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Abstract

:

The Sustainable Development Goals (SDGs) have the ambitious goal of protecting the planet, eradicating poverty and providing peace and prosperity for all citizens. The challenge is certainly very ambitious and it is necessary to monitor progress toward these SDGs over time. This work is based on the multi-criteria decision analysis and aims to build a framework that can be replicated. A necessary condition for this aim is that the data are available and that they are as recent as possible. This work is based on 28 targets with data mainly from 2019 to 2020 and related to Italian regions. The results show that Trentino Alto Adige and Valle d’Aosta have the best performance and, in general, the northern territory has several realities that perform positively toward the SDGs. Important results are also present at the level of central Italy (in particular Marche and Toscana), while at the southern level the situation is not flourishing, with the sole exception of Abruzzo. The policy implications thus drive the need for targeted green investments for southern regions, projects that nationally promote the “green, bio and circular Made in Italy” brand that can enhance territorial distinctiveness, and the necessary collaboration among regions to be poles of excellence based on available resources and skills.
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1. Introduction


The 2030 Agenda for Sustainable Development, adopted by all member states of the United Nations in 2015, aims to achieve peace and prosperity across the world. These aspects are even more amplified by a global disruption brought about by the COVID-19 pandemic that has resulted in the deaths of many people, but has also changed the socio-economic system.



The 17 SDGs require urgent action by all countries—developed and developing—through a global partnership [1]. The theme is very broad, and therefore needs to be declined in all areas. There is a demand for an interdisciplinary approach that can combine artificial intelligence with the water–energy–food nexus [2], that frames the contribution of sustainability from a technological perspective [3], that identifies the role of eco-systems innovation [4], how public administrations implement sustainable practices [5], circular approaches [6], businesses that optimize resources by following principles of competitiveness and value-added [7], responsible consumer behavior [8], and the contribution of culture [9] and tourism [10] towards human welfare. These are all actions that should lead to a reduction in greenhouse gas emissions [11] using new approaches based on the circular economy and bioeconomy [12,13]. New approaches that rely on the important role of sustainable approaches [14], the contribution of new generations through training [15], and the role of stakeholder engagement and renewable communities thus assume a key role [16]. In this context, society demands to adopt a model based on the sustainable hand [17]. In addition, it is important to emphasize the strategic role of human resources on how certain characteristics, such as capability, motivation and opportunity, impact performance [18].



The topic of the SDGs has acquired a key role in the literature [19,20]. The approach toward the SDGs calls for developing new approaches [21], but the problem remains difficult to define given that the goals address different scales and each SDG has multiple aspects to consider [22]. All territories, regardless of their size, are called upon to achieve the SDGs [23]. However, each territory has its own peculiarities and characteristics, so it becomes important to identify and adopt a National Strategy for Sustainable Development [24]. Following this perspective, several approaches are considered, since the areas of analysis are very broad [7,25,26].



The role of indicators within the sustainability assessment literature is very important. The purpose of an indicator is to provide summary information, to gather different perspectives, and to identify outputs and relationships useful to stakeholders. Similarly, they play a role in increasing the awareness and responsibility of territories toward achieving the SDGs. However, the complexity of countries’ paths to sustainable development cannot be fully understood by resorting to a single multifunctional ranking indicator [27]. An overall indicator can be based on partial indicators, but then it is necessary to aggregate the different information [28]. Analyses are conducted at the local level [29] and at the global level [30]. Particular emphasis is placed on Europe aiming for the ambitious goal of being climate neutral [31,32]. Some authors highlight the need for active input not only from member states, but also at the central level of European institutions [33]. In this direction, however, the European Green Deal calls for great efforts, and therefore needs policies that know how to have models implemented that actually follow sustainable principles.



Sustainable goals are as cross-cutting as they are specific, making it necessary to adopt methods that can aggregate them [34,35]. The literature shows that ranking among different alternatives is likely to increase both awareness and accountability toward achieving the SDGs [36,37].



Multi-criteria decision analysis (MCDA) seems to be a suitable approach to provide real support to public decision makers in policy making [38]. MCDA is an established method in the literature that can assess sustainable performance and can be used to aggregate contributions from different sustainable indicators. MCDA based on data obtained from the main databases can be aggregated with each other in order to provide an aggregate indicator and ranking. The level of accuracy of the result increases as the number of available data increases, but also depending on the objective to be constructed. This research is based on a strand of research that aims to provide results and critical interpretations of values to frame the performance of certain territorial realities. The method has been applied in Italy at the level of individual regions [39] or at the level of individual cities [40]. In addition, the methodological approach has been used to measure the economic performance of European countries by demonstrating that gross domestic product cannot interpret the economic sustainability of a country [41]. This research follows this strand of analysis, in which the gap of providing new recent data, assessing spatial performance and identifying new methodological steps is filled. In addition, some works give particular attention to the role of targets toward the SDGs [42,43]. In this way, the focus of this work is duplicative. From a methodological point of view, it aims to provide a sustainable framework that can be useful for policy makers, but, in general, for all citizens to control and monitor the progress of their territory towards the SDGs. From a managerial point of view, the ranking analysis and decomposition of the final result according to sustainability dimension and geographic macro-area is useful to identify practices, actions and policies to be implemented.




