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Abstract: Based on the content analysis of the websites of 102 Spanish municipalities related to
actions aligned with the 2030 Agenda and the Sustainable Development Goals (SDGS), the X-STATIS
technique was applied to analyze the status and dynamic evolution of commitment to the SDGs in
regional and local governments over the period of 2016-2021. The results show a low but increasing
level of SDG commitment, which also varies significantly across municipalities and regions, as well
as by SDGs, which can be attributed to the influence of several sociodemographic factors, such as the
number of inhabitants, dependent population and population density. SDG8 and SDG11 stand out as
the main priorities of the municipalities, while initiatives related to SDG5, SDG6 and SDG 17 are the
least prioritized. The COVID-19 pandemic has marked a turning point in this regard, with greater
importance being given to the SDGs more related to people and prosperity. Our findings help citizens
and public authorities to understand sustainable regions and municipalities, assess their performance
in relation to different dimensions of sustainability and identify key challenges for future
improvements. Specifically, the results suggest that public policies should promote actions related to
gender equality, drinking water and sanitation and partnerships, as well as favor investment in the
regions and municipalities that are lagging behind, in order to improve their level of commitment to
the 2030 Agenda and reduce inequalities. From an academic point of view, our results open a door for
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the analysis of possible trajectories in the implementation of the SDGs at regional and local levels and
the study of their determinants.

Keywords: Agenda 2030; Sustainable Development Goals; local governments; regional governments;
X-STATIS

1. Introduction

In order to achieve the total sustainability of the planet, the prosperity of the population and the
eradication of poverty, the United Nations (UN) approved in 2015 the 2030 Agenda for Sustainable
Development, which is a global agenda that includes a comprehensive set of 17 challenging and
interdependent objectives called Sustainable Development Goals (SDGs), representing the various
dimensions and elements of sustainability [1], which member countries will have to meet by 2030 [2].
Under the slogan ‘leave no one behind’, this ambitious global agenda requires the collaboration of
private companies, citizens, civil organizations, international organizations and governments [3].

‘Localization of global sustainability goals’ is key in addressing sustainability challenges [4]. In
this sense, SDG localization refers to “the process of defining, implementing, and monitoring strategies
at the local level for achieving global, national, and subnational sustainable development goals. This
involves concrete mechanisms, tools, innovations, platforms, and processes to effectively translate the
development agenda into results at the local level” [5]. This is not a new concept, as various initiatives
to promote sustainability on a local scale have been undertaken over the last three decades, and it was
emphasized as a basic need in the mid-term review of the Millennium Development Goals [6].

The achievement of a significant percentage of the targets set for each SDG (up to 65%) requires
the involvement of local governments [7]. In this sense, the leading role of regional and local
governments (i.e., subnational entities) in the implementation and achievement of the SDGs is
recognized in the 2030 Agenda [8,9], highlighting the importance of multi-level collaboration among
governments [1] to integrate the SDGs into public policies and budgets [10]. Furthermore,
governments must need to disclose information to their different stakeholders on actions related to the
SDGs that are being carried out and the results achieved [11].

Achieving the SDGs requires knowing how and to what extent local governments have committed
to the 2030 Agenda by implementing actions to address these challenges [1]. However, several years
after this global agenda was adopted, there is still limited knowledge about the degree of
implementation of the SDGs by local governments and the initiatives developed in this regard [9]. In
this vein, successful implementation of the SDGs at the local level requires research to fill the
knowledge gap related to how the SDGs have been integrated into local strategies and policies [12].
In addition, to promote sustainability, it is necessary to analyze the interaction between local and
regional actors [13]. This paper aims to fill this gap in literature. Thus, the objective of this paper was
to analyze the status and dynamic evolution of SDG commitment in Spanish regional and local
governments over the period of 2016-2021. The aim was to identify which actions related to the
implementation of the SDGs are most important for municipalities and, conversely, which actions
represent the main challenge to their future commitment, as well as to analyze the extent to which the
commitment of local governments has varied over time. The focus on Spain is justified because of the
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high level of commitment acquired in relation to the 2030 Agenda to disclose this information, as is
the case in other European countries that apply the Freedom of Information Act [14].

From the content analysis of the websites of 102 Spanish municipalities for the period of 2016-
2021, and considering 60 information items related to actions aligned with the 2030 Agenda and the
SDGs that can be implemented at the local level (balanced panel of 612 observations), the X-STATIS
technique was applied to perform a multivariate analysis that includes two levels of analysis: (1)
analysis by SDGs to determine on which SDGs local entities have focused their efforts and which ones
have been addressed to a lesser extent throughout the study period, and (2) analysis by regions and
entities to determine the extent to which these actions are linked to the contextual characteristics of the
municipalities and the demands they make in the context of the 2030 Agenda.

