the
capital (Riga). Although research into areas degraded in Western Europe has been carried out on the concepts
of revitalisation and practical projects in the restoration of territories since the mid-20th century, this aspect has
been relatively little scientifically studied in Latvia. One of the first planning documents in which special
attention was paid to the study and renovation of degraded areas was the new development plan of Riga. Even
today, the most crucial revitalisation projects are implemented primarily in Riga.

For example, according to the SJISC "State Real Estate" data (SRE, 2023), it is planned to complete several
projects in 2024 when degraded areas turn into creative, educational and innovative locations, including the
project "The Center for Education, Culture and Creative Industries - "TAB FAB "(ERDF funding of EUR 5.1
million without VAT) as well as the project "Riga Makerspace" (total construction costs of EUR 9.4 million
with VAT). These and many other revitalisation projects related to the renovation of buildings confirm that the
actual volume and complexity of the work to be done only after the start of the work, so it is very difficult to
predict the exact completion of these projects. Revitalising the degraded areas owned by municipalities and
transforming them into attractive and sustainably used ones is challenging. In Latvia, restored areas where the
historical heritage and modern, sustainable solutions alternate are returned to society.

The biodiversity, development and availability of parks, forests and greenery in Riga is cared for by LTD “Riga
Forests”, with 62,000 ha of forests, 399 ha of parks and 125 greenery objects (RF, 2022). Riga Forests also
cares for the Culture and Recreation Park "Mezaparks" (385ha). In 2021, Riga Gardens and Parks, in
cooperation with neighbourhood associations, participated in the project initiated by the Latvian Nature Fund,
"City Meadow", preparing the soil for installing 20 meadows. In 2022, this initiative was continued, and 10
natural meadows were created. Riga residents are relatively optimistic about air and water quality, green areas,
parks and other drivers (Numbeo, 2022), which affects the city pollution - in 2022, out of 5577 cities, Riga was
ranked 63rd. There are many natural areas in Riga, but in most cases, their location in the city is fragmented
(Riga City Council, 2022). It is necessary to combine these areas into a single structure of biological centres,
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urban environmental green centres, and the green band adjacent to the city, connecting the water areas to the
green corridors and trails.

Directly to discuss and solve the challenges of the capital, on November 15, 2022, the Focus Group was held
(Riga City Council, 2022), whose main insights are as follows: 1) Covid-19 pandemic and restrictions showed
the importance of a public outdoor role. A green, pleasant, outdoor space must be near the residence; The
neighbourhoods must become self-sufficient - there is a place in each neighbourhood where people can relax
and where they can walk from their place of residence; 2) green zones (not always parks) and their creation is
also essential for adaptation to climate change; 3) Special attention should be paid to the waterfront, the
residence should be developed at the water, their availability and diverse functionality (improvement); 4) It is
essential to focus on the improvement of the courtyards, opening for public use, such as creating courage
passages - making the yards multifunctional people would feel safer; 5) A quality natural environment improves
both urban aesthetics as well as emotional and physical health. The connectivity of the green areas (green trails,
corridors, water edges) makes it more enjoyable and promotes an active lifestyle for recreation and daily
mobility of the feet and bike.

These aspects are closely related to improving the emotional well-being and life quality of the local population
through the facilitation of a biophilic approach to urban development and design. There are numerous studies
(e.g., Bowler et al., 2010; Scopelliti et al., 2019; Gaekwad et al., 2022) that confirm the positive impact of the
nature, quality and aesthetically appealing environment on the population, including a positive effect on
productivity. This aspect is indirectly confirmed by human values studies in Latvia using Motival technology
(Kaze etal., 2022) — the value profile of the Latvian population is highly exposed towards the domain of Caring
and Tolerant values that include high importance of values related to caring about the environment and being
in harmony with nature, respectively. The economic impact of the revitalisation is not currently much
researched; however, not only does the productivity of the local population have a positive impact, but it might
also help to grow the income from inbound tourism, attracting visitors with similar values to the local
population. (Kaze et al., 2011)

5. Conclusions

The situation regarding the use of the country's territory in the current development conditions is rapidly
changing, and the most crucial driver for development could be the revitalisation of degraded areas in the
twentieth century. This issue should be seen in the context of the following factors: 1) European Union policy
and potential support for a sustainable urban environment; 2) the context of economic development and the
speed of change; 3) Tourism promotion - an increase in the number of tourists that require appropriate
infrastructure and attractive environment for accommodation and service; 3) Reducing the risk of poverty, as
the degraded living environment is, to a certain extent, the physical expression of social challenges; 4) Solving
the challenge of transport, as if the mobility and business mobility of the population is increased by promoting
traffic, the functional organization of an inappropriate area may enhance the pollution of the area.