2. Materials and Methods


The MCDA method is very useful in decision-making processes because it has the advantage of synthesizing a large amount of data. The decision maker can use the synthesized elements calculated in order to make a choice among different alternatives. The method has the advantage of being easy to use, well established in the literature, and used in various fields, including those related to sustainability [44,45]. MCDA is based on the identification of suitable criteria to achieve the objective. The main disadvantage is that it does not consider dynamic aspects and does not provide direct assessments of interactions between variables.



MCDA is a methodology that is part of the field of operations research and is defined as a method that considers conflicting criteria within a decision-making process to identify the best among alternative solutions [46]. The method can have characteristics of objectivity when the criteria are measurable, allowing a fair comparison between the same alternatives [47,48]. The output is a synthesis of multiple data, which, only through decomposition can be understood whether they are convergent or divergent. The literature shows how countries can be considered alternatives. In fact, if comparing products and technologies, the expected result of MCDA is to see, for example, the most profitable project or the one with the best quality. Instead, when analyzing countries, a ranking can be proposed to define the strengths and weaknesses of individual performances and to understand possible relationships [39,49,50].



Section 1 showed how the MCDA applies to European countries, which are then identified as alternatives. In this paper, the analysis focuses on Italian regions. The highest value identifies the region that best performs from a sustainability perspective [39]. The criteria selected depend primarily on data availability. Other papers have used an approach based on European or national statistical data [51,52], while in this paper we chose to use data released by ASviS (Italian Alliance for Sustainable Development) [42,53]. The rationale is due to the use of the most recent data and the active role that ASviS plays in the country.



Specifically, the latest report shows values for 28 Targets attributable to 16 of the 17 SDGs [54]—Table 1.



It is shown that most of the targets (22 out of 28) have a time referring to 2019. The division of the 28 targets among the different SDGs is not fair: there are in fact four associated with SDG 4, one with SDG 1, SDG 5, SDG 10, SDG 12, SDG 13, and SDG 14, and two with the remaining nine SDGs. SDG 17 does not present any criteria. The choice of targets used matches all those that are reported in the ASviS report. We also want to emphasize that the latest available data are proposed.



All values are compared with each other and it emerges that they are homogeneous, so no changes need to be made in order to make the more populous regions comparable with the less populous ones. The aggregate sustainability indicator is based on the product between a value and a weight associated with the different criteria and calculated for all alternatives.



There are twenty-one alternatives, as all nineteen regions are considered, while the two provinces Bolzano and Trento are proposed for the Trentino Alto Adige region. We want to underline that in the result figures proposed in Section 3, the average value for the Trentino Alto Adige region will be proposed as an average value between two provinces. The values associated with the different criteria follow the normalized 0–1 method [41]: the least performing value among all twenty-one alternatives is assigned the value 0, while the best performing one is assigned the value 1. Finally, an intermediate value is calculated for all the remaining alternatives by interpolation—Table 2A,B. It should be specified that the 14.5 target was calculated only for ten regions (Liguria, Friuli, Toscana, Lazio, Abruzzo, Campania, Puglia, Calabria, Sicilia and Sardegna), while for the others the relevant target and associated SDG were not counted.



Two distinct methods are proposed for weights [39]:




	
Equal weights among SDGs (EWG) scenario;



	
Equal weights among indicators (EWI) scenario.








In the EWG scenario, the different targets are aggregated within the reference SDG. As a result, SDGs with only one indicator will be given no change (e.g., SDG 1), while those with two indicators (e.g., SDG 2) will be given an average value in which the targets will be given equal importance. For SDG 4, the same principle applies where an average value is proposed for the four targets. The EWI scenario, on the other hand, assumes that all targets are given equal relevance. Thus, the main difference between the two scenarios is that EWI allows all individual contributions to be assessed without performing any intermediate operation on the final MCDA value. In contrast, in the EWG scenario, equal relevance is preferred to be given to the individual SDG, regardless of the number of targets in it.