The results show a poor commitment of the Spanish municipalities to the SDGs (37.2% on
average), although there has been a notable increase over the period analyzed. We also observed
differences in the priorities of the municipalities in terms of their emphasis on the different SDGs and
their evolution over time. SDG8 and SDG11 stand out as the main priorities where municipalities’
commitment has increased the most, while initiatives related to SDG5, SDG6 and SDG17 have lost
momentum. The COVID-19 pandemic has marked a turning point in this regard, with greater
importance being given to the SDGs that are more related to people and prosperity.

The call for city rankings and benchmarking studies on sustainability issues has increased in
recent decades as a key tool to help citizens and public authorities to understand the level of
sustainability of regions and municipalities, assess their performance in relation to different
dimensions of sustainability and identify key challenges for future improvements [15]. Given that,
depending on its specificities, each territory (municipality or region) has its own sustainability agenda
according to its specificities [16]; this type of ranking favors the benchmarking and evaluation of
sustainability performance, as well as of the public policies developed by the different regions and
municipalities [17,18]. From this perspective, this paper contributes to the existing literature on the
implementation of the 2030 Agenda in the public sector, especially in municipalities, by providing an
overview of the status and dynamic evolution of the SDG commitment of Spanish regional and local
governments over the period of 2016-2021. Our findings reflect the commitment of the largest Spanish
local governments to SDG implementation and outline possible sociodemographic factors that may
influence their implementation. This analysis is particularly useful in the case of the 2030 Agenda,
because the complexity and diversity of the SDGs make it difficult to conduct a homogeneous analysis
of the initiatives carried out by municipalities and regions mandated to achieve them [19].

The rest of the paper is structured as follows. Section 2 presents the theoretical background.
Section 3 is devoted to explaining the characteristics of the study (population and sample,
methodology, and variables). Section 4 presents the results, which are discussed in Section 5. Finally,
Section 6 summarizes the main conclusions and implications of the results, as well as the limitations
and further extensions of the study.

2. Theoretical background

2.1.The United Nations’ 2030 Agenda and Sustainable Development Goals: The role of local govern-
ments
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The SDGs are a set of global goals adopted by the UN member states in 2015, as part of the 2030
Agenda to achieve a more sustainable future for the world. They consist of 17 goals and 169 targets,
covering a wide range of issues, including hunger and poverty eradication, education, inequalities,
gender, sustainable energy and climate action, and are built around five pillars, defined as the 5 Ps:
People, Planet, Prosperity, Peace and Partnership [20]. These 17 global goals are as follows:

- SDG1: “‘No poverty’

- SDG2: ‘Zero hunger’

- SDG3: ‘Good health and well-being’

- SDG4: “‘Quality education’

- SDGS5: “Gender equality’

- SDGB6: “Clean water and sanitation’

- SDGT7: “‘Affordable and clean energy’

- SDGS8: ‘Decent work and economic growth’

- SDGO9: “Industry, innovation and infrastructure’
- SDG10: ‘Reduced inequalities’

- SDG11: “Sustainable cities and communities’

- SDG12: *Responsible consumption and production’
- SDG13: ‘Climate action’

- SDG14: ‘Life below water’

- SDG15: “Life on land’

- SDG16: “Peace, justice and strong institutions’
- SDG17: *Partnership for the goals’

As can be seen, the SDGs constitute a “holistic framework’ [2], whose implementation should be
bottom-up, based on local governments’ application of the goals and targets in their respective
contexts [6]. While some SDGs directly concern local governments, such as SDG6 and SDG9 [19,21],
clearly, regional and local governments have a key role in the achievement of many others because, in
many countries, the competences for related services (e.g., health, education, social services, public
transport, employment and water and waste management) are decentralized and these governments are
primarily responsible for them [22,23].

Table 1 lists some examples of initiatives related to the achievement of the SDGs that fall under
the competence of regional and local governments.

2.2. Theoretical framework

Several theories have been used in the literature to explain the adoption of sustainability practices
and related disclosures by public and private organizations, including stakeholder theory and
institutional theory, as well as legitimacy theory [22,24-26]. According to stakeholder theory,
organizations must respond to the demands and needs of their main stakeholders [27]. In the case of
local governments, their main stakeholders are the citizens to whom they must provide public services,
and to whom they must be accountable for their actions [26,28]. From the perspective of institutional
theory [29], the pressures from the environment in which an organization operates lead it to adopt
certain behaviors and carry out certain practices and actions. In this sense, regions and municipalities
differ in terms of their geographical, demographic and economic characteristics, which affect the main
challenges they face in implementing public policies related to the 2030 Agenda [8].
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Table 1. Examples of regional and local government initiatives in relation to the SDGs.

