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Abstract

:

The purpose of this study was to propose a combination of methods as part of the analysis of progress in the context of the achievement of one of the Sustainable Development Goals (Goal 12: responsible consumption and production) by Poland and Slovakia using sustainable development indicators. The method used was diagnostic survey, comparative analysis, and within the framework of data collection, the techniques of content analysis and desk research, which were integrally combined in the research procedure. The implementation of the analysis indicated that surveillance using sustainable development indicators is associated with difficulties (for example, gaps in the availability of standardized data and difficult access to adequate data) and generalizations and subjectivity. This analysis showed that the countries are successively striving to meet the provisions that are related to Goal 12. Estimates of the degree of achievement of the goal are adequate for the duration of the goal. Priority activities of the countries should focus on increasing the level of development of ecological agriculture, striving to increase the efficiency of use of available resources, changing the approach to available resources (moving away from linear development), and changing consumption patterns (increased development of a closed-loop economy). Future research areas will focus on analyzing the level of implications of the goals of Agenda 2030 in Poland and Slovakia and developing developmental forecasts for both countries.
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1. Introduction


In the second half of the 20th century, the effects of unsustainable industrial development became apparent, so the beliefs associated with scientific and technological development and the hopes of unlimited economic growth did not materialize. Industrial development could be described as structurally unsustainable, resource-intensive, extensive, and inefficient [1,2]. A significant number of environmental problems have not been solved, degradation of the natural environment has continued, and the ecological crisis has intensified [3,4]. The numerous ecological and social threats occurring in the world influenced preventive measures of global scope; this in turn resulted in the development of the assumptions of the idea of sustainable development [5,6].



The concept of sustainable development takes as a priority the pursuit of the best possible economic outcome while respecting the natural environment and social development [7,8]. It is a broad concept of development which takes into account many areas of human activity. Due to its broad specificity, there are many definitions of the concept of “sustainable development” in the literature [9,10,11]. Environmental sustainability refers to the prudent use and protection of environmental resources to meet the needs of present and future generations while maintaining the integrity of ecosystems and health [12]. The cited definition highlights the essence of balancing the environmental, social, and economic spheres to ensure the long-term well-being of the planet and its inhabitants [13,14,15,16].



In today’s reality, an approach that promotes the notion among the ruling classes that economic growth should not be based solely on the growth of production, employment, the GDP index, or income should be taken as important in the development of the idea of sustainable development [17,18]. Economic development should at least sustain the current state of natural, relational, and social capital, which will help ensure intergenerational equity [19,20]. Therefore, assumptions related to sustainable growth should be considered appropriate in a macroeconomic context [21]. The idea of sustainable development emphasizes not only the implementation of innovative solutions, the steady growth of intangible assets, and the elimination of poverty or barriers to growth, but also the possibility of renewing natural resources and protecting the environment, which is particularly important in the new global reality [22,23]. The foundations of sustainable development are considered to be people (environmental influencers), our planet (the area/object of human influence), and partnership (the method of action), because only consolidated activities of efforts will make it possible to achieve the goal—prosperity and peace in the world [24].



The Sustainable Development Summit was held in New York on 25 September 2015. The 193 member states of the United Nations (UN) unanimously adopted a new agenda, with the main goal and objective of eliminating global poverty by 2030 and building a sustainable future. The 2030 Agenda contains 17 Sustainable Development Goals (SDGs) which aim to shape policies and funding around the world from 2015 to 2030 [25,26,27,28]. The specifics of the Sustainable Development Goals are outlined in the literature [29,30,31].



A priority of official statistics, which was established in Agenda 2030, is to track progress toward the Sustainable Development Goals. Tracking progress is performed from a three-pronged perspective [32]:




	
Global—the plane coordinated by the Statistical Commission of the United Nations (UN);



	
World regions—the plane within which there are regional agencies of the United Nations (in our region, the United Nations Economic Commission for Europe—UNECE);



	
National—the plane within which national statistical offices are established (in Poland, the CSO; in Slovakia, the Statistical Office of the Slovak Republic).








Monitoring progress toward the Sustainable Development Goals at the global and regional levels is conducted using a set of so-called global sustainable development indicators (SDG indicators) [33,34]. At the national level, instead of global indicators, countries have the option of using their own sets of indicators, with the proviso that they must be able to track key (for a specific country) problems and areas [35,36].



Among other things, Agenda 2030 establishes Sustainable Development Goal 12—ensure patterns of sustainable consumption and production. As the description of this goal indicates, sustainable consumption and production involves promoting efficient use of energy and other resources, sustainable infrastructure, access to basic services, decent jobs, and working conditions (including in the environmental field), and a better quality of life on earth [37,38,39,40].



The idea of sustainable consumption and production promotes the concept that something should be performed in the best possible way for a significant amount with fewer resources. The implication of this approach leads to an increase in the net benefits of economic activity by reducing the level of resource consumption [41,42] and the scale of pollution and degradation, while improving the quality of life on earth [43].



The description of Goal 12 emphasizes that sustainable consumption and production commits to the systematic cooperation of the actors involved in the entire supply chain, starting with producers and ending with consumers [44]. As reported in the literature, this activity implies conducting educational, promotional, and other actions aimed at consumers to raise awareness of sustainable consumption and the lifestyle that comes with it [45]. Activities undertaken may include conducting information campaigns on product standards and labeling, as well as engaging consumers in public procurement issues [46,47].