The reference scenario will be the EWG scenario and the final value will be broken down according to the three dimensions of sustainability: environmental (SDGs 6, 13–15), economic (SDGs 7–9, 11 and 12) and social (SDGs 1–5, 10 and 16) [35,55]. Furthermore, starting from this composition, it will be assumed that the value of the three dimensions of the SDGs is not the same. It is considered that the involvement of experts could be a subjective element to detect the incidence of individual SDGs, and therefore, in order to identify a more objective method, it was chosen to consider what has been proposed in the literature. The Scopus database was used (access date on 5 July 2022) and within the Article title, Abstract and Keywords the number in which these word combinations were present was detected:




	
Environmental Sustainability with 113,518 items (44%);



	
Economic Sustainability with 75,134 items (29%);



	
Social Sustainability with 71,339 items (26%).








The literature review found that placing equal weights on indicators is a widespread and accepted practice [56]. In particular, the logical idea is to assign equal adequacy to individual indicators [57]. This approach is therefore chosen in several papers, and other analyses show it as the preferred criterion [28,58], but point out that alternative scenarios can also be developed [40]. In particular, some authors prefer to opt for a different weight [59].



In addition, the analysis will also be conducted at the territorial level by identifying three macro-areas:




	
North—Valle d’Aosta, Piemonte, Lombardia, Liguria, Trentino Alto Adige, Veneto, Friuli Venezia Giulia and Emilia Romagna.



	
Center—Toscana, Umbria, Marche and Lazio.



	
South—Abruzzo, Molise, Campania, Puglia, Basilicata, Calabria, Sardegna and Sicilia.









3. Results


The results of this work allow for the mapping of Italian regions based solely on the targets considered; they are not exhaustive of an overall assessment of the SDGs. In fact, the number of criteria considered is not comparable to that of other studies [39], but it is crucial as it allows new information to be provided to decision makers. The sustainability challenge does not admit delay and can move in the wake of pragmatism. For the purposes of the EWG scenario, it should be pointed out that after the first intermediate phase in which targets were normalized in the 0–1 range and aggregated within the relevant SDG, a second normalization phase was applied. The values were restored to the maximum value of 1, which was not reached if within the specific SDG, all targets were rewarded the same alternative. The sustainability score (output of MCDA) is shown in Figure 1 and Figure 2 for the EWG and EWI scenarios, respectively.



The results show that the Trentino Alto Adige region excels, with the Province of Trento having a leading position in both rankings (0.827 and 0.785 in the EWG and EWI scenarios). Its value detects a very significant performance toward the maximum value of 1 and its gap is quite significant compared to the alternatives that follow it in the rankings: 0.134 compared to the Province of Bolzano in the EWG scenario and 0.157 compared to Valle d’Aosta in the EWI scenario. These two alternatives trade relative position in the two scenarios in third place with a small gap from the relative second. Thus, the first picture that emerges from these results is the important figure of the northern regions. In particular, the Province of Trento is first in several Targets (3.4, 4.1, 9.5 and 16.3), the Province of Bolzano in Targets 8.5 and 8.6 and Valle d’Aosta in other Targets (1.2, 2.4a, 5.5, 6.4, 7.2, 10.4 and 16.7). Maximum performance is achieved in these targets. However, even these virtuous regions have some aspects that need to be improved. Target 2.4b has a low value in all three territories; the Province of Bolzano has a low value for the Target 9.5c and Valle d’Aosta for the Targets 7.3, 9.5 and 11.2.



Scrolling down the ranking, the relevant performance of other northern regions, such as Liguria, Lombardia, Piemonte and Veneto, is confirmed, which are always above the national average (0.544 in the EWG scenario and 0.494 in the EWI scenario). We want to underline the particular performance of Friuli Venezia Giulia and Emilia Romagna, which are above average only in the EWI scenario.



However, the fourth place in both scenarios belongs to a central region (Marche). It does not top in any of the targets considered, but shows significant performance in Targets 4.1c, 10.4 and 13.2, while it shows weak performance in Target 9.5. Marche is followed by Toscana in the ranking, and Umbria, among the central regions, appears above the national average. Again, Lazio appears above the national average only in the EWI scenario.



Regarding the southern regions, the certainly interesting figure is that of Abruzzo, the only region among the eight to have a value above the national average in both scenarios. Important performances are achieved in several Targets (2.4a, 4.1c, 4.3, 10.4 and 11.6) and the highest performance in Target 15.5. In contrast, weak performances are achieved in Targets 6.4, 9.5, and 15.3. The interesting fact is this region prevails over other northern regions (Veneto, Emilia Romagna) and the remaining central region (Lazio). In the EWG scenario it also precedes Friuli. However, it should be remembered that this analysis refers only to the analysis involving the 28 targets identified by ASviS.