To respond to these challenges, the most important steps may be: 1) a detailed and comprehensive assessment
of the situation, which includes gathering information on the degraded areas in the country - including property
affiliation, topography, existing and permitted use, level of pollution, building intensity, etc.; 2) determination
of the causes of new degraded areas; 3) development of possible development scenarios and models; (4) the
establishment of the database of degraded areas - this database must be publicly accessible and qualitatively
maintained to provide the country with up-to-date information on processes in the use of the territory and
justification for decision-making; 5) proactive national planning and definition of priorities in the revitalization
of degraded areas.

Of course, these tasks are challenging. Degraded areas are characterized by diversity (different dislocation,
authorized use, contamination risks, engineering communications, engineering quality, etc.). This fact makes
the methodological category of territories; second, the potential costs of restoring the area have a significant
impact; third, it has a significant impact on the types of intervention.
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The public sector - the government and municipalities must act for the restoration of degraded areas, but the
available resources limit their actions, which is an important current challenge. Although Latvia has
implemented a number of revitalization projects with the European Union Structural Funds funding after joining
the European Union, other types of cooperation, such as public and private sector cooperation, should be used
more actively, in addition to the public sector support and private sector resources and knowledge, the renewal
of degraded areas may be delayed, which can have a long-term negative effect.

In the context of the article, the number of degraded areas and their long-term existence indicate that private
investment is inadequate to fully restore them effectively and quickly. For example, in Latvia, these areas are
currently being renovated fragmented. This indicates that the revitalization of the degraded areas also requires
public sector support and planned measures to increase the efficiency of resource use, as private businesses
refrain from activities in the recovery of the environment if the area is not commercially beneficial.

The ineffective use of the area undoubtedly has a negative impact on the national economy. Concluding, it
seems evident that the European Union's guidelines for the sustainable development of cities and regions should
be referred to in the spatial planning systems of the Member States. In the case of Poland, this adjustment is
half-hearted. The spatial development policy of the voivodships is mainly focuses on one driver - limited to
planning the location of public purpose investments of supra-local importance. On the other hand, at the local
level, large cities (including urban agglomerations and metropolises) are treated the same way as other
municipalities. However, their complexity and the scope of generated external impacts significantly exceed their
administrative boundaries (Mierzejewska, 2011). An optimistic accent is the recent change in legal regulations
in spatial planning, which allows us to expect that sustainable development in the spatial aspect will be an
objective reality in Poland soon. Entering the path of sustainable development in this respect will also require
greater awareness of the impact of additional drivers - of the planning and development entities of the impact
of the shaped spatial structures on the possibilities of implementing the principle of sustainable development
and greater responsibility for the common good, social interest and future generations.

References

Borys, T. (2005). Indicators for sustainable development — Polish experiences, Warszawa-Biatystok.

Bowler, D.E., Buyung-Ali, L.M., Knight, T.M., & Pullin, A.S. (2010). A systematic review of evidence for the added benefits to health
of exposure to natural environments. BMC Public Health, 10, 456. https://doi.org/10.1186/1471-2458-10-456

Brundtland, G.H. (1987). Our Common Future. Report of the World Commission on Environment and Development. Geneva, UN-
Dokument A/42/427. http://www.un-documents.net/ocf-ov.htm

Czaja, S., & Rutkowska, M. (2023). Ecological and climatic challenges facing documents of local development strategies (on the
example of Lower Silesian  municipalities in  Poland). Economics and  Environment, 86(3), 366-381.
https://doi.org/10.34659/eis.2023.86.3.580