Unsustainable production and consumption is one of the most serious challenges of the modern world, mainly because it has a measurable, harmful impact on the environment. The difficulty, therefore, is to ensure the continuation of economic growth and the achievement of socioeconomic development goals on the one hand, and to minimize the destructive impact on the environment on the other hand [48,49]. Sustainable consumption and production not only make it possible to reduce the economic, environmental, and social costs of production, but can also assist in the fight against poverty or global warming, as they involve building sustainable infrastructure, using energy efficiently, and enabling access to basic services and decent labor [50].



In the literature, there are very few studies on the analysis of the level of implementation of individual Sustainable Development Goals. Studies in the literature most often refer not to comparisons of achievements in this area (of individual goals) but to results on a larger number of goals at the scale of selected cities [51], one country [52,53,54], the entire European Union [55], or a global perspective [56], and these presentations are not based on a homogeneous methodology. There is a lack of effective methodologies to standardize the research process capturing comparative analyses of the level of implementation of the objectives of sustainable development (as a whole and in relation to individual objectives) by individual countries due to the situation in a particular region of the European Union. There is also a lack of analyses indicating a comparison of the level of implementation of the objectives of sustainable development by neighboring countries Poland and Slovakia. The presented observations constitute a research gap.



Based on the considerations presented, the purpose of this study is to propose a method for analyzing progress in the context of the achievement of one of the 17 Sustainable Development Goals by Poland and Slovakia using sustainable development indicators. The purpose of this study refers to the comparison of at least two countries due to the situation in the region—countries with similarities in macro terms—and to determine the level of achievement of a specific sustainable development goal. The criteria for the similarity of countries include the location of the country, economic history, macro environment, and culture of consumption and production. Achievements in the implementation of Sustainable Development Goal 12, under the title of responsible consumption and production, were studied. The method presented takes into account the life cycle and multi-criteria analysis of relevant variables on SDG 12. This analysis covered available statistical data from 2004 to 2021. The research period adopted for this study covers 11 years before the signing of Agenda 2030 and 6 years after its adoption. This period makes it possible to identify the impact of Agenda 2030 on the activity of the surveyed countries in the field of sustainable development and to present trends of post-activity. Covering the analysis not only of the period after the adoption of the Agenda (whose implementation was not immediate) but also of the period before its adoption makes it possible to clearly present the growth of activity in the field of caring for responsible consumption and production (SDG12). Accordingly, this study poses the following research questions:




	
What is the level of implementation of Sustainable Development Goal 12 under the title of responsible consumption and production in Poland and Slovakia (similar countries in macro terms in terms of the location of the country, economic history, macro environment, and culture of consumption and production)?








The added value of this study is the filling of the identified research gap and the diagnosis of the current level of fulfillment of Sustainable Development Goal 12—responsible consumption and production. The realization of the analysis indicates that surveillance by means of sustainable development indicators is associated with difficulties (for example, gaps in the availability of standardized data and difficult access to adequate data) and generalizations and subjectivity. The analysis of available data for Poland and Slovakia has shown that these countries are gradually striving to meet the provisions related to Goal 12. The use of the proposed analysis has allowed us to develop recommendations for Poland and Slovakia. Priority actions should focus on increasing the level of development of ecological agriculture, striving to increase the efficiency of use of available resources, changing the approach to available resources (moving away from linear management), and changing consumption patterns (increased development of a closed-loop economy).




2. Methods


The filling of research gaps and the creation of new knowledge is closely related to the examination of the current state of scientific knowledge (axiology of knowledge) and the identification of statements flowing from previous research and literature studies. The cognitive procedure aimed at formulating the current state of knowledge is the foundation for the implementation of research analyses. The consistent research procedure proposed in this study includes nine structured stages, which were carefully planned based on the choices made for the sake of reliability and credibility of the research results.



Sustainable Development Goals must be formulated in such a way that it is possible to measure them. For this reason, they were created based on the SMARTER method (the successive letters of the method’s name stand for: S—specific, M—measurable, A—achievable, R—relevant or realistic or reward, T—timebound, E—exciting or evaluated, and R—recorded or reward). For this reason, to determine the degree of achievement of the various goals, this study’s research procedure focuses on indicator analysis. Figure 1 summarizes the stages of the research procedure.



The research procedure was divided into six steps, which included:




	
Stage 1—clarification of the object and purpose of the research—determination of the subject and scope of the studied phenomena. What follows is the determination of the desirability of implementing the research undertaken. At this stage, it is necessary to determine the span of the time interval and the uniform units of time for this interval. It is also crucial to determine the spatial scope of this study and the list of units to perform a comparative analysis. This stage is related to the development of explanations of the processes and phenomena occurring in the analyzed reality.



	
Stage 2—determine data sources (source analysis)—the stage allows you to gain the knowledge you need, based on data that already exist, that is, that have been collected or generated by others. In this stage, it is necessary to gather knowledge about available data sources. This stage is fundamental in terms of obtaining the data needed for use, interpretation, or storage. Data sources play an important role in the data life cycle and are indispensable for data analysis, reporting, and information-based activities. Potential sources of knowledge in relation to the issue under study can be statistics and compilations (public statistics and data from statistical offices and state institutions), official documents (numerical summaries, reports, censuses, regulations, minutes, and other materials produced by offices, organizations, and institutions), results of social research (project reports, summaries, descriptions, and databases), other data, and information available online (expert statements and scientific articles).