SDG Pillars Initiatives

People To implement policies to promote access to housing, basic services, education and employment for
disadvantaged families (SDG1, SDG4, SDG8, SDG10, SDG11).
Supporting local farmers and livestock keepers to ensure a sustainable and healthy food supply (SDG2,
SDG3).
Facilitating access to health services for citizens, promoting healthy living and reducing the risks of
cardiovascular and pulmonary diseases (SDG3, SDG10).
To promote initiatives to improve citizens’ mental health and well-being (SDG3).
Policies to prevent and treat narcotic substance abuse and harmful use of alcohol and tobacco (SDG 3).
To increase educational resources and facilitate access to quality primary and secondary education for
the whole population (SDG4, SDG10).
To ensure that educational centers consider the needs of children with disabilities (SDG4, SDG10).
To develop and implement plans against gender violence at the local level (SDG5).
Policies to promote the employment of young people, women and disabled people (SDG5, SDGS8,
SDG10).
To ensure safe and secure work environments (SDG10).
Policies to guarantee access to banking and financial services for all citizens (SDG8).
Policies to promote safe, affordable, accessible and sustainable transport systems, and to improve road

safety (SDG11).

Planet To ensure access to safe drinking water for all citizens (SDG3, SDG6, SDG8, SDG11).
To ensure access to adequate and equitable sanitation and hygiene services (SDG3, SDG6, SDGS8,
SDG11).

Policies to increase efficiency in water use (SDG6, SDG11).
Policies to guarantee universal access to affordable, reliable and modern energy services (SDG7,
SDG10, SDG11).
To protect the cultural and natural heritage of the municipality (SDG11).
To preserve green spaces and protect biodiversity (SDG11, SDG13, SDG15).
Policies to improve air quality and municipal waste management (SDG11, SDG13)
Policies to encourage recycling by families and organizations (SDG11, SDG12).
To promote and support the use of renewable energy sources, such as solar panels, green energy, etc.
(SDG11, SDG13).
Prosperity To promote energy efficiency in small businesses (SDG 7).
Support policies for small businesses and entrepreneurs (SDG8).
Promote training programs to update workers and acquire new skills (SDGS8).
Plans to promote social inclusion, especially for vulnerable people (SDG10).
Peace To develop plans that support compliance with human rights and improve security in cities (SDG10,
SDG11, SDG16).
Partnership ~ To collaborate with public and private sector organizations, both national and international, to carry
out research projects, social and environmental actions or investment in infrastructures (SDG17).

Source: own elaboration based on the targets established for each SDG and literature review.

Thus, according to these theoretical frameworks, both sociodemographic factors [26] and cultural
factors [8] will influence the implementation of initiatives related to the achievement of the SDGs by
regional and local governments, as well as the disclosure of information related to these initiatives and
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their outcomes to citizens and other stakeholders. The sociodemographic factors include the presence
of certain population groups (e.g., dependent population, foreign population, elderly and unemployed),
as well as the population density and geographical extension of the municipality, while the cultural
factors refer to the sensitivity of citizens and other stakeholders to social and environmental issues.
Moreover, the more inhabitants of a municipality, the greater the number and diversity of stakeholders
it has to serve [30].

In addition to sociodemographic and cultural factors, the availability of resources (financial,
technological and human) and the budgetary capacity of the municipality also determine its capability
to implement policies related to the SDGs and to disclose information about them [8,24]. Thus, in the
Spanish context, previous studies [24,30,31,32] have shown the influence of different
sociodemographic and financial variables that influence positively the disclosure of social and
environmental information by municipalities. Also, in the Norwegian context, Bardal et al. (2021) [8]
have shown the influence of resource availability (financial, technological and human) and the cultural
context on the implementation of the SDGs by Norwegian regional and local governments.

3. Research design
3.1.Population and sample

Spain is a parliamentary monarchy organized in a multilevel system of government based on the
principle of competence, which consists of three levels: the State, the Regions (17 autonomous
communities and two autonomous cities) and the Municipalities (8,129 in total), each of which has
financial and political autonomy to manage its responsibilities [19,31]. Figure 1 shows the
geographical distribution of the Spanish territory and the extension of the different regions.
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Figure 1. Regions of Spain (Source: https://imagenestotales.com/mapa-de-espana/).