As mentioned, all other southern regions occupy the last positions in the ranking and, in particular, the weakest results are recorded by the three most populous regions in this macro-area: Campania, Sicilia and Puglia. The results showed that the value of Target 9.5 was low for several alternatives. In order to give an answer to this aspect, it is useful to apply the concentration indicator for each target. The excellent performance of the Province of Trento and the strong gap with all other alternatives leads to a very low concentration indicator. A similar situation occurs for Target 14.5, which we said is valid for only a few alternatives and with a better performance than Toscana. In contrast, the results tend to be very similar for Targets 2.4a and 10.4—Figure 3.



A further analysis that can be conducted is on the basis of the sustainability dimension. Again, it is worth noting that the results obtained refer only to the targets proposed by ASviS, but they provide an interesting overview—Figure 4.



The Province of Trento is a leader in all dimensions considered. Together with the Province of Bolzano (second in the environmental side and third in the economic side) and Lombardia, these are the only territorial realities that are above the national average in all dimensions. Valle d’Aosta (second in the social), Toscana, Marche and Umbria are regions that only in the economic dimension show a lower performance than the national average. Liguria (second in the economic) and Abruzzo present a mirror assessment relative to the environmental dimension in which they perform worse than the national average. Finally, Puglia is the only region that in no dimension performs better than the national average.



The proposed results thus showed that within territorial areas regions’ behaviors vary, but they show a gap that particularly affects the South. Unlike other studies, even in the environmental dimension it does not tend to perform optimally—Figure 5. However, it should be pointed out that these results are strongly affected by the small number of targets: thirteen related to the social dimension, nine to the economic dimension and six to the environmental dimension.



The northern regions excel with a value of 0.615, which is slightly higher than the 0.582 associated with the central regions. In contrast, the difference with the southern regions appears to be much more significant, with a value of 0.469. These results can be explained by the reasons seen for the individual regions, since these are values that are obtained simply by aggregating the regions’ data associated with the relevant macro-areas. The south has a significant gap in both the social dimension (in which northern Italy excels) and the environmental dimension (in which central Italy excels). The particular figure, however, is for the economic dimension in which the variations are much less significant and see the North excel, followed by the South. This result is affected by the weak performance of Emilia Romagna, which presents the worst value in terms of Target 12.4.



Finally, the last analysis that can be conducted is one in which the values proposed in Section 2 are always considered, but in this alternative scenario, a different weight is given to the criteria. Specifically, a different weight is not given to each individual target or SDG, but to its dimension—Figure 6.



The results see the Province of Trento still in first place with 0.809, followed by the Province of Bolzano with 0.712. Compared to the baseline scenario, it occurs that Calabria exceeds the national average figure (0.522), while Umbria and Veneto take the reverse path. This result evidently depends on environmental performance, which, in the weighted average, accounts for 44 percent. There is also a significant increase in Campania, which has a better environmental performance than Calabria, which is next in the economic dimension, but closes the ranking in the social dimension.




4. Conclusions


The theme of sustainability has now become a term that is used in all contexts in order to identify positive action towards civil society and in the protection of eco-systems. However, our society is far from applying sustainable hand concepts, as there is an interest, often economic, that overrides the other dimensions. The SDGs are a remarkably relevant benchmark, but not all targets can always be quantified. In such scenarios, it becomes essential to identify benchmarks and make them as objective as possible.



Moreover, the sustainability challenge can only be met if all countries move toward the same goal. The world is a puzzle in which if the largest emitting components do not implement responsible behaviors, inevitably the other components of the puzzle will be harmed as well. In this context, policy makes the choices and should move toward a shared goal that is useful for the future. However, it is up to all of us citizens to make a contribution, big or small it does not matter, but we should be protagonists of a participatory model. We need to promote best practices, demand reforms and choose responsible consumption patterns. Inevitably, businesses, to compete in the marketplace, will also have to adapt. This is particularly so at this time when both the COVID-19 pandemic and the conflict in Ukraine have brought attention to the relevance of having resources locally. Within this framework, the bioeconomy plays a key role, as it enables the use of resources that potentially move toward sustainability.



This work proposes an easily replicable method of analysis in which, regardless of the number of criteria available, it is possible to provide a sketch of an area. A limitation of the work is certainly the small number of the targets, but the main methodological contribution is to provide a framework that can be adopted. The framework, based on MCDA, consists of the following steps: (i) finding recent sustainable data for each alternative; (ii) homogenization among these data; (iii) identification of weights for these criteria by choosing alternative methods; and (iv) decomposition analysis of the final result according to its components (e.g., sustainability dimension and definition of a geographic macro-area). Another limitation of this paper is that it proposes an alternative scenario based on the weights of the three dimensions of sustainability, but values obtained with unequally weighted weights can also be proposed in order to see how the results change. In addition, if you make the assignment of weights through experts, the results may change depending on the categories of stakeholders.



