
Revista Relações Internacionais do Mundo Atual Unicuritiba. 

                                             Vol.4. nº42 |e-6562| p.749-764 |Outubro/Dezembro 2023.                                                  

Esta obra está licenciado com uma Licença Creative Commons Atribuição-NãoComercial 4.0 Internacional. 

 
  

 

 

 

 

 

 

 

FORMING A SYSTEM OF SUSTAINABLE DEVELOPMENT INDICATORS 
TO IMPROVE THE EFFICIENCY OF LEGAL REGULATION OF 

ENVIRONMENTAL PROTECTION 
 

Alsu Mirzagitova 
Elabuga Institute of Kazan Federal University – Russia 

https://orcid.org/0000-0001-9566-275X  

Elena Kirillova 
Southwest State University – Russia 

https://orcid.org/0000-0001-7137-901X 

Elena Artemova 
Kuban State Agrarian University named after I.T. Trubilin – Russia 

https://orcid.org/0000-0002-4168-6112 

Alexey Aleshkov 
Pacific National University – Russia 

https://orcid.org/0000-0003-3853-4772 

Alexander Fedorov 
Kaluga State University named after K.E. Tsiolkovski – Russia 

https://orcid.org/0000-0003-0202-1174 

Nataliia Panova 
Moscow Polytechnic University – Russia 

https://orcid.org/0000-0002-7752-8263 
 

ABSTRACT 
 

For the implementation of circular economy projects and environmental conservation 
concepts, it is relevant to develop a system of sustainable development indicators to 
assess the effectiveness of actions taken to conserve nature and protect the environment. 
The study aims to propose a system of indicators for sustainable development. Within the 
framework of this thematic qualitative research, the main methods included the analysis of 
documents and sources selected according to special parameters. Based on the study 
results, it was concluded that to develop a system of environmental indicators for 
sustainable development, the theory of biotic regulation should be taken as a basis for 
determining priorities in ecology. According to this theory, biota is the main factor in 
ecology and the main mechanism for ensuring environmental sustainability. Its 
preservation will help maintain environmental standards at the proper level and ensure 
environmental safety for future generations. The study allows creating a system of 
sustainable development indicators, within which it is proposed to divide sustainable 
development indicators into three main groups: indicators of social factors of sustainable 
development, economic factors of sustainable development, and environmental factors of 
sustainable development. 
 
Keywords: Sustainable development; Ecology; Concept of sustainable development; 
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FORMAR UM SISTEMA DE INDICADORES DE DESENVOLVIMENTO 
SUSTENTÁVEL PARA MELHORAR A EFICIÊNCIA DA 

REGULAMENTAÇÃO LEGAL DA PROTEÇÃO AMBIENTAL 

 
RESUMO 

 

Para a implementação de projetos de economia circular e conceitos de conservação 
ambiental, é relevante desenvolver um sistema de indicadores de desenvolvimento 
sustentável para avaliar a eficácia das ações tomadas para conservar a natureza e 
proteger o meio ambiente. O estudo tem como objetivo propor um sistema de indicadores 
para o desenvolvimento sustentável. Dentro da estrutura dessa pesquisa qualitativa 
temática, os principais métodos incluíram a análise de documentos e fontes selecionados 
de acordo com parâmetros especiais. Com base nos resultados do estudo, concluiu-se 
que, para desenvolver um sistema de indicadores ambientais para o desenvolvimento 
sustentável, a teoria da regulação biótica deve ser tomada como base para determinar as 
prioridades em ecologia. De acordo com essa teoria, a biota é o principal fator na ecologia 
e o principal mecanismo para garantir a sustentabilidade ambiental. Sua preservação 
ajudará a manter os padrões ambientais no nível adequado e garantirá a segurança 
ambiental para as gerações futuras. O estudo permite criar um sistema de indicadores de 
desenvolvimento sustentável, dentro do qual se propõe dividir os indicadores de 
desenvolvimento sustentável em três grupos principais: indicadores de fatores sociais de 
desenvolvimento sustentável, fatores econômicos de desenvolvimento sustentável e 
fatores ambientais de desenvolvimento sustentável. 
 
Palavras-chave: Desenvolvimento sustentável; Ecologia; Conceito de desenvolvimento 
sustentável; Economia circular; Responsabilidade das partes; Sustentabilidade ambiental. 