	
Stage 3—the process of collecting factual data—the process of obtaining adequate sets of data collected as material necessary for the analysis of a specific research purpose and to obtain original results. Quantitative data relating to facts should be collected, specifically, factual information that is used for socio-economic mapping of distinguished units, processes, or events. The collection of this type of information is aimed at detecting missing factual information in complex collections. Does the application of the factual information process include the polythematic and often fragmentary nature of the information contained in a single source, the systematic application of factual information from a specific subject area, and the need to verify the information (to which step 4 refers)?



	
Stage 4—assessing the value of the collected data—assessing the quality and relevance of the emerged data in this study in the context of achieving the established research objective. Evaluation in terms of the usefulness of the collected data refers to determining its quality and completeness and bringing it to comparability in time and space. In the case of superfluous data—inadequate in relation to the purpose of this study—these data should be isolated so that they do not hinder the study and do not distort the results of the analyses (Stage 4.1—isolate superfluous data). According to Stage 4.2—identification of data completeness gaps—once the gap and completeness gaps are identified, they should be filled in again by implementing Stage 3—the process of collecting factual data.



	
Stage 5—data visualization, analysis, and interpretation—indicator analysis uses indicators of sustainable development that are relevant to the studied goal, which are basic monitoring tools that show in a measurable way the essence and level of implementation of a given goal. Indicator analysis makes it possible to create a statistical picture of the studied country in the context of the implementation of the new development paradigm—sustainable development. In this step, comparative analysis was also used, that is, a juxtaposition with each other and parallel interpretation of the events made between related countries and those between which there is no connection in order to identify convergences or divergences of a certain significance. The method of analysis is based on a coherent set of research activities in which analytical activities play a key role. With regard to cross-country comparative research, the goal is to find out why certain phenomena occur in certain situations, places, and systems. This was followed by data visualization—to identify and organize relevant data, preliminary presentation of research results in accordance with scientific research standards and principles of effective communication is required. Interpretation of the results was carried out with the aim of identifying similarities or differences that exist between the studied units in the established context. It was also conducted to define conclusions and reflections on the established purpose of this study. This step should follow a cause-and-effect framework. Conclusions must be supported by the collected data and must follow from the interpretation of the data, and recommendations should in turn follow from the key findings of this study. It is necessary to identify development recommendations for the analyzed units (countries), that is, to propose measures to improve the situation. In addition, conclusions and recommendations should not be general theses but should refer to specific assumptions.



	
Stage 6—clarification of conclusions and recommendations—defining conclusions and reflections on the established purpose of this study. This step should follow a cause-and-effect system. Conclusions must be supported by the collected data and must follow from the interpretation of the data and recommendations should in turn follow from the key conclusions of this study. It is necessary to identify development recommendations in relation to the analyzed units (countries), that is, to propose measures to improve the situation. In addition, conclusions and recommendations should not be general theses but should refer to specific assumptions.








The structured method of research makes it possible to effectively achieve the research objective of analyzing the degree of implementation of the 12th objective (responsible consumption and production) of sustainable development on the territory of two countries—Poland and Slovakia—against the background of the achievements of the European Union.




3. Findings and Discussion


The 2030 Agenda for Sustainable Development, adopted in September 2015, is a United Nations (UN)-established, thorough plan for world development with a vision to 2030. The following section presents the implication of the proposed research post involving integrally combined methods according to the life cycle and multi-criteria analysis of relevant variables on SDG 12.



	
Stage 1 (Clarify the subject and purpose of the research)






This study analyzed Sustainable Development Goal 12 (SDG 12)—responsible consumption and production—established in Agenda 2030. Goal 12 is embedded in the European Commission’s Priorities under the “European Green Deal” and is concerned with ensuring patterns of sustainable consumption and production. The subject of this study was SDG 12. The aim of this study was to propose a method for analyzing progress in the context of Poland and Slovakia’s achievement of one of the 17 Sustainable Development Goals using sustainable development indicators.



	
Stage 2 (Determine data sources (source analysis))






The analysis of data sources consisted of the identification of existing data, i.e., data that already exist, so that there is no need to elicit it through surveys or interviews. Based on the analysis of the sources, the following were considered useful sources of data, in the context of achieving the purpose of this research: statistics and compilations (public statistics, data from statistical offices—including the European Statistical Office, results of social research (project reports), and information available online (expert statements and scientific articles).



	
Stage 3 (The process of collecting factual data)






As part of the implementation of the research, on the basis of the identified data sources, a set of adequate quantitative data was created relating to the facts—the achievements of the analyzed countries (Poland and Slovakia against the background of the EU) in terms of individual tasks included in Sustainable Development Goal 12. The data collected are from the maximum available time frame (2004–2021) and cover the period before the adoption of Agenda 2030 and several years after its adoption by EU countries. Specific values are included in Table A1 in Appendix A.



	
Stage 4 (Assessing the value of the collected data)






In this stage, the data collected in Stage 3 were evaluated. The value of the collected data was assessed, with particular attention given to its quality (relevance) and completeness in the context of achieving the stated research objective. Data were subject to evaluation because there were periods in the assumed time frame when indicator data were missing.



	
Stage 5 (data visualization, analysis, and interpretation)






Monitoring of progress in the implementation of SDG 12 is carried out using indicator analysis based on appropriately selected sustainability indicators [57]. The following indicators were used in this study as part of Stage 5 implementation: consumption of chemicals by hazardousness, raw material consumption (RMC), average CO2 emissions per km from new passenger cars, circular material use rate, generation of waste by hazardousness, gross value added in environmental goods and services sector, and energy productivity.