Such work, however, also provides managerial insights. Although the analyses cannot be extended to the overall level of sustainability, they allow for, at the level of the targets analyzed, the observation of how performance in the Italian territory varies widely. Trentino Alto Adige (with the provinces of Trento and Bolzano) and Valle d’Aosta have very relevant results and, in general, most of the northern regions move in that direction. The central regions also show positive results and, in particular, Marche and Toscana propose high values of sustainability score. Finally, among the southern ones, only Abruzzo stands out. It thus emerges that very populous regions, such as Emilia Romagna, Lazio, Campania, Puglia and Sicilia, require interventions in the targets examined in this paper. This also prompts reflection on whether current city patterns, in which a depopulation of inland areas to densely populated areas takes place, is a positive aspect for sustainability. This work has not explored this issue in depth, but the question needs to be asked if we are trying to understand whether we want a decentralized or centralized society. Perhaps the solution lies in how resources are distributed differently in various territories, without being concentrated. However, research has the task of investigating these issues.



The result that emerges from this work is the need to optimize the resources at one’s disposal, to invest in the availability of these data that are strategic for making decisions, and to identify policies that can move more resources. The target on research and development indicates that many territories can invest in this aspect, and likewise the green and circular resources need to be enhanced. Sometimes, the social aspect is neglected because it is more difficult to identify. However, the key turning point could be precisely in citizen involvement, collaboration between territorial realities, and the ability to match young talent with more experienced figures. Sustainability is not a trend, and the natural disasters of recent times define the urgency of implementing policies that promote sustainable actions and practices. A sustainability that should be demonstrated with numbers by moving from innovative and resilient ideas.



The results of this work show that there are opportunities for sustainability that have not yet been well explored, highlighting a weak performance of southern regions; European and Italian policies place special emphasis on this. However, public money should be spent only when it produces a benefit for the community, otherwise it generates a debt to be borne by future generations. The political choice can, therefore, be to reward a “green, bio and circular Made in Italy” in which the sad European record of NEET (not [engaged] in education, employment or training) in Italy is overcome and young people are allowed to make their contribution to this society. We need to put resources and skills at the center of the sustainable agenda, each with its own profile and taking advantage of the benefits associated with interdisciplinary. Investment is the best medicine for an economy that risks periods of stagnation, and through the development of the various excellences that characterize Italian territories, this Mediterranean country can play a decisive role in European economic recovery.
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Figure 1. Sustainability Score in EWG scenario. 
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Figure 2. Sustainability Score in EWI scenario. 
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Figure 3. Indicator concentration. All normalized values are reported in red colors for each target. 
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Figure 4. Sustainability Score in EWG scenario—Environmental, economic and social group. 
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Figure 5. Sustainability Score in EWG scenario—A comparison among macro-areas. 
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Figure 6. Sustainability Score in EWG scenario with different weights. 
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Table 1. List of criteria.
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	SDG
	Target
	Year
	Unit





	SDG 1
	Target 1.2—By 2030, reduce the number of people at risk of poverty or social exclusion by 20% compared with 2019
	2019
	%



	SDG 2
	Target 2.4 (a)—By 2030, reduce the use of distributed fertilizer in agriculture by 20% compared to 2020
	2020
	quintals per ha



	SDG 2
	Target 2.4 (b)—By 2030, reach the share of 25% of UAA invested by organic crops
	2019
	%



	SDG 3
	Target 3.4—By 2025, reduce the probability of dying from noncommunicable diseases by 25% compared to 2013
	2018
	%



	SDG 3
	Target 3.6—By 2030, halve road traffic injuries compared to 2019
	2020
	per 10,000 population



	SDG 4
	Target 4.1 (a)—By 2030, reduce the number of students who do not reach the sufficient level of numerical proficiency (18–19 years old) below the 15% quota
	2021
	%



	SDG 4
	Target 4.1 (b)—By 2030, reduce the number of students who do not reach the sufficient level of literacy proficiency (18–19 years old) below the 15% quota
	2021
	%



	SDG 4
	Target 4.1 (c)—By 2030, reduce early exit from education and training (18–24 years old) below the 9% rate
	2020
	%



	SDG 4
	Target 4.3—By 2030, reach the 50% share of college graduates (30–34 years old)
	2020
	%



	SDG 5
	Target 5.5—By 2030, halve the gender employment gap compared with 2020
	2020
	females/males * 100



	SDG 6
	Target 6.3—By 2027 ensure high or good ecological quality status for all surface water bodies
	2015
	%