 
1 INTRODUCTION 

 
The concept of sustainable development is a set of principles aimed at ensuring 

long-term and well-balanced economic, social, and environmental development 

(Yumashev et al., 2020). 

The main idea of the concept is that human development should not cause any harm 

to future generations (Barral, 2012). This means considering the needs of the present 

generation, while not forgetting to preserve natural resources and the environment for 

future generations (Grigorieva, 2017; Seilkassymova et al., 2022). 

Here are the basic principles of sustainable development: 

• Environmental sustainability: conserving and restoring ecosystems, reducing 

environmental pollution, and using natural resources rationally. 

• Social justice and equality: overcoming poverty, protecting human rights, and 

improving the quality of life of all social strata. 

• Economic development: ensuring economic growth that does not harm the 

environment, creating jobs, and improving living standards. 
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The implementation of this concept requires joint efforts of all countries, international 

organizations, and civil society (Mayboroda et al., 2023). It is important to understand 

that sustainable development is not just a green idea but a necessity for all countries 

and peoples (Fedchenko et al., 2023). 

Legal support for the concept of sustainable development includes many national 

and international documents regulating various aspects of sustainable development 

(Egorov et al., 2021; Tynybekov et al., 2014). 

At the national level, each country develops its own strategies and laws aimed at 

implementing the principles of sustainable development (Ydyrys et al., 2023). In 

Russia, there is the Federal Law “On Environmental Protection” that establishes the 

legal basis for state policy in the field of environmental protection and environmental 

safety (State Duma of the Federal Assembly of the Russian Federation, 2002). 

The key issue in the implementation of the concept is the development and legal 

consolidation of sustainable development indicators (Khoruzhy et al., 2023). In 

practice, the development of such indicators is crucial for the international community 

since the proposed systems of indicators are often incomplete and some indicators are 

undefined, lack specifics, and require special scientific knowledge (Mayboroda et al., 

2023). In the future, standards for sustainable development indicators should be 

consistent with national standards. 

The study aims to define the concept of sustainable development and propose a 

system of indicators for sustainable development. 

 

2 LITERATURE REVIEW 

 
In various definitions, experts highlight the following aspects of sustainable 

development: conservation of biodiversity (Parkin, 2000); conservation of natural 

resources (Lélé, 1991; Rzabay et al., 2018); balance between economic activity and 

the environment (Hopwood et al., 2005; Shaimerdenova et al., 2023; Yumashev et al., 

2020), sustainable economic growth (Ahmad et al., 2023); quality of life and social and 

cultural values (Chen et al., 2023). However, many definitions of sustainable 

development cannot solve the main task, i.e., to develop a system of measures that 

can ensure environmental safety today and in the future (Bagratuni et al., 2023; 

Bekezhanov et al., 2022). This task can be partially solved using indicators that define 

sustainable development, which will determine measures and actions that lead to a 
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positive result (Rybak et al., 2023). 

At the UN Conference on Environment and Development in Rio de Janeiro in 1992, 

it was proposed to develop a system of sustainable development indicators that would 

serve as a guide in determining sustainability in various areas. Recently, attempts to 

develop a system of sustainable development indicators have intensified; new 

approaches and expert opinions have emerged. Such international organizations as 

the UN, OECD, and EU offer various systems of indicators. On the one hand, the 

number of indicators is growing exponentially. On the other hand, attempts are being 

made to identify integral indicators or a single indicator. 

It is worth mentioning the contribution of scientists who, within the framework of 

economic cooperation, develop a conceptual approach to identifying the main 

indicators of sustainable development. Under this approach, the following three main 

indicators are highlighted: 

– Environmental impact (Barral, 2012; Bednarska-Olejniczak et al., 2020; Choguill, 

2007; Marong, 2003; Schwarz, 2005); 

– State of the environment (Adamowicz, 2022; Ambusaidi & Al Washahi, 2016; 

Bechtel et al., 2013; Ellis, 2008; Emas, 2015; McNeill, 2004; Paul, 2008; Sands, 2012; 

Semenzin et al., 2019); 

– Perception of ongoing changes by the ecosystem (Ciegis et al., 2009; Klarin, 

2018; Mitcham, 1995; Pearce & Atkinson, 1998; Robèrt, 2000; Ruggerio, 2021; 

Sinakou et al., 2019). 