Table 2 shows some sociodemographic and financial data of the sampled municipalities.
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Table 2. Sociodemographical and financial characteristics of Spanish large municipalities (2021).

Region Municipality Population(n) Population Density Dependent Region Municipality Population (n) Population Density Dependent
(hab./km?) Population (%) (hab./km?) Population (%)
Andalucia  Alcala de Guadaira 75,546 265.00 52.00% Catalufia  Sabadell 216,204 5,761.00 55.00%
(21) Algeciras 122,982 1,398.00 52.00% (16) Sant Boi de Llobregat 83,755 3,804.00 55.00%
Almeria 200,753 679.00 51.00% Sant Cugat del Vallés 94,012 1,950.00 53.00%
Cadiz 114,244 9288.00 58.00% Santa Coloma de Gramenet 119,289 16,825.00 56.00%
Chiclana de la Frontera 86,306 42.00 47.00% Tarragona 135,436 2,302.00 53.00%
Cordoba 322,071 257.00 54.00% Terrassa 223,011 3,180.00 53.00%
Dos Hermanas 136,250 853.00 49.00% Ceuta (1) Ceuta 83,517 4,203.00 50.00%
El Ejido 84,005 371.00 45.00% Comunidad Alicante 337,304 1,667.00 53.00%
Fuengirola 82,585 8,010.00 57.00% Valenciana Castellon de la Plana 172,589 1,550.00 53.00%
Granada 231,775 2,631.00 57.00% (8) Elche 234,205 717.00 51.00%
Huelva 142,538 940.00 53.00% Gandia 75,970 1,249.00 51.00%
Jaén 111,932 264.00 52.00% Orihuela 78,940 216.00 61.00%
Jerez de la Frontera 212,801 179.00 51.00% Torrent 84,025 1,214.00 51.00%
Malaga 577,405 1,459.00 52.00% Torrevieja 82,842 1,154.00 60.00%
Marbella 147,958 1,263.00 47.00% Valencia 789,744 5,671.00 54.00%
Mijas 86,744 583.00 49.00% ExtremaduraBadajoz 150,610 105.00 51.00%
El Puerto de Santa Maria 89,060 560.00 51.00% 1) Céceres 95,418 55.00 50.00%
Roquetas de Mar 98,725 1,655.00 42.00% Galicia (6) A Corufia 245,468 6,489.00 61.00%
San Fernando 94,867 3,172.00 50.00% Lugo 97,613 296.00 56.00%
Seville 684,234 4,819.00 54.00% Ourense 104,596 1,234.00 63.00%
Vélez-Malaga 82,967 524.00 52.00% Pontevedra 83,114 702.00 55.00%
Aragon (1) Zaragoza 675,301 693.00 57.00% Santiago de Compostela 97,858 445.00 56.00%
Asturias (3) Auvilés 76,874 2,877.00 59.00% Vigo 293,837 2,694.00 57.00%
Gijon 268,896 1,462.00 62.00% Islas Palma 419,366 2,010.00 45.00%
Baleares (1)
Oviedo 217,552 1,166.00 57.00% La Rioja (1) Logrofio 150,808 1,910.00 57.00%
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Region Municipality Population(n) Population Density Dependent Region Municipality Population (n) Population Density Dependent
(hab./km?) Population (%) (hab./km?) Population (%)
Canarias (5) Arona 82,563 1,012.00 37.00% Madrid (16) Alcala de Henares 195,982 2,234.00 51.00%
San Cristébal de La Laguna 158,010 1,542.00 42.00% Alcobendas 116,589 2,592.00 52.00%
Las Palmas 378,675 3,665.00 46.00% Alcorcon 170,817 5,064.00 62.00%
Santa Cruz de Tenerife 208,563 1,386.00 48.00% Coslada 81,273 6,767.00 51.00%
Telde 102,769 1,024.00 41.00% Fuenlabrada 192,233 4,868.00 43.00%
Cantabria (1) Santander 172,221 4,773.00 60.00% Getafe 183,095 2,336.00 56.00%
Castilla y Burgos 174,051 1,626.00 60.00% Leganés 187,762 4,357.00 61.00%
Leon (5) Leodn 122,051 3,127.00 66.00% Madrid 3,305,408 5,457.00 52.00%
Palencia 77,090 810.00 60.00% Moéstoles 209,639 4,630.00 56.00%
Salamanca 143,269 3,622.00 67.00% Parla 131,689 5,373.00 49.00%
Valladolid 297,775 1,509.00 65.00% Pozuelo de Alarcon 87,134 2,017.00 55.00%
Castilla-La  Albacete 172,722 153.00 50.00% Rivas-Vaciamadrid 92,925 1,379.00 42.00%
Mancha (5) Ciudad Real 75,104 263.00 51.00% Las Rozas de Madrid 94,862 1,627.00 52.00%
Guadalajara 87,064 370.00 52.00% San Sebastian de los Reyes 90,962 1,551.00 49.00%
Talavera de la Reina 83,477 446.00 56.00% Torrejon de Ardoz 132,771 4,070.00 49.00%
Toledo 85,449 368.00 52.00% Valdemoro 77,587 1,209.00 46.00%
Catalufia (16) Badalona 223,006 10,650.00 55.00% Melilla (1) Melilla 86,261 6,058.00 53.00%
Barcelona 1,636,732 16,244.00 52.00% Murcia (3) Cartagena 216,365 386.00 54.00%
Cornella de Llobregat 89,300 12,961.00 55.00% Lorca 96,238 57.00 50.00%
Girona 101,932 2,616.00 49.00% Murcia 460,349 520.00 50.00%
L’Hospitalet de Llobregat 264,657 19,460.00 53.00% Navarra (1) Pamplona 203,081 8,078.00 58.00%
Lleida 140,080 661.00 52.00% Pais Vasco Barakaldo 100,907 4,038.00 59.00%
Manresa 78,192 1,878.00 58.00% (5) Bilbao 346,405 8,379.00 57.00%
Mataro 129,120 5790.00 53.00% San Sebastian 188,102 3,089.00 60.00%
Reus 106,084 2005.00 56.00% Getxo 77,139 6,499.00 64.00%
Rubi 78,549 2442.00 50.00% Vitoria-Gasteiz 253,093 914.00 58.00%
Total 102 municipalities 22,221,075 3,007.50 53.38%
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Following previous studies [21,23], we used population as a criterion to select the sample under
study, considering that large municipalities (i.e., those with more inhabitants) have to meet the needs
of a larger number of citizens and have more resources to do so [24]; therefore, it is expected that they
will have to deal with more complex economic and social issues than smaller entities, whose activity
usually focuses on the provision of the most basic services. Based on the provisions of Law 57/2003,
we have selected the 102 Spanish municipalities that meet the criteria to be considered large
municipalities, i.e., those with a population of more than 75,000 inhabitants.