D’Adamo, I., & Gastaldi, M. (2023). Perspectives and challenges on sustainability: Drivers, opportunities and policy implications in
universities. Sustainability, 15(4), 35-64. https://doi.org/10.3390/su15043564

EPG (2022). Environmental Policy Guidelines. Order of the Cabinet of Ministers of 31 August 2022 583 "On Environmental Policy
Guidelines 2021-2027". Published: Latvijas Véstnesis, 172, 06.09.2022. OP Number: 2022/172.3 https://likumi.lv/ta/id/335137-par-
vides-politikas-pamatnostadnem-2021-2027-gadam

Fogel, A., & Fogel P. (2007). Mozliwo§¢ wykorzystania europejskich wskaznikow zréwnowazonego rozwoju w planowaniu
przestrzennym na szczeblu lokalnym, [in:] Waloryzacja $rodowiska przyrodniczego w planowaniu przestrzennym, M. Kistowski, B.
Korwel-Lejkowska (eds.). Gdansk — Warszawa, 129-131.

Gaekwad, J.S, Sal Moslehian, A, Rods, P.B., Walker, A.A. (2022). Meta-Analysis of Emotional Evidence for the Biophilia Hypothesis
and Implications for Biophilic Design. Front Psychol., 13, 750245. http://doi.org/10.3389/fpsyq.2022.750245

Giorgetta, S. (2002). The Right to a Healthy Environment, Human Rights and Sustainable Development. International Environmental
Agreements: Politics, Law and Economics, 2, 173-194.

95


http://jssidoi.org/jesi/
http://doi.org/10.9770/b7283449476
https://doi.org/10.1186/1471-2458-10-456
http://www.un-documents.net/ocf-ov.htm
https://doi.org/10.34659/eis.2023.86.3.580
https://doi.org/10.3390/su15043564
https://likumi.lv/ta/id/335137-par-vides-politikas-pamatnostadnem-2021-2027-gadam
https://likumi.lv/ta/id/335137-par-vides-politikas-pamatnostadnem-2021-2027-gadam
http://doi.org/10.3389/fpsyg.2022.750245

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2024 Volume 12 Number 2 (December)
http://doi.org/10.9770/b7283449476

Godlewska-Majkowska, H. (2014). Regional Investment Attractiveness 2014, Warsaw, Polish Information and Foreign Investment
Agency at the Institute of Enterprise, Warsaw School of Economics, 66-71.

Greenmatch. (2023). Which Country in the EU Is the Most Eco-Costly? 31.01.2023. https://www.greenmatch.co.uk/blog/2018/07/top-
eco-costly-countries-in-eu#green-areas

Kastratovié, R., Krivins, A., & Veiksa, 1. (2024). Economic and legal aspects of foreign direct investment patterns in Serbia and Latvia.
Access to  science, business, innovation in the digital economy, ACCESS Press, 5(3), 440-458,
https://doi.org/10.46656/access.2024.5.3(4)

Kaze, V., Skapars, R., Séeulovs, D. (2011). Development of Rural Tourism in Latvia Capitalizing on Regionally Relevant Human
Values. Management Theory and Studies for Rural Business and Infrastructure Development, 26, 97-104.

Kaze, V., Bolinskis, G., & Kurovs, J. (2022). An Image-Based Approach to Measuring Human Values. Societies, 12, 191.
https://doi.org/10.3390/s0c12060191

Kipane A., Vilks A., & Krivins A. (2023). Forecasts of Long-term Progress in the Socio-cultural Sphere in the Context of Combating
Economic Crime. Pakistan Journal of Criminology, 15(4), 49-67.

Korenik, S., Miszczak, K., & Rogowska, M. (2018). Shaping Spatial Structures of Lower Silesia Region on the Background of Global
Changes. W J. Slavik & L. Povolna (Eds.), Social and Economic Development & Regional Policy. Adaptation of Post-Industrial Society
to Global Changes: conference proceedings (47-54). Faculty of Social and Economic Studies Jan Evangelista Purkyné University in
Usti nad Labem.

Krivins A., Vilks A., & Kipane A. (2023). Corruption perception trends: European Union countries. Access Journal (Access to Science,
Business, Innovation in the Digital Economy), 5(1), 58-67. http://doi.org/10.46656/access.2024.5.1(4)

Krivin$ A., Vilks A. (2013) Prevention of corruption in public procurement: importance of general legal principles. Jurisprudence, 20(1),
257-269.