Considering the changes that inevitably occur in various spheres, experts propose 

to divide sustainable development indicators into the following three categories: 

– Indicators of dynamics characterizing development, for example, the growth of 

green spaces (Barrow, 1995; Du Pisani, 2006; Duran et al., 2015; Marten, 2001; 

Pezzey, 1992; Salas-Zapata & Ortiz-Muñoz, 2019); 

– Status indicators determining the nature of sustainable development, for 

example, reserves of non-ferrous metals and minerals (Baker, 2015; Diesendorf, 2000; 

Elliott, 2012; Harris, 2003; Redclift, 2005; Ross, 2009); 

– Management indicators helping make a choice and response to the current 

situation, these are standardization or regulation, for example, the costs of reducing 

harmful emissions into the environment during the production of plastic products 

(Ahmad et al., 2023; Chen et al., 2023; Cheng et al., 2023; Hopwood et al. 2005). 

These indicators are of scientific interest and can serve as the basis for creating a 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Revista Relações Internacionais do Mundo Atual Unicuritiba. 

                                             Vol.4. nº42 |e-6562| p.749-764 |Outubro/Dezembro 2023.                                                

Esta obra está licenciado com uma Licença Creative Commons Atribuição-NãoComercial 4.0 Internacional. 

 

 
  

Submetido em: 03/09/23 
Aprovado em: 17/11/2023           

Avaliação: Double Blind Reviewe- 

ISSN: 2316-2880 

system of indicators that determine the effectiveness of measures taken to preserve 

the environment. 

 

3 METHODS 

 
To develop a framework of sustainable development indicators, we selected the 

works of experts from different countries whose research, in our opinion, has a long-

term impact on the corresponding trends. This study used a desk review and 

comparative analysis. 

We selected scientific works on the following topics: sustainable development, the 

concept of sustainable development, sustainable development indicators, and circular 

economy. References were retrieved from Scopus, Web of Science, Google Scholar, 

and official websites where the main international legal acts and cases of judicial 

practice are posted. In total, we collected 232 publications in several categories. 

Step 1. We filtered the data using selection criteria. 

Studies were selected according to the following criteria: 

1. The authors have at least three publications on sustainable development over the 

past 10 years; 

2. More than 50% of research on legal topics in the total number of publications by 

the authors; 

3. The authors’ profiles indicate that their publications are thematically related to 

legal sciences; 

4. The work was written between 2003 and 2023. 

Using this approach, 232 publications were initially selected. 

Step 2. We filtered the data by reading the full texts. 

We read the full text of articles, whose titles and abstracts made it difficult to 

determine the relevance of the topic. After careful sampling, 51 papers were selected. 

This methodology allowed us to develop a system of sustainable development 

indicators that can be used as the basis for a unified system of indicators for 

sustainable development. 

 

4 RESULTS 

 
There are problems in the formation and implementation of the concept of 

sustainable development, including its definition (Bednarska-Olejniczak et al., 2020) 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Revista Relações Internacionais do Mundo Atual Unicuritiba. 

                                             Vol.4. nº42 |e-6562| p.749-764 |Outubro/Dezembro 2023.                                                

Esta obra está licenciado com uma Licença Creative Commons Atribuição-NãoComercial 4.0 Internacional. 

 

 
  

Submetido em: 03/09/23 
Aprovado em: 17/11/2023           

Avaliação: Double Blind Reviewe- 

ISSN: 2316-2880 

and the identification of typical features (Choguill, 2007) or enabling mechanisms 

(Sands, 2012). The analysis of this concept has doctrinal significance for the world 

community and should be based on scientific approaches (Ellis, 2008), whose 

application is impossible outside the scope of law. 

The concept of sustainable development causes a heated discussion among experts 

(Adamowicz, 2022; Ambusaidi & Al Washahi, 2016; Bechtel et al., 2013; Semenzin et 

al., 2019), but all of them emphasize the importance of observing behavioral patterns 

to preserve the environment (Emas, 2015; McNeill, 2004; Paul, 2008). The Brundtland 

Commission defines sustainable development as meeting the needs of the present 

without compromising the ability of future generations. 

Sustainable development is regarded as a strategy during a transition to a state of 

nature and society that guarantees a minimum of consumption for the population and 

a minimum of pollution for the environment (Ciegis et al., 2009; Klarin, 2018; Ruggerio, 

2021). The results of sustainable development are defined both as the era of the 

Noosphere (Sinakou et al., 2019) and as eco-evolution (Pearce & Atkinson, 1998). 