Given that both the geographical extension and the population of the different regions into which
the Spanish territory is divided are very different, the distribution of the municipalities in the sample
among the different regions is very diverse. Andalucia stands out, with 21 large municipalities,
followed by Catalufia and Madrid, with 16 municipalities each. On the other hand, there are several
regions with only one large municipality (e.g., Aragon, Cantabria, Ceuta, Islas Baleares, La Rioja,
Melilla and Navarra).

The analysis period corresponds to six years (2016 to 2021), i.e., from the entry into force of the
2030 Agenda and to the last year for which complete data are available.

3.2. Variables

Based on previous studies [19], we identified 60 information items related to the different actions
related to the implementation of the SDGs that may be developed by local entities (see Table 3). Each
item is related to a specific SDG, with the exception of SDG9, SDG10, SDG12 and SDG16, which
were not considered separately, due to their broad scope and to avoid duplication, as some of their
targets are included in other SDGs to which they are related (e.g., SDG 11 and SDG 17). In addition,
SDG13, SDG14 and SDG15 have been grouped together because of their relationship, and to favor the
analysis of the Spanish territory on a homogeneous and comparable basis given the geographical
diversity that characterizes the Spanish territory (coastal and inland regions) and the different
challenges that arise in each case.

We carried out a content analysis of the different websites of the sampled entities using the
following criterion: for each item and year with information present on the entities’ website, a value
of 1 was assigned, and 0 otherwise. This data collection technique allows the analysis of qualitative
information through a quantitative analysis [33], and it has already been used in previous studies on
local government transparency [34,35,36,37,38]. As a result, panel data of 612 observations were
obtained.

Subsequently, the 60 information items were grouped into their corresponding SDGs, giving rise
to 11 new quantitative variables, corresponding to SDG1, SDG2, SDG3, SDG4, SDG5, SDG6, SDG7,
SDG8, SDG11, SDG13-15 and SDG17.

AIMS Environmental Science
Volume 10, Issue 3, 356-381.
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Table 3. Information items related to the SDGs.