	SDG 6
	Target 6.4—By 2030, achieve 90% efficiency share of drinking water distribution networks
	2018
	%



	SDG 7
	Target 7.2—By 2030, achieve 40% share of energy from renewable sources.
	2018
	%



	SDG 7
	Target 7.3—By 2030, reduce gross final energy consumption by 14.4% compared to 2019
	2019
	ktoe per 10,000 population



	SDG 8
	Target 8.5—By 2030 to reach 78% employment rate (20–64 years old)
	2020
	%



	SDG 8
	Target 8.6—By 2030, reduce the share of NEETs to below 9% (15–29 years old)
	2020
	%



	SDG 9
	Target 9.5—By 2030, reach the share of 3% of GDP devoted to research and development
	2019
	%



	SDG 9
	Target 9.c—By 2026, ensure all households have Gigabit network coverage
	2019
	%



	SDG 10
	Target 10.4—By 2030, reduce the disposable income inequality index to the levels observed in the best of European countries
	2018
	s80/s20



	SDG 11
	Target 11.2—By 2030, increase the number of seat-km per inhabitant offered by public transport by 26% compared to 2004
	2019
	places-Km per inhabitant



	SDG 11
	Target 11.6—By 2030, reduce exceedances of the PM10 limit to below 3 days per year
	2019
	days



	SDG 12
	Target 12.4—By 2030, reduce the share of municipal waste generated per capita by 27% compared to 2003
	2019
	kg/inhab.* year



	SDG 13
	Target 13.2—By 2030, reduce CO2 and other climate-changing gas emissions by 55% from 1990 levels
	2017
	ton CO2 equivalent per capita



	SDG 14
	Target 14.5—By 2030, reach 30% share of marine protected areas.
	2019
	%



	SDG 15
	Target 15.3—By 2050, bring the increase in annual land consumption to zero
	2020
	ha per 100,000 population



	SDG 15
	Target 15.5—By 2030, reach 30% share of protected land areas
	2019
	%



	SDG 16
	Target 16.3—By 2030, reduce overcrowding in correctional institutions to zero
	2020
	%



	SDG 16
	Target 16.7—By 2030, reduce the average duration of civil proceedings to the levels observed in the best of the Italian regions
	2020
	days
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Table 2. List of values. (A) IT = Italy; A1 = Piemonte; A2 = Valle d’Aosta; A3 = Liguria; A4 = Lombardia; A5 = Province Bolzano; A6 = Province Trento; A7 = Veneto; A8 = Friuli Venezia Giulia; A9 = Emilia Romagna; A10 = Toscana; * = Estimated. (B) A11 = Umbria; A12 = Marche; A13 = Lazio; A14 = Abruzzo; A15 = Molise; A16 = Campania; A17 = Puglia; A18 = Basilicata; A19 = Calabria; A20 = Sicilia; A21 = Sardegna.






Table 2. List of values. (A) IT = Italy; A1 = Piemonte; A2 = Valle d’Aosta; A3 = Liguria; A4 = Lombardia; A5 = Province Bolzano; A6 = Province Trento; A7 = Veneto; A8 = Friuli Venezia Giulia; A9 = Emilia Romagna; A10 = Toscana; * = Estimated. (B) A11 = Umbria; A12 = Marche; A13 = Lazio; A14 = Abruzzo; A15 = Molise; A16 = Campania; A17 = Puglia; A18 = Basilicata; A19 = Calabria; A20 = Sicilia; A21 = Sardegna.





	
(A)




	
Target

	
IT

	
A1

	
A2

	
A3

	
A4

	
A5

	
A6

	
A7

	
A8

	
A9

	
A10




	
1.2

	
0.579

	
0.793

	
1.000

	
0.772

	
0.805

	
0.918

	
0.858

	
0.928

	
0.863

	
0.822

	
0.745




	
2.4 (a)

	
0.702

	
0.619

	
1.000

	
0.571

	
0.000

	
0.988

	
0.976

	
0.298

	
0.452

	
0.321

	
0.857




	
2.4 (b)

	
0.338

	
0.000

	
0.029

	
0.199

	
0.019

	
0.013

	
0.003

	
0.029

	
0.006

	
0.325

	
0.527




	
3.4

	
0.478

	
0.435

	
0.565

	
0.457

	
0.587

	
0.783

	
1.000

	
0.674

	
0.543

	
0.674

	
0.652




	
3.6

	
0.681

	
0.799

	
0.821

	
0.000

	
0.688

	
0.516

	
0.842

	
0.667

	
0.717

	
0.405

	
0.337




	
4.1 (a)

	
0.410

	
0.726

	
0.739

	
0.491

	
0.860

	
0.549

	
1.000

	
0.653

	
0.664

	
0.649

	
0.528




	
4.1 (b)