In a broad sense, sustainable development is interpreted as a humanitarian mission 

that ensures the rights and interests of humanity (Giampietro, 1994; Mitcham, 1995; 

Munda, 1997). Some experts proposed replacing the term “sustainable development” 

with “eco-sustainable development” (Duran et al., 2015; Robèrt, 2000). We cannot 

agree with this approach because development should not be limited only to ecology. 

It occurs in various spheres, for example, economy, society, or state. 

Based on the definitions of sustainable development, we can identify the typical 

features of sustainable development, including: 

• Economic growth that does not lead to the depletion of natural resources and 

environmental pollution; 

• Equal distribution of wealth and opportunity among people; 

• Environmental protection and biodiversity conservation; 

• Participation of all social strata in decision-making related to sustainable 

development; 

• Respect for human rights and fight against discrimination. 

When trying to define sustainable development, many experts highlight that 

sustainable development cannot exist in principle (Du Pisani, 2006; Marten, 2001; 

Salas-Zapata & Ortiz-Muñoz, 2019) since development is an unsustainable process 

associated with various risks. Renowned scientists emphasize that supporters of the 
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concept of sustainable development miss the fact that modern trends of instability and 

conflict are intensifying (Filipova, 2023; Lee et al., 2023; Ni et al., 2023). The COVID-

19 pandemic has jeopardized sustainable development in the context of quarantine, 

isolation, closure of production, and the transition to online events. Supporters of 

sustainable development ignore the intensifying trends of conflicts, wars, and 

pandemics, indicating instability. 

Due to the inequality of countries and populations, it is very difficult to implement the 

concept of sustainable development. There are problems of unequal access to land 

and water resources, therefore it is necessary to develop the fundamental provisions 

of the concept of sustainable development with due regard to the need to establish a 

new system of values aimed at overcoming general inequality. It is required to develop 

and implement eco-friendly closed-cycle technologies and to green production 

activities and consumption. 

The idea of sustainable development represents a conscious attempt to overcome 

the current destruction of the environment by revising the foundations of civilization 

(Parkin, 2000). Humanity has reached the stage of development when the issues of 

the impact of production activities on anthropogenic and natural processes have come 

to the fore, and the role of science, technological projects, and green solutions cannot 

be neglected. 

 

5 DISCUSSION 

 
Theoretical conclusions 

Many experts have attempted to develop a system of sustainable development 

indicators. Thus, we identified an approach in which scholars focus on the following 

main indicators: 1) an environmental impact, 2) a state of the environment, and 3) a 

perception of ongoing changes by the ecosystem. 

This approach is appropriate and justified but is aimed at measuring only 

environmental indicators, and the indicators of sustainable development require an 

integrated approach. Thus, it is necessary to consider not only the environmental 

impact but also the impact on economic and social factors. Indeed, environmental 

indicators have the highest priority, which has been mentioned in many international 

legal documents on sustainable development (Barrow, 1995; Pezzey, 1992). When 

considering the indicators of sustainable development that were developed by the UN 
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Commission on Sustainable Development, it turned out that more than half of 134 

indicators relate to environmental factors, and the rest are related to economic and 

social aspects (Baker, 2015). Therefore, we can conclude that environmental 

indicators have priority in the system of sustainable development indicators proposed 

by the UN Commission on Sustainable Development. Experts agree with this approach 

and note that the main idea of sustainable development is based on indicators related 

to the state of the environment and it is vital to limit human activity to natural 

environmental opportunities (Diesendorf, 2000; Elliott, 2012; Harris, 2003; Redclift, 

2005; Ross, 2009). 

According to this approach, the main priority in the system of environmental 

indicators is given to indicators that characterize the state of natural ecosystems. To 

develop a system of environmental indicators for sustainable development, we can 

take the theory of biotic regulation as a basis (Gorshkov et al., 2001), which will set 

priority indicators in ecology. In conformity with this theory, biota is the main factor in 

ecology and the main mechanism for ensuring environmental sustainability; its 

preservation in the required condition will help maintain environmental standards at the 

proper level. 

Natural biota is one of the key indicators of sustainable development as it reflects 

the state of the environment and the degree of its preservation. 

Biota is the totality of all organisms living in a certain area. Its condition depends on 

many factors, such as environmental pollution, climate change, habitat destruction, and 

other anthropogenic impacts. 