Item Description SDG
1 The city council announces lunch scholarships for children from families at risk of social SDG 1
exclusion.
2 The local authority collects food and clothing for people at risk of social exclusion. SDG 1
3 The AROPE index results are published for the municipality. SDG 1
4 The municipality reports updated year-end statistics on underage obese population. SDG 2
5 There are workshops, lectures and trainings with experts about nutrition and sustainable eating.  SDG 2
6 The local authority distributes grants and subsidies for agricultural entrepreneurs. SDG 2
7 The rate of underweight babies born in the city is published. SDG 2
8 The ratio of agricultural employed population compared to other sectors of the municipality is SDG 2
published.
9 The proportion of land used for agricultural purposes in the municipality is disclosed. SDG 2
10  There are promotional campaigns to encourage the consumption of km 0 and local products. SDG 2
11 There are campaigns to increase the awareness of childhood obesity. SDG 2
12 There are sport activities organized for the community. SDG 3
13 There are emotional and psychological health activities. SDG 3
14 There are activities for the reduction of adolescent digital dependence. SDG 3
15 The municipality develops actions and awareness-raising initiatives in order to prevent/reduce SDG 3
the consumption of drugs and alcohol among the population.
16  The number of deaths in the city is published. SDG 3
17 The number of fatalities caused by NTDs (e.g., cardiovascular or brain diseases) is disclosed. SDG 3
18  The number of fatalities due to suicide in the city is published. SDG 3
19  The municipality provides data about life expectancy at birth. SDG 3
20  The municipality reports the child mortality rate (1 years old and under). SDG 3
1 The local council holds sexuality talks, seminars, workshops and awareness-raising activities to SDG 3
prevent the risk of transmission of HIV and AIDS.
22 The council offers digital skills training programs for residents. SDG 4
23 The municipality offers foreign language training. SDG 4
24 The municipality provides training courses, talks and workshops for active aging. SDG 4
25 The municipality reports the degree of meeting the needs of the elderly (ratio of residential and SDG 4
day care places available/persons over 64 years of age).
26 The municipality publishes the rate of illiterate people in the city. SDG 4
27  The municipality publishes statistics on the usage of municipal libraries. SDG 4
28  The municipality organizes promotional campaigns to enhance the use of municipal libraries. SDG 4
29  The municipality has a gender equality plan published for its staff. SDG 5
30  The municipality has a gender equality plan published for the population. SDG 5
31 There are annual activities conducted about gender equality. Minimum 10 activities in the last DG5S
year to fulfill the indicator.
32 Gender-based violence denunciations are published by the municipality. SDG 5
33 The municipality publishes the rate of protection orders adopted for gender violence victims. SDG 5
34 The municipality publishes a report on water management that includes information on savings, SDG 6
consumption, liters recycled, etc.
35  The local government publishes annually the water management plan. SDG 6
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Item Description SDG
36 The municipality publishes yearly data about water quality deficiencies caused by non-justified SDG 6
reasons.
37  The city council organizes activities to raise public awareness of responsible water use. SDG 6
38 The municipality researches the detection of diseases and viruses in the municipality’s SDG 6
wastewater.
39  There is an energy efficiency plan in place in the city. SDG 7
10 The municipality makes public the energy sources used in municipal buildings and street SDG 7
lighting.
i The municipality administers grants and subsidies for energy transition in communities, homes SDG 7
and businesses.
" There are s-eminars, training courses and conferences on energy efficiency and household SDG 7
energy-savings.
43 There are talks and seminars for the population transition to renewable energies. SDG 7
a4 The municipal energy production (including CHP plants, PV installations for self-consumption, SDG 7
etc.) is disclosed.
45 The council administers the grant applications for new business start-ups. SDG 8
46 In the first years of the business’ life, the municipality assists the entrepreneurs with the SDG 8
formalities and management.
47 Annually, the municipality organizes a minimum of five training activities for the employment of SDG 8
people aged 50 and over.
48 Annually, the municipality organizes a minimum of five lectures and training programs for SDG 8
people under 30 years old.
49  The municipality organizes workshops and programs for unemployed people and entrepreneurs.  SDG 8
50  The noise level of the city is published. SDG 11
51 The council promotes the usage of a more sustainable transport (on foot, by taxi, by electric SDG 11
scooter, by bike, by bus...).
52 The municipality maintains an updated fire prevention plan. SDG 13-15
Different activities are organized to increase awareness about the importance of protecting nature
53 . SDG 13-15
and recycling.
54 Eco-friendly activities are performed (e.g., planting a tree). SDG 13-15
55  The annual waste generation average per inhabitant is reported. SDG 13-15
56 Household recycling initiatives are promoted through campaigns. SDG 13-15
57  The local authority produces and disseminates an annual CSR report. SDG 17
cg The municipality makes public the funding details and amounts reimbursed (including at least SDG 17
the funding source and the lender).
- The municipality issues a detailed overview of supplier and creditor payments and outstanding SDG 17
invoices.
60  The municipality makes GDP per capita data public. SDG 17
3.3. Method