Adequate input data are required to assess the progress in implementing the various provisions using the indicators indicated. Difficulties in collecting them and occasional shortcomings in reporting by the relevant entities are pointed out in [58,59,60,61]. The practice of reporting on corporate social responsibility (CSR), including sustainability, is more common in Western Europe than in Central and Eastern Europe (CEE), and long-time empirical research on these practices in the region has been sporadic and fragmented [62,63,64]. As a result, the research periods of the two countries were sporadically different.



The first indicator analyzed was consumption of chemicals by hazardousness. This indicator shows the amount of aggregate consumption of chemicals for the European Union (EU). Consumption of chemicals is calculated according to the equation: Consumption = Production + Imports − Exports, so it is the sum of the volume of production (PRODCOM) and the volume of net imports of chemicals (COMEXT). The data included in the indicator are for hazardous and non-hazardous chemicals and show the total consumption of all chemicals. It is important to note that the two subcategories of hazardous chemicals—hazardous to human health and hazardous to the environment—overlap by definition, with the result that their sum does not equal the total consumption of hazardous chemicals. This value is expressed in millions of tons. Figure 2 shows the dynamics of change of the indicator in question in the EU.



The total consumption of all chemicals in the period under consideration decreased by 5.58%, while the hazardous chemicals category was reduced by 7.49%. Taking into account that the values of the indicator consist of 27 member countries, this result can be considered satisfactory. The Registration, Evaluation, Authorization, and Restriction of Chemicals (REACH) framework practiced in member countries has contributed to improving the protection of human health and the environment through better identification and management of hazardous chemicals.



Redundant extraction and exploitation of scarce natural resources is one of the factors causing irreversible degradation of the natural environment. Raw material consumption (RMC), also referred to as the material footprint, is used to assess the level of use of natural resources for the needs of economies. The material footprint represents the global demand for the extraction of materials (minerals, metal ores, biomass, and fossil energy resources) caused by the consumption of goods and services in a geographic reference area. Data on material footprints come from material flow accounts, which model the flows of natural resources from the environment to the economy. The data refer to domestic extraction of materials measured in gross tons of material (for example, gross ore or gross harvest), as well as imports and exports measured by estimates of traded raw material equivalents (domestic and foreign extraction required to produce traded products). Thus, the RMC indicates the amount of extraction that is required to produce the goods demanded by end-users in the geographic reference area, regardless of where in the world the extraction of the material took place. Figure 3 shows the dynamics of change in the RMC of Poland and Slovakia compared to the EU.



According to estimates, the amount of raw materials required to satisfy global consumption in a year (material footprint) is 92 billion tons, and actual material consumption (material consumption) is close to this value [66]. There is a noticeable difference in the level of the material footprint from region to region. In the European Union, the level of material footprint (in the period under review) decreased by 20.58%, and by 47.19% in Slovakia. In Poland, the level of RMC increased by 18.53%. The Polish economy is among the six EU economies in which the level of material consumption exceeds that of raw materials (by 70 million tons). This means that the materials sourced by Poland also satisfy consumption demand in other countries. A similar situation has been observed in countries such as Sweden, Romania, Estonia, Bulgaria, and Ireland.



Overconsumption of limited land resources results in land degradation and a reduction of biodiversity, so Poland should take measures related to the rational management of available resources.



For the needs of the world economy, construction non-metallic raw materials and non-metallic raw materials are mined to the greatest extent. Annual consumption of each of these raw materials has reached 6 tons per capita worldwide. Third place is occupied by biomass, with an annual consumption of 3 tons per person [66].



Another indicator analyzed indicates the average carbon dioxide (CO2) emissions per kilometer emitted by new passenger cars in a given year. The emissions reported are based on type approval and may differ slightly from the actual CO2 emissions of new vehicles. The test procedure for CO2 emissions was changed from the new European test cycle (NEDC) to the worldwide light vehicle test procedure (WLTP) in 2020–2021. Figure 4 illustrates the dynamics of change of the indicator in question for Poland and Slovakia in relation to the EU.



Transportation generates more than a quarter of the European Union’s total greenhouse gas emissions, with more than 70% of the indicated emissions produced by road transport. According to Figure 4, in the EU, the level of average carbon dioxide emissions of newly registered passenger vehicles between 2007 and 2016 decreased from a value of 157.5 g/km in 2007 to 117.6 g/km in 2016, after which an increase to 122.1 g of CO2 per kilometer (g/km) was observed in 2019. Despite the increase in the value of the indicator, the result obtained was below the target set for 2015–2019 for the entire EU fleet, which was 130 g/km. Both Poland and Slovakia saw similar dynamics of change in the analyzed indicator. However, in 2019, both countries reached values slightly higher than 130 g/km, specifically, 130.4 g/km. The established target for the period 2020–2024 assumes CO2 emissions of 95 g/km. In 2020 and 2021, the EU failed to meet the existing target (in 2020, average CO2 emissions were 107.9 g/km, while in 2021, the value was 116.3 g/km). Poland and Slovakia also saw an increase in the value of the indicator; thus, these countries based on the 2020 and 2021 tables failed to meet the established target. The main reason for the increase in emissivity was the increased production of cars in the sport-utility segment and the increased average weight of vehicles.



In the 2025–2030 time frame, new, stricter standards in relation to CO2 emissions will come into force for passenger and commercial vehicles, as well as (for the first time) trucks. These changes are expected to reduce emissions from new passenger vehicles by a further 15% by 2025 with respect to 2021, and by 37.5% from 2030 onward. This demonstrates the need for further efforts to increase car efficiency and the spread of zero-emission cars.