The more sustainable the social development, the less the negative impact on biota. 

In turn, the conservation of biota contributes to sustainable development since a 

healthy ecosystem provides many environmental services, such as water and air 

purification, climate regulation, and soil fertility maintenance. 

Thus, natural biota serves as an indicator of sustainable development, showing the 

state of the environment and the ability of ecosystems to cope with human impacts. 

The higher the level of sustainability, the better the condition of the biota and the lower 

the risk of environmental disasters. 

Practical conclusions 

Considering scientific and technological progress, an ecological niche for 

sustainable development is possible only if natural biota is preserved over a large area 

of the planet. 
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The system of sustainable development indicators proposed by experts is also of 

scientific interest, in which the following main categories of indicators are defined: 1) 

dynamics indicators, 2) condition indicators, and 3) management indicators. 

The proposed system of indicators is general and does not consider the approach 

based on the dilemma that sustainable development is a socio-economic model aimed 

at preserving the environment and reasonable consumption (Ahmad et al., 2023; Chen 

et al., 2023; Cheng et al., 2023; Hopwood et al., 2005; Lélé, 1991). For development 

to become sustainable, it is necessary to consider various aspects. Therefore, 

sustainable development indicators should reflect the triad of factors in ecology, 

economy, and society. 

Thus, indicators should be divided into three main groups: 

– Indicators of social factors of sustainable development; 

– Indicators of economic factors of sustainable development; 

– Indicators of environmental factors of sustainable development. 

In each group of indicators, subgroups of indicators should be identified. 

Social: 

– Main indicators of quality of life; 

– Human life expectancy (expected at birth and actual) (Zuo et al., 2023); 

– Health status; 

– Level of knowledge or educational skills, income (measured by gross domestic 

product per capita) (Azam et al., 2023); 

– Level of employment, degree of realization of human rights. 

Environmental: 

– Deviation of the state of the environment from standards; 

– Level of consumption of natural resources and disturbance of ecosystems as a 

result of economic activities (per unit of final product) (Meng et al., 2023); 

– Relationship between the needs for natural resources and their availability 

(reserves); 

– State of natural ecosystems (the share of the area occupied by them in the total 

territory of the region, as well as in the territory that they must occupy to ensure full 

regulation of the environment and its stability; the rate of restoration or decline of 

natural ecosystems) (Ju et al., 2023). 

Economic: 

– Physical wear and tear of industrial fixed assets (Bagratuni et al., 2023; 
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Dzhancharova et al., 2023); 

– Loss of raw materials along with waste, which leads to increased costs of treatment 

facilities and environmental pollution (Kosmina & Chichekli, 2023); 

– Loss of recreational value of water, land, and air basins. 

Additional indicators should be included in a separate category of indicators, which 

are divided into the following subcategories: 

– Descriptive indicators that should assess an impact on the environment 

depending on the measures taken. It can be presented in the form of a graph and 

changing variables over time; 

– Performance indicators that define whether the measures taken were significant 

and what result they had. They use the same variables but are linked to target values. 

For example, one can track the impact of compliance with WHO standards on 

sustainable development and the environment; 

– Indicators of environmental efficiency that determine whether the efficiency of 

economic processes has increased. These indicators show how changes in the 

economy affect the environment, economic development should increase, and the 

burden on the environment should decrease. Energy intensity and productivity help 

reduce the burden on the environment. On a graph, it will look like parallel lines that 

diverge over time; 

– Indicators of policy effectiveness that clearly distinguish the impact of structural 

changes in the production process; 

– Well-being indicators that show whether the well-being of the population 

improves. To evaluate it, it is necessary to consider economic, social, and 

environmental indicators: green GDP, savings growth, environmentally adjusted GDP, 

etc. 

Thus, the indicators of sustainable development can reflect ongoing changes and 

results of human activity in various areas. They consider an impact on the environment, 

which will help predict trends in the development of ecosystems with due regard to 

various influencing factors. 

 

6 CONCLUSIONS 

 
Based on the study results, it was concluded that to develop a system of 

environmental indicators for sustainable development, the theory of biotic regulation 
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should be taken as a basis for determining priorities in ecology. 

The scope of the study is limited by the size of the source sampling. 

Further research on sustainable development should focus on specific ways that will 

help preserve the environment and consider the problems of a circular economy. 
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