Krivins, A. (2014). Prevention of corruption in the sphere of public purchases: Interviews with experts. 4™ International Interdisciplinary
Scientific  Conference SOCIETY, HEALTH, WELFARE. SHS Web of Conferences, 10, 00018, 1-6.
http://dx.doi.org/10.1051/shsconf/20141000018

Krivins, A. (2019). Legislative framework of in-house procurement. 7" International Interdisciplinary Scientific Conference SOCIETY.
HEALTH. WELFARE. SHS Web of Conferences 68 01026, 1.-10. https://doi.org/10.1051/shsconf/20196801026

Kulczyk-Dynowska, A., & Stacherzak, A. (2022). The impact of a city on its environment: The prism of demography and selected
environmental and technical aspects based on the case of major lower silesian cities. Sustainability, 14(11), 63-93.
https://doi.org/10.3390/su14116393

Law "On Pollution™ (2001). Publication: Latvijas Véstnesis, 51, 29.03.2001.; Reporter of the Sacima and Cabinet of Ministers of the
Republic of Latvia, 9, 03.05.2001. Section 12.

Mierzejewska, L. (2011). Rozwoj aglomeracji a proces planowania przestrzennego, [in:] Podstawowe idee i koncepcje w geografii.
Ujecia i problemy badawcze we wspolczesnej geografii, W. Maik, K. Rembowska, A. Suliborski (Eds.). Wyzsza Szkota Gospodarki w
Bydgoszczy, Bydgoszcz, 123-136.

Miszczak, K. (2013). Contemporary spatial planning and case of Poland. Prace Naukowe Uniwersytetu Ekonomicznego we Wroctawiu,
104-116.

Miszczak, K. (2020). Opportunities and threats for regional development in contemporary socio-economic space. Biblioteka
Regionalisty, 90-108. https://doi.org/10.15611/br.2020.1.08

Nowicki, M. (2011). The investment attractiveness of the regions and the sub-regions of Poland, Gdansk, The Gdansk Institute for
Market Economics, 43-60.

Numbeo (2022). Pollution in Latvia. https://www.numbeo.com/pollution/country_result.jsp?country=L atvia

OSP (2024). Official Statistics Portal. Number of agricultural holdings, utilised agricultural area and standard output by economic size
and statistical region https://data.stat.gov.lv/pxweb/en/OSP_OD/OSP_OD__skait_apsek__visp__laukskait_10/LSK10-110.px/

Pavlikha, N.V. (2006). Management of sustainable development of spatial systems: theory, methodology, experience: monograph. Lutsk:
Volyn. obl. Druk, Ukraine.

Pavlikha, N., & Voichuk, M. (2018). CONCEPTUAL basis of sustainable spatial development: THEORETICAL and practical
framework. International Journal of New Economics and Social Sciences, 8(2), 200-201. https://doi.org/10.5604/01.3001.0012.9945

Pawlonka, C. (2018). Spoleczne aspekty zrownowazonego rozwoju. Rynek-Spoleczerstwo-Kultura, 4(30), 28-31.
https://kwartalnikrsk.pl/Artykuty/RSK-4-2018/RSK-4-2018-Pawlonka-Spoleczne-aspekty-zrownowazonego-rozwoju. pdf

96


http://jssidoi.org/jesi/
http://doi.org/10.9770/b7283449476
https://doi.org/10.46656/access.2024.5.3(4)
https://doi.org/10.3390/soc12060191
http://doi.org/10.46656/access.2024.5.1(4)
http://dx.doi.org/10.1051/shsconf/20141000018
https://doi.org/10.1051/shsconf/20196801026
https://doi.org/10.3390/su14116393
https://doi.org/10.15611/br.2020.1.08
https://www.numbeo.com/pollution/country_result.jsp?country=Latvia
https://doi.org/10.5604/01.3001.0012.9945
https://kwartalnikrsk.pl/Artykuły/RSK-4-2018/RSK-4-2018-Pawlonka-Spoleczne-aspekty-zrownowazonego-rozwoju.pdf

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2024 Volume 12 Number 2 (December)
http://doi.org/10.9770/b7283449476

Polska 2025 (2000). Governmental Centre for Strategic Studies in co-operation with Ministry of Environment “Polska 2025 - Long Term
Development Strategy for Poland up to 2025”, Warsaw (available only in Polish)

Raszkowski, A. (2013). Selected aspects of investment attractiveness of regions. ACC Journal, 2(B), 116-126.