The X-STATIS technique was used to reflect the multidimensional nature of our data. A similar

approach has been used in previous studies related to both sustainability [19,39,40,41,42,43,44] and
other fields, such as maritime safety [45] and Worldwide Governance Indicators [46]. This method,
which belongs to the STATIS family [47,48] is used to analyze data with three-dimensional format
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structures, as in our case. Thus, the first dimension corresponds to the regions where the municipalities
are located, the second dimension refers to the actions related to the implementation of the SDGs by
the municipalities and the third dimension refers to the study period (2016-2021).

Applying the X-STATIS technique, our data form a table of (19 x 11) x 6 years: 19 regions (17
autonomous communities + 2 autonomous cities), 11 variables (the SDGs to which the information
items refer) and the 6 years under study. The X-STATIS technique implies three levels of analysis: (i)
inter-structure analysis, (i) compromise (disclosure) analysis and (iii) infrastructure analysis, which
was carried out by using the ADE-4 software [49].

Figure 2 depicts graphically the construction flow of the X-STATIS analyses.

éazs
Lz ———

2016 2 wme 2021

' Compromise

Figure 2. X-STATIS analysis construction flow (Source: adapted from [39], p. 9)).
4. Results
4.1. Descriptive analysis

Table 4 shows the descriptive statistics. As can be seen, during the 6-year period studied, the level
of commitment of municipalities to disclose information on the SDGs has been, on average, low, with
adisclosure rate of 37.2%. However, disclosure on the SDGs has increased throughout the study period
from 34.4% in 2016 to 43.1% in 2021.

This increase has also led to differences in the priorities of the municipalities. Thus, SDG8 and
SDG11 are the top priorities of the municipalities, increasing the disclosure of information related to
them by 35.7% and 27.9%, respectively, over the period; followed by SDG3, SDG4 and SDG13-15,
with increases between 15% and 17%. These SDGs were also prioritized by municipalities in the last
year studied (2021), with all of them showing a disclosure level above 40% (43.1%). Thus, SDG8 is
disclosed by 92.9% of the municipalities, SDG11 by 61.8% of municipalities, SDG4 by 54.8% of
municipalities, SDG13-15 by 51.4% of municipalities and SDG3 by 42.1% of municipalities.

In addition, the level of commitment to SDG1, SDG2 and SDG7 remained unchanged during the
period, without significant variations. These SDGs are still not considered a priority by the
municipalities, which report information on them in the range of 31-35% in 2021. On the other hand,
SDG5, SDG6 and SDG17 experienced a decrease in their disclosure level, between 5-8%, presenting
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in 2021 a disclosure level of 31.2% (SDG 6) and 26.7% (SDG 5). SDG17 is the least prioritized goal
by municipalities, with a disclosure level of 11.5% in 2021 and a decrease in disclosure of 9% over

the study period.
Table 4. Descriptive analysis by SDG and year.

SDG 2016 2017 2018 2019 2020 2021 21-16 2016-2021

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Dif. Mean SD
SDG 1 33.3% 29.7% 36.9% 28.5% 33.7% 28.3% 37.6% 27.6% 324% 24.6% 353% 22.4% 2.0% 34.9% 26.9%
SDG 2 309% 17.7% 29.5% 18.5% 30.9% 18.1% 32.5% 18.0% 26.0% 13.8% 31.0% 13.1% 0.1% 30.1% 16.7%
SDG 3 26.8% 18.2% 25.9% 185% 26.9% 18.8% 28.0% 19.6% 41.2% 17.6% 42.1% 159% 15.3% 31.8% 19.4%
SDG 4 37.7% 18.8% 39.5% 18.6% 42.4% 16.1% 40.3% 19.4% 42.7% 16.1% 54.8% 14.2% 17.1% 42.9% 18.1%
SDG5 322% 19.7% 355% 21.0% 33.1% 22.4% 33.7% 23.4% 21.6% 20.8% 26.7% 21.1% -5.5% 30.5% 21.9%
SDG 6 36.9% 22.1% 39.8% 23.6% 40.2% 24.5% 39.0% 24.8% 28.0% 22.0% 31.2% 24.1% -5.7% 35.8% 23.9%
SDG 7 345% 21.1% 40.7% 21.8% 39.5% 21.5% 34.6% 25.2% 33.0% 26.9% 35.3% 26.1% 0.8% 36.3% 24.0%
SDG 8 57.3% 25.6% 56.9% 28.7% 54.7% 28.6% 57.8% 26.4% 75.9% 29.3% 92.9% 16.6% 35.7% 65.9% 29.6%
SDG 11 33.8% 29.1% 38.2% 30.0% 36.8% 28.9% 41.2% 27.6% 525% 27.6% 61.8% 32.4% 27.9% 44.0% 30.8%
SDG 13-15 35.3% 20.5% 37.6% 20.9% 37.5% 20.4% 36.7% 21.8% 47.5% 23.5% 51.4% 20.6% 16.1% 41.0% 22.1%
SDG 17 20.3% 22.5% 19.9% 215% 16.7% 21.2% 16.2% 21.3% 12.0% 18.9% 11.5% 16.4% -8.8% 16.1% 20.6%
Total 34.4% 10.3% 36.4% 9.4% 35.7% 10.7% 36.2% 105% 37.5% 11.7% 43.1% 11.4% 8.6% 37.2% 11.0%