	
0.420

	
0.708

	
0.783

	
0.542

	
0.816

	
0.466

	
1.000

	
0.656

	
0.605

	
0.613

	
0.478




	
4.1 (c)

	
0.548

	
0.643

	
0.678

	
0.757

	
0.652

	
0.452

	
1.000

	
0.774

	
0.948

	
0.878

	
0.670




	
4.3

	
0.579

	
0.642

	
0.585

	
0.572

	
0.893

	
0.503

	
0.962

	
0.723

	
0.836

	
0.893

	
0.604




	
5.5

	
0.535

	
0.765

	
1.000

	
0.756

	
0.731

	
0.822

	
0.867

	
0.598

	
0.686

	
0.796

	
0.782




	
6.3

	
0.384

	
0.503

	
0.874

	
0.707

	
0.260

	
0.933

	
0.826

	
0.340

	
0.388

	
0.248

	
0.298




	
6.4

	
0.406

	
0.585

	
1.000

	
0.448

	
0.770

	
0.857

	
0.648

	
0.439

	
0.296

	
0.728

	
0.382




	
7.2

	
0.146

	
0.130

	
1.000

	
0.000

	
0.071

	
0.735

	
0.469

	
0.117

	
0.146

	
0.037

	
0.119




	
7.3

	
0.653

	
0.364

	
0.000

	
0.734

	
0.266

	
0.231

	
0.254

	
0.231

	
0.104

	
0.058

	
0.474




	
8.5

	
0.555

	
0.756

	
0.854

	
0.692

	
0.838

	
1.000

	
0.863

	
0.808

	
0.841

	
0.896

	
0.811




	
8.6

	
0.566

	
0.705

	
0.825

	
0.693

	
0.801

	
1.000

	
0.912

	
0.908

	
0.952

	
0.861

	
0.817




	
9.5

	
0.051

	
0.092

	
0.000

	
0.051

	
0.041

	
0.015

	
1.000

	
0.046

	
0.062

	
0.082

	
0.056




	
9.c

	
0.674

	
0.697

	
0.127

	
0.984

	
0.636

	
0.000

	
0.737

	
0.376

	
0.434

	
0.592

	
0.516




	
10.4

	
0.520

	
0.720

	
1.000

	
0.760

	
0.720

	
0.760

	
0.940

	
0.940

	
0.900

	
0.820

	
0.780




	
11.2

	
0.388

	
0.428

	
0.000

	
0.349

	
1.000

	
0.289

	
0.329

	
0.463

	
0.342

	
0.210

	
0.238




	
11.6

	
0.434 *

	
0.000

	
0.928

	
0.964

	
0.133

	
0.988

	
0.964

	
0.145

	
0.711

	
0.277

	
0.711




	
12.4

	
0.518 *

	
0.547

	
0.191

	
0.421

	
0.595

	
0.540

	
0.460

	
0.560

	
0.534

	
0.000

	
0.165




	
13.2

	
0.647

	
0.471

	
0.435

	
0.600

	
0.494

	
0.671

	
0.671

	
0.553

	
0.247

	
0.365

	
0.671




	
14.5

	
0.370

	
0.000

	
0.000

	
0.130

	
0.000

	
0.000

	
0.000

	
0.000

	
0.109

	
0.000

	
1.000




	
15.3

	
0.663

	
0.585

	
0.539

	
1.000

	
0.720

	
0.684

	
0.808

	
0.389

	
0.834

	
0.622

	
0.813




	
15.5

	
0.331

	
0.203

	
0.436

	
0.124

	
0.150

	
0.556

	
0.853

	
0.128

	
0.192

	
0.094

	
0.165




	
16.3

	
0.416

	
0.398

	
0.555

	
0.161

	
0.109

	
0.317

	
1.000

	
0.180

	
0.025

	
0.426

	
0.451




	
16.7

	
0.605

	
0.934

	
1.000

	
0.866

	
0.824

	
0.937

	
0.951

	
0.756

	
0.949

	
0.853

	
0.708




	
(B)




	
Target

	
A11

	
A12

	
A13

	
A14

	
A15

	
A16

	
A17

	
A18

	
A19

	
A20

	
A21




	
1.2

	
0.875

	
0.736

	
0.599

	
0.594

	
0.279

	
0.000

	
0.296

	
0.361

	
0.238

	
0.024

	
0.519




	
2.4 (a)

	
0.833

	
0.774

	
0.786

	
0.810

	
0.905

	
0.786

	
0.845

	
0.976

	
0.881

	
0.940

	
0.940




	
2.4 (b)