The circular material use indicator fits in with the Agenda 2030 priority of the need to increase the efficiency of the level of resources use and to change the approach to resources away from linear management. The priority also points to a change in consumption patterns through the development of a circular economy. The circular material use rate measures the share of materials recovered and reintroduced into the economy in relation to total material consumption. Total material use, on the other hand, is measured by summing aggregate domestic material consumption (DMC) and circular material use. The DMC parameter is defined in economy-wide material flow accounts. The level of material circulation is approximated by determining the amount of recycled waste located at domestic recovery facilities, which is reduced by imported waste for recovery plus exported waste for recovery abroad. The import and export of waste for recycling (the amount of imported and exported waste for recovery) is approximated based on European statistics of international trade in goods. A higher value of the closed-loop factor should be pursued. This shows that more secondary materials are replacing virgin raw materials, thus reducing the environmental impact of virgin material extraction. Figure 5 indicates the variation of the circular material use rate for Poland and Slovakia in relation to the values achieved by the EU.



During the analyzed period, one can notice an upward trend in the EU’s circular material use rate. From 2004 to 2021, there was an increase of 40.96%. In Slovakia, an upward trend of the indicator was observed in 2012–2016 and 2018–2020, but in 2021 it reached a value of 8.3%, which indicated a decrease of 20.95% with respect to 2020. The value reached by Slovakia in 2021 was lower than the EU by 29.05%. Despite the values of the circular material use indicator for Poland oscillating close to the values recorded for the EU, a slight downward trend was observed from 2014 to 2018 (a decrease of 22.2%). In 2021, the value of the indicator in question was 22.2% lower than the value of the indicator for the EU. The obtained values of the indicator by Poland and Slovakia in 2021 place these countries in 11th and 12th place, respectively, among EU member states. European Union countries should strive to increase the value of the circular material use indicator because its higher value indicates that more secondary raw materials are replacing primary raw materials, which reduces the level of extraction of the primary environment, thereby reducing the negative impact on the environment.



This analysis also covered the indicator of generation of waste by hazardousness. The indicator determines the total amount of waste generated in a country, including the main mineral waste (all activities according to the Statistical Classification of Economic Activities in the European Community (NACE) and households). Mainly, mineral waste, dredged material, and soil are included. This inclusion of the indicator leads to significant amounts of waste in countries with increased economic activity, which include mining and construction. As one of the few indicators, it is updated every two years. The values of the indicator for Poland, Slovakia, and the EU over the years 2004–2020 are shown in Figure 6.



From 2004 to 2020, relatively small changes were observed in the value of the indicator for the EU. Over 18 years, the value of the indicator of generation of waste by hazardousness decreased by 7.15%. Greater variability was observed for Poland, where an upward trend took place from 2008 to 2016 (an increase of 31.49%), followed by a decrease in the indicator in 2018 by 3.58%, and in 2020 by 6.27% compared to 2016. These changes placed Poland in 15th place in 2020 among EU member states. The level of generation of waste by hazardousness of Slovakia was in the range of 1558 kg per capita in 2012 compared to 2340 kg per capita in 2020. An increase in the analyzed indicator has been observed in Slovakia since 2012, which brought the country into 26th place in 2020 among EU member states. According to Agenda 2030, both Poland and Slovakia should increase the efficiency of waste management to minimize the amount of hazardous waste generated.



The environmental goods and services sector (EGSS) is defined as that part of a country’s economy that produces goods and services used in domestic or foreign resource management and environmental protection activities. EGSS gross value added indicates the contribution of the environmental goods and services sector to GDP. This contribution is defined as the difference between the sector’s production value and intermediate consumption. It should be noted that the EU strategy does not include either quantitative targets related to employment growth or the results of the environmental goods and services sector. Nevertheless, the development of the EGSS sector is monitored. Figure 7 indicates the values of the gross value-added index in the EGSS of Poland and Slovakia (left axis) in relation to the EU (right axis).



In relation to the EU, the value of the EGSS gross value-added index increased by 72.17% over the 2004–2020 period. This growth was largely related to the development of energy efficiency, renewable energy, and increased levels of spending on green infrastructure. Data on Poland’s environmental goods and services sector are only available from 2014. In that year, the EGSS sector’s share of GDP reached 2.22%. In the following years, after some fluctuations, the share of the EGSS sector increased to 2.56% of GDP and in 2020 exceeded the EU average. This value allowed Poland to reach 10th place among EU member states. Data on Slovakia’s EGSS sector are only available from 2018. In 2020, the country reached the 19th position among EU member states. The value added within the EGSS sector grew relatively quickly during the period under review—growth even took place during the time shortly after the 2008 economic downturn. This was partly a result of Europe’s competitiveness and innovation in the global market, but also support in the form of public spending on renewable energy and environmental protection.



The future directions of the EGSS sector are strongly linked to the way in which active green growth and renewable energy policies are pursued in Europe, and from its impact on the level of competitiveness of the European Union in the global market.



As part of the analysis of the level of implementation of Goal 12 of Agenda 2030, the energy productivity indicator was also examined. This indicator is the result of dividing gross domestic product (GDP) by gross available energy in a given calendar year. The indicator is used to measure the amount of economic output produced per unit of available gross energy. In turn, available gross energy indicates the amount of energy products that are needed to meet the demand of entities within a specific geographic area. Thus, energy productivity measures the amount of economic benefits resulting from the use of primary energy. Economic output is reported in two ways: in units of euros (in chained volumes relative to the 2010 reference year at 2010 exchange rates) or in units of PPS (purchasing power standard). The first method is used to observe the evolution of a specific region over time, while the second method allows the comparison of member states in a given year. This study used the second option described. The values of the energy productivity index for Poland, Slovakia, and the EU over the years 2004–2021 are shown in Figure 8.