Raszkowski, A., & Bartniczak, B. (2018). Towards Sustainable Regional Development: Economy, Society, Environment, Good
Governance Based on the Example of Polish Regions. Transformations in Business & Economics, Vol. 17, No 2 (44), 225-245.

Remeikiene, R., Gaspareniene, L., Fedajev, A., Raistenskis, E. & Krivins, A. (2022). Links between crime and economic development:
EU classification.  Equilibrium.  Quarterly Journal of Economics and Economic Policy, 17(4), 909-938.
https://doi.org/10.24136/eq.2022.031

RF (2022). LTD "Riga Forests". In the first half of 2022, the turnover of Riga Forests exceeded EUR 10.9 million; increased production
and maintenance costs. 02.09.2022. https://rigasmezi.lv/jaunumi/2022gada-pirmaja-pusgada-rigas-mezu-apgrozijums-parsniedza-109-
miljonus-eiro-pieaugusas-razosanas-un-uzturesanas-izmaksas

Riga City Council (2022). Overview of Riga Sustainable Development Strategy until 2030 and Riga Development Programs 2022-2027.
Implementation of  the year. Riga, 2022. Riga City Council City Development Department.
https://sus.lv/sites/default/files/media/faili/Parskats 2022.pdf

RSC (2004). Riga City Council, City Development Department, research work Degraded areas in Riga, report, LTD “Group 93”, Riga,
2004

Scopelliti M., Carrus G., & Bonaiuto M. (2019). Is it really nature that restores people? A comparison with historical sites with high
restorative potential. Front. Psychol., 9, 2742. https://doi.org/10.3389/fpsyg.2018.02742

SRE (2023). SJSC "State Real Estate". Revitalisation is complex and challenging, but there is space for sustainable solutions. 18.09.2023
https://www.vni.lv/aktualitates/vni-vides-revitalizacija-ir-sarezgits-un-izaicinoss-uzdevums-tacu-lauj-izmantot-ilgtspejigus-
risinajumus-#

Statistics (2024). Land division in land use (unit of measure - hectares). Data on 01.01.2024. https://www.vzd.gov.lv/lv/zemes-
sadalijums-zemes-lietosanas-veidos?utm_source=https%3A%2F%2Fwww.google.lv¥%2F

Statistics Poland https://stat.gov.pl/en/

Szlachetko, K. (2023). The sustainable development and local spatial planning. Case study of Poland. International Journal of Legal
and Social Order, 3(1). https://doi.org/10.55516/ijls0.v3i1.118

Szlavik, J., Csafor, H., & Sebestyén Szép, T. (2016). Regional level of sustainability — two hungarian case studies. Periodica
Polytechnica Social and Management Sciences, 24(2), 136-148. https://doi.org/10.3311/pps0.7803

Teivans-Treinovskis, J., Jefimovs, N., Velika, R. & Krivins, A. (2022). Conditions for application of criminal liability to the board of a
company in the legal system of the Republic of Latvia. Entrepreneurship and Sustainability Issues, 9(4), 45-55.
http://doi.org/10.9770/jesi.2022.9.4(2)

VNR 2023 Poland https://www.gov.pl/web/rozwoj-technologia/monitoring-realizacji-agendy-2030

Wyszkowska, D., & Rogalewska, A. (2016). Indicators of green economy for Poland and other European Union countries. Statistical
News, 665(10), 54-74. https://doi.org/10.5604/01.3001.0014.1109

Zhang, S., Kong, D., & Komal, B. (2024). Sustainable energy and environmental sustainability in selected Asia Pacific Economic
Cooperation countries. Gondwana Research, 127, 65-76. https://doi.org/10.1016/j.gr.2023.03.024

Zieschank, R. (2004). Poland Case Study Analysis of National Strategies for Sustainable Development https://sdgtoolkit.org/wp-
content/uploads/2017/03/Poland-Case-Study-Analysis-of-National-Strategies-for-Sustainable-Development-.pdf

Author Contributions: The authors contributed equally. All authors have read and agreed to the published version of the
manuscript.