	
0.277

	
0.543

	
0.576

	
0.196

	
0.029

	
0.251

	
0.495

	
0.505

	
1.000

	
0.659

	
0.158




	
3.4

	
0.630

	
0.739

	
0.435

	
0.500

	
0.326

	
0.000

	
0.543

	
0.435

	
0.413

	
0.283

	
0.435




	
3.6

	
0.681

	
0.452

	
0.505

	
0.760

	
0.968

	
0.993

	
0.581

	
0.932

	
1.000

	
0.763

	
0.875




	
4.1 (a)

	
0.384

	
0.409

	
0.315

	
0.229

	
0.543

	
0.000

	
0.071

	
0.256

	
0.052

	
0.052

	
0.190




	
4.1 (b)

	
0.447

	
0.460

	
0.410

	
0.290

	
0.503

	
0.000

	
0.101

	
0.265

	
0.014

	
0.145

	
0.236




	
4.1 (c)

	
0.713

	
0.835

	
0.652

	
0.991

	
0.939

	
0.183

	
0.330

	
0.809

	
0.243

	
0.000

	
0.643




	
4.3

	
0.881

	
0.780

	
1.000

	
0.811

	
0.409

	
0.157

	
0.075

	
0.384

	
0.132

	
0.000

	
0.409




	
5.5

	
0.762

	
0.686

	
0.618

	
0.388

	
0.382

	
0.000

	
0.031

	
0.159

	
0.014

	
0.037

	
0.640




	
6.3

	
0.000

	
0.344

	
0.342

	
0.346

	
0.010

	
0.301

	
0.011

	
0.025

	
1.000

	
0.571

	
0.507




	
6.4

	
0.030

	
0.648

	
0.075

	
0.000

	
0.299

	
0.301

	
0.313

	
0.313

	
0.319

	
0.152

	
0.131




	
7.2

	
0.209

	
0.133

	
0.012

	
0.245

	
0.413

	
0.113

	
0.113

	
0.530

	
0.439

	
0.064

	
0.213




	
7.3

	
0.272

	
0.723

	
0.682

	
0.607

	
0.717

	
1.000

	
0.642

	
0.694

	
0.960

	
0.988

	
0.740




	
8.5

	
0.729

	
0.747

	
0.619

	
0.527

	
0.396

	
0.003

	
0.171

	
0.311

	
0.000

	
0.003

	
0.341




	
8.6

	
0.749

	
0.781

	
0.602

	
0.669

	
0.367

	
0.120

	
0.323

	
0.446

	
0.116

	
0.000

	
0.454




	
9.5

	
0.026

	
0.031

	
0.072

	
0.031

	
0.036

	
0.041

	
0.015

	
0.005

	
0.005

	
0.015

	
0.021




	
9.c

	
0.392

	
0.115

	
1.000

	
0.268

	
0.033

	
0.840

	
0.455

	
0.178

	
0.150

	
0.577

	
0.225




	
10.4

	
0.920

	
0.860

	
0.580

	
0.800

	
0.620

	
0.160

	
0.500

	
0.860

	
0.600

	
0.000

	
0.500




	
11.2

	
0.112

	
0.152

	
0.559

	
0.180

	
0.010

	
0.121

	
0.126

	
0.051

	
0.096

	
0.103

	
0.269




	
11.6

	
0.614

	
0.602

	
0.181

	
0.855

	
1.000

	
0.566

	
0.843

	
0.940

	
0.771

	
0.747

	
0.361




	
12.4

	
0.476

	
0.450

	
0.502

	
0.657

	
0.955

	
0.693

	
0.634

	
1.000

	
0.854

	
0.689

	
0.683




	
13.2

	
0.553

	
0.835

	
0.671

	
0.776

	
0.376

	
1.000

	
0.294

	
0.471

	
0.753

	
0.659

	
0.000




	
14.5

	
0.000

	
0.000

	
0.109

	
0.261

	
0.000

	
0.435

	
0.217

	
0.000

	
0.196

	
0.478

	
0.413




	
15.3

	
0.829

	
0.617

	
0.725

	
0.124

	
0.000

	
0.922

	
0.466

	
0.332

	
0.881

	
0.689

	
0.306




	
15.5

	
0.218

	
0.297

	
0.410

	
1.000

	
0.000

	
0.906

	
0.455

	
0.665

	
0.571

	
0.342

	
0.083




	
16.3

	
0.559

	
0.507

	
0.320

	
0.507

	
0.013

	
0.411

	
0.000

	
0.517

	
0.673

	
0.695

	
0.894




	
16.7

	
0.556

	
0.752

	
0.602

	
0.688

	
0.583

	
0.332

	
0.369

	
0.000

	
0.122

	
0.347

	
0.509
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