An upward trend for the energy productivity indicator is identified in each of the countries analyzed. Between 2004 and 2021, Slovakia saw an increase of 76.44%, Poland 58.27%, and the EU 36.63% (Figure 8). Both Poland and Slovakia, however, are not leaders in energy productivity. Despite the upward trend in the value of the energy productivity index, a considerable distance is still observed from the EU average.



It should be remembered that improving the efficiency of the energy system reduces the EU’s energy dependence and the adverse environmental impact of energy consumption and production. For this reason, the EU is implementing programs to support and encourage energy efficiency improvements. Activity at the public level is focused on public buildings and mass transportation, as the potential for savings is still greatest in these areas. At the household level, programs take the form of incentives for energy efficiency (for example, a clear indication of the level of energy demand for products, energy-efficient household appliances, and lighting). Another area subject to interference is housing construction and the tightening of regulations on the energy efficiency of newly built units while supporting the thermal upgrading of existing housing stock.



	
Stage 6 (Clarification of conclusions and recommendations)






SDG 12 requires the realization of systemic activity on the part of policymakers, researchers, business units, and consumers to effectively adapt to established sustainable practices. This goal provides for the realization of sustainable production and consumption appropriate to resource efficiency, developed technological capabilities, and reduced global waste, respectively. The monitoring of progress in the implementation of SDG 12 is performed through voluntary national reviews (VNRs). The implementation (VNR) also seeks to optimize experience-sharing activities (successes, challenges, and lessons learned) in the context of accelerating the implications of the 2030 Agenda goals and targets. The VNR also aims to strengthen pro-environmental government policies and institutions and mobilize multi-stakeholder partnerships and support for the implementation of the Sustainable Development Goals.



The countries analyzed in this study are striving to meet the goals and provisions of SDG12 of the 2030 Agenda. Their specific characteristics and economic level over the period under study have changed towards a more efficient and sustainability-oriented development. The priorities for both Poland and Slovakia should be:




	
Developing ecological agriculture;



	
Striving to increase efficiency in the use of available resources;



	
Changing the approach to available resources (moving away from linear development);



	
Changing consumption patterns (increased development of a closed-loop economy).








Increasing the European Union’s climate ambition is a key intention of both the REPowerEU plan and the European Green Deal. The goal of the aforementioned initiatives is to make Europe the first climate-neutral continent. According to the initiatives, this goal is to be achieved by 2050, while ensuring future energy stability and affordability.



Sustainability goals, like any other, are subject to the merits of their creation based on the SMARTER method (the successive letters of the method’s name stand for: S—specific, M—measurable, A—achievable, R—relevant or realistic or reward, T—timebound, E—exciting or evaluated, and R—recorded or reward) [67]. As such, they must be dimensioned. Indicator-based analyses should be used to determine their level of achievement, because then the degree of goal attainment can be unambiguously determined. The methodological course of action presented in this study, applied to the analysis of the level of fulfillment of Sustainable Development Goal 12—responsible consumption and production—by Poland and Slovakia, allowed the identification of difficulties in the application of indicator analysis and enabled the following conclusions to be distinguished:




	
The need to standardize adequate data (on variables considered in the application of sustainable development indicators) for EU member countries;



	
The need to increase access to data on sustainable development in individual countries;



	
Generalizations and subjectivity due to the specifics of indicator analysis.








In addition, it was noted that almost any aggregate indicator is not a perfect measure and their analysis requires an appropriate approach. The variables to be analyzed in specific countries are influenced by a significant number of factors that differentiate countries’ economies, such as climatic differences, variations in industrialization, and the structure of a given economy. Often, analyses at the level of sectors of the economies (industry, construction, transportation, and agriculture) would enable more meaningful comparisons. However, even analyses of aggregate indicators, especially over a longer research period, depict the direction of change and allow a great deal of information to be extracted.




4. Conclusions


The systematization of measures for the realization of sustainable development is implemented through Agenda 2030, which is a strategy for the development of the world by 2030 consistent with the assumptions of sustainable development. Therefore, the purpose of this study refers to the comparison of at least two countries due to the situations in the region—countries with macro similarities—and the determination of the level of achievement of a specific sustainable development goal. The criteria for the similarity of countries included the location of the country, economic history, macro environment, and culture of consumption and production. Achievements in the implementation of Sustainable Development Goal 12, under the title of responsible consumption and production, were studied. The method presented takes into account the life cycle and multi-criteria analysis of relevant variables on SDG 12. This analysis covered available statistical data from 2004 to 2021.



The realization of this research made it possible to provide answers to the research question posed in this study. As part of the determination of the degree of fulfillment of SDG 12, it was found that both Poland and Slovakia are gradually striving to achieve the provisions associated with it. These countries still fall below the values achieved by the EU and have not yet fully achieved the provisions of SDG 12. Due to the multiplicity of indicators for monitoring the degree of achievement of Goal 12, it is difficult to quantify to what extent the entire sustainable development goal has been achieved. However, it can be estimated that the average degree of fulfillment of the described tasks leading to the achievement of the goal leads to (an estimated) 51% for Poland and 45% for Slovakia. This value is difficult to count, but since we are in the middle of the goal’s implementation period, the indicators are promising for its achievement. Recommendations based on the analysis concerned the adoption of more absolute priorities relating to increasing the development of ecological agriculture, striving to increase the efficiency of the use of available resources, changing the approach to available resources (moving away from linear development), and changing consumption patterns (increased development of a closed-loop economy).