97


http://jssidoi.org/jesi/
http://doi.org/10.9770/b7283449476
https://doi.org/10.24136/eq.2022.031
https://rigasmezi.lv/jaunumi/2022gada-pirmaja-pusgada-rigas-mezu-apgrozijums-parsniedza-109-miljonus-eiro-pieaugusas-razosanas-un-uzturesanas-izmaksas
https://rigasmezi.lv/jaunumi/2022gada-pirmaja-pusgada-rigas-mezu-apgrozijums-parsniedza-109-miljonus-eiro-pieaugusas-razosanas-un-uzturesanas-izmaksas
https://sus.lv/sites/default/files/media/faili/Parskats_2022.pdf
https://doi.org/10.3389/fpsyg.2018.02742
https://www.vni.lv/aktualitates/vni-vides-revitalizacija-ir-sarezgits-un-izaicinoss-uzdevums-tacu-lauj-izmantot-ilgtspejigus-risinajumus-
https://www.vni.lv/aktualitates/vni-vides-revitalizacija-ir-sarezgits-un-izaicinoss-uzdevums-tacu-lauj-izmantot-ilgtspejigus-risinajumus-
https://www.vzd.gov.lv/lv/zemes-sadalijums-zemes-lietosanas-veidos?utm_source=https%3A%2F%2Fwww.google.lv%2F
https://www.vzd.gov.lv/lv/zemes-sadalijums-zemes-lietosanas-veidos?utm_source=https%3A%2F%2Fwww.google.lv%2F
https://stat.gov.pl/en/
https://doi.org/10.55516/ijlso.v3i1.118
https://doi.org/10.3311/ppso.7803
http://doi.org/10.9770/jesi.2022.9.4(2)
https://www.gov.pl/web/rozwoj-technologia/monitoring-realizacji-agendy-2030
https://doi.org/10.5604/01.3001.0014.1109
https://doi.org/10.1016/j.gr.2023.03.024
https://sdgtoolkit.org/wp-content/uploads/2017/03/Poland-Case-Study-Analysis-of-National-Strategies-for-Sustainable-Development-.pdf
https://sdgtoolkit.org/wp-content/uploads/2017/03/Poland-Case-Study-Analysis-of-National-Strategies-for-Sustainable-Development-.pdf

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2024 Volume 12 Number 2 (December)
http://doi.org/10.9770/b7283449476

Katarzyna MISZCZAK is a Dr.hab., Associate Professor of Department of Spatial Economy and Local Government
Administration at Wroclaw University of Economics and Business, Poland. Research Interests: regional and urban
development, spatial planning, clusters, smart cities, networking, innovations and technology transfer, creative sector and
intelligence specialization, urban and regional resilience concepts, learning organizations, globalization processes in
modern territory.

ORCID: https://orcid.org/0000-0001-6158-9339

Anatolijs KRIVINS is PhD in Law (Dr.iur.), Associate Professor at the Faculty of Law, Management Science, and
Economics at Daugavpils University, Latvia. Research interests: artificial intelligence, cyber security, corruption, and fraud
prevention, governance, public sector.

ORCID ID: https://orcid.org/0000-0003-1764-4091

Valters KAZE is PhD in Economics (Dr.oec.), Associate Professor at RISEBA University of Applied Sciences, Latvia.
Research interests: digital transformation, artificial intelligence, consumer behaviour and motivation.
ORCID ID: https://orcid.org/0000-0003-1502-6994

Copyright © 2024 by the author(s) and Vsl Entrepreneurship and Sustainability Center
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

98


http://jssidoi.org/jesi/
http://doi.org/10.9770/b7283449476
https://orcid.org/0000-0001-6158-9339
https://orcid.org/0000-0003-1764-4091
https://orcid.org/0000-0003-1502-6994
http://creativecommons.org/licenses/by/4.0/