The research course of action involving the use of indicator analysis made it possible to identify difficulties, which made it possible to point out several conclusions. There is a need to standardize adequate data related to the Sustainable Development Goals and to increase access to sustainable development data in individual countries. An important issue is also the problem associated with the use of internal indicators by individual countries, which greatly hinders the realization of comparative analyses. Studies are prone to generalizations and subjectivity due to the specifics of indicator analysis.



Future research areas will focus on analyzing the level of implications of the sustainable development provisions and the level of fulfillment of the other goals of Agenda 2030 in Poland and Slovakia.
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Table A1. Values of the index of chemical consumption by harmfulness for the European Union in 2004–2021.






Table A1. Values of the index of chemical consumption by harmfulness for the European Union in 2004–2021.





	Time
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013





	Hazardous and non-hazardous—Total
	317.1
	327.2
	323.1
	334.1
	310.2
	268.1
	306.3
	295.5
	292.6
	289.9



	Hazardous
	244.3
	251.8
	246.5
	254.2
	241.9
	206.2
	235.6
	225.6
	219.8
	218.9



	Hazardous to health
	243.5
	251.0
	245.7
	253.3
	240.9
	205.5
	234.6
	224.6
	218.8
	217.9



	Hazardous to the environment
	83.5
	88.7
	86.7
	90.7
	92.1
	75.9
	86.2
	84.4
	79.7
	79.6



	Time
	2014
	2013
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	-



	Hazardous and non-hazardous—Total
	294.9
	289.9
	294.9
	292.5
	290.8
	297.5
	299.3
	300.4
	287.1
	-



	Hazardous
	223.1
	218.9
	223.1
	219
	215.3
	220.1
	220.6
	224.2
	217.1
	-



	Hazardous to health
	221.9
	217.9
	221.9
	217.9
	214.3
	219.1
	219.7
	223.1
	216.0
	-



	Hazardous to the environment
	80.2
	79.6
	80.2
	77.5
	74.8
	74.0
	75.5
	82.1
	81.0
	-







Source: Own compilation based on [65].













 





Table A2. Dynamics of changes in the RMC index of Poland and Slovakia in comparison with the European Union.






Table A2. Dynamics of changes in the RMC index of Poland and Slovakia in comparison with the European Union.





	Time
	2004
	2005
	2006
	2007
	2008
	2009





	European Union—27 countries (from 2020)
	7,691,752.299
	7,801,703.76
	8,113,099.338
	8,316,599.578
	8,141,305.082
	7,131,797.444



	Poland
	0
	0
	0
	0
	575,637.592
	570,733.577



	Slovakia
	0
	0
	0
	0
	137,303.051
	88,162.954



	Time
	2010
	2011
	2012
	2013
	2014
	2015



	European Union—27 countries (from 2020)
	6,511,693.599
	6,813,450.789
	6,289,683.454
	6,158,612.429
	6,203,694.413
	6,224,028.955



	Poland
	592,707.095
	751,362.657
	640,913.669
	589,270.469
	592,218.662
	619,705.246



	Slovakia
	101,633.665
	81,717.872
	74,357.275
	80,850.027
	80,619.252
	70,052.486



	Time
	2016
	2017
	2018
	2019
	2020
	-



	European Union—27 countries (from 2020)
	6,238,260.23
	6,343,007.426
	6,464,015.97
	6,469,454.3
	6,108,243.183
	-



	Poland
	636,088.732
	695,327.284
	721,062.854
	702,496.862
	682,340.264
	-



	Slovakia
	72,858.026
	76,484.407
	79,656.385
	75,442.619
	72,505.784
	-







Source: Own compilation based on [65].













 





Table A3. Dynamics of changes in the index of average CO2 emissions per km from new passenger cars in Poland and Slovakia in comparison with the European Union.






Table A3. Dynamics of changes in the index of average CO2 emissions per km from new passenger cars in Poland and Slovakia in comparison with the European Union.





	Time
	2004
	2005
	2006
	2007
	2008
	2009





	European Union—27 countries (from 2020)
	0
	0
	0
	157.5
	152.8
	145.0



	Poland
	154.1
	155.2
	155.9
	153.7
	153.1
	151.6



	Slovakia
	0
	157.4
	152.0
	152.7
	150.4
	146.6



	Time
	2010
	2011
	2012
	2013
	2014
	2015



	European Union—27 countries (from 2020)
	139.6
	135.3
	132.0
	126.4
	123.1
	119.1



	Poland
	146.2
	144.5
	141.3
	138.1
	132.9
	129.3



	Slovakia
	149.0
	144.9
	141.0
	135.1
	131.7
	127.6



	Time
	2016
	2017
	2018
	2019
	2020
	2021



	European Union—27 countries (from 2020)
	117.6
	118.0
	120.1
	122.1
	107.9
	116.3



	Poland
	125.8
	127.6
	129.8
	130.4
	121.7
	136.2



	Slovakia
	124.8
	126.1
	127.6
	130.4
	120.2
	139.2







Source: Own compilation based on [65].













 





Table A4. Dynamics of changes in the circular material use rate of Poland and Slovakia in comparison with the European Union.






Table A4. Dynamics of changes in the circular material use rate of Poland and Slovakia in comparison with the European Union.





	Time
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013





	European Union—27 countries (from 2020)
	8.3
	8.8
	9.1
	8.9
	9.2
	10.5
	10.8
	10.3
	11.1
	11.3



	Poland
	0
	0
	0
	0
	0
	0
	10.8
	9.2
	10.6
	11.8



	Slovakia
	0
	0
	0
	0
	0
	0
	5.1
	4.8
	4.1
	4.6



	Time
	2014
	2013
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	-



	European Union—27 countries (from 2020)
	11.2
	11.3
	11.5
	11.5
	11.7
	12
	11.7
	11.2
	11.3
	-



	Poland
	12.6
	11.6
	10.2
	9.9
	9.8
	10.3
	7.5
	12.6
	11.6
	-



	Slovakia
	4.8
	5.1
	5.3
	5
	4.9
	6.4
	10.5
	4.8
	5.1
	-







Source: Own compilation based on [65].













 





Table A5. Dynamics of changes in the index of generation of waste by hazardousness of Poland and Slovakia in comparison with the European Union.






Table A5. Dynamics of changes in the index of generation of waste by hazardousness of Poland and Slovakia in comparison with the European Union.





	Time
	2004
	2006
	2008
	2010
	2012
	2014
	2016
	2018
	2020





	European Union—27 countries (from 2020)
	5186
	5214
	4881
	5017
	5086
	5062
	5074
	5235
	4815



	Poland
	3601
	4028
	3645
	4171
	4266
	4714
	4793
	4621
	4492



	Slovakia
	1986
	2699
	2133
	1741
	1558
	1636
	1953
	2277
	2340







Source: Own compilation based on [65].













 





Table A6. Dynamics of changes in the index of gross value added in the environmental goods and services sector of Poland and Slovakia in comparison with the European Union.






Table A6. Dynamics of changes in the index of gross value added in the environmental goods and services sector of Poland and Slovakia in comparison with the European Union.





	Time
	2004
	2005
	2006
	2007
	2008
	2009





	European Union—27 countries (from 2020)
	174,317.28
	177,971.84
	193,301.04
	206,527.33
	215,272.44
	214,110.47



	Poland
	0
	0
	0
	0
	0
	0



	Slovakia
	0
	0
	0
	0
	0
	0



	Time
	2010
	2011
	2012
	2013
	2014
	2015



	European Union—27 countries (from 2020)
	230,014
	244,779.55
	249,186.83
	249,161.64
	244,424.13
	253,854.23



	Poland
	0
	0
	0
	0
	9983.61
	10,339.38



	Slovakia
	0
	0
	0
	0
	0
	0



	Time
	2016
	2017
	2018
	2019
	2020
	2021



	European Union—27 countries (from 2020)
	264,541.57
	271,717.11
	281,050.18
	294,514.2
	300,134.8
	-



	Poland
	10,129.19
	10,762.14
	10,565.95
	11,893.58
	12,308.08
	-



	Slovakia
	0
	0
	1053.93
	1040.91
	1359.02
	-







Source: Own compilation based on [65].













 





Table A7. Dynamics of changes in the energy productivity index of Poland and Slovakia in comparison with the European Union.






Table A7. Dynamics of changes in the energy productivity index of Poland and Slovakia in comparison with the European Union.





	Time
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013





	European Union—27 countries (from 2020)
	6.25
	6.33
	6.49
	6.77
	6.83
	6.96
	6.84
	7.17
	7.22
	7.30



	Poland
	3.02
	3.08
	3.11
	3.34
	3.44
	3.69
	3.53
	3.70
	3.91
	3.92



	Slovakia
	2.76
	2.87
	3.14
	3.64
	3.73
	3.86
	3.88
	4.11
	4.32
	4.30



	Time
	2014
	2013
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	-



	European Union—27 countries (from 2020)
	7.68
	7.75
	7.83
	7.89
	8.09
	8.37
	8.59
	7.68
	7.75
	-



	Poland
	4.22
	4.36
	4.28
	4.30
	4.36
	4.72
	4.76
	4.22
	4.36
	-



	Slovakia
	4.69
	4.78
	4.85
	4.73
	4.98
	5.11
	5.11
	4.69
	4.78
	-







Source: Own compilation based on [65].
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Figure 1. Synthetic representation of the stages of the research post. Source Own elaboration. 
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Figure 2. Dynamics of changes in the indicator of consumption of chemicals by hazardousness for the European Union. Source: Own elaboration based on [65]. 
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Figure 3. Dynamics of changes in the RMC index of Poland and Slovakia in comparison with the European Union. Source: Own elaboration based on [65]. 
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Figure 4. Dynamics of changes in the index of average CO2 emissions per km from new passenger cars in Poland and Slovakia in comparison with the European Union. Source: Own elaboration based on [65]. 
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Figure 5. Dynamics of changes in the circular material use rate of Poland and Slovakia in comparison with the European Union. Source: Own elaboration based on [65]. 
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Figure 6. Dynamics of changes in the index of generation of waste by hazardousness of Poland and Slovakia in comparison with the European Union. Source: Own elaboration based on [65]. 
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Figure 7. Dynamics of changes in the index of gross value added in the environmental goods and services sectors of Poland and Slovakia in comparison with the European Union. Source: Own elaboration based on [65]. 
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Figure 8. Dynamics of changes in the energy productivity index of Poland and Slovakia in comparison with the European Union. Source: Own elaboration based on [65]. 
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