Table 5. Descriptive analysis by region and year.
Region 2016 2017 2018 2019 2020 2021 21-16 2016-2021
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Dif. Mean SD

Andalucia 31.6% 5.8% 36.2% 4.5% 34.3% 6.4% 36.5% 4.9% 38.7% 4.4% 424% 45% 11% 36.6% 6.1%
Aragon 32.6% 39.1% 46.0% 43.2% 34.6% 55.3% 23% 41.8% 8.3%
Asturias 43.1% 2.3% 42.9% 2.9% 39.0% 6.7% 38.4% 4.9% 36.1% 6.3% 47.7% 6.8% 5%  41.2% 5.9%
Canarias 352% 6.9% 32.8% 4.6% 32.9% 6.7% 33.2% 4.5% 37.4% 4.8% 41.2% 2.5% 6% 35.5% 5.7%
Cantabria 50.3% 48.8% 45.8% 52.8% 57.5% 65.3% 15% 53.4% 7.0%
Castillay Leon 32.6% 4.7% 384% 7.7% 32.0% 6.9% 37.2% 10.0% 33.3% 6.9% 48.1% 9.4% 16% 36.9% 9.1%
Castilla-La 35.2% 4.7% 38.8% 5.9% 39.1% 7.6% 35.7% 4.3% 36.5% 7.1% 43.6% 6.3% 8%  38.1% 6.3%
Mancha
Catalufia 39.9% 8.4% 38.1% 7.4% 382% 8.7% 36.7% 11.0% 40.0% 10.6% 43.0% 9.4% 3%  39.3% 9.3%
Ceuta 34.3% 29.9% 23.5% 26.3% 13.6% 19.7% -15% 24.5% 7.4%
Comunidad 39.1% 16.8% 44.0% 8.7% 40.3% 15.2% 40.9% 14.4% 48.1% 8.2% 54.0% 11.3% 15% 44.4% 13.2%
Valenciana
Extremadura 38.0% 9.8% 28.9% 2.7% 34.8% 5.0% 33.3% 1.4% 37.9% 0.4% 405% 04% 3%  355% 52%
Galicia 31.3% 19.0% 35.8% 20.3% 34.1% 20.0% 38.6% 22.3% 37.3% 23.3% 40.0% 19.6% 9% 36.2% 19.5%
Islas Baleares 27.4% 45.2% 38.8% 30.8% 37.6% 41.3% 14% 36.8% 6.6%
La Rioja 30.5% 31.5% 38.4% 26.4% 51.2% 54.9% 24%  38.8% 11.7%
Madrid 26.3% 7.6% 27.1% 6.3% 28.9% 10.1% 29.8% 11.0% 25.6% 10.4% 33.0% 10.8% 7%  28.5% 9.6%
Melilla 23.4% 20.8% 14.6% 19.1% 13.3% 16.2% 1% 17.9% 3.9%
Murcia 30.7% 3.0% 332% 7.6% 40.5% 10.7% 38.0% 3.7% 49.3% 2.7% 53.0% 2.7% 22% 40.8% 9.7%
Navarra 47.0% 40.6% 28.3% 38.8% 48.5% 52.2% 5% 42.6% 8.6%
Pais Vasco 46.6% 8.2% 49.9% 6.9% 505% 5.0% 46.8% 5.9% 46.0% 9.6% 52.7% 9.6% 6%  48.8% 7.5%
Total 34.4% 10.3% 36.4% 9.4% 35.7% 10.7% 36.2% 10.5% 37.5% 11.7% 43.1% 11.4% 8.6% 37.2% 11.0%
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Table 5 shows the descriptive statistics of the level of SDG disclosure for each autonomous
community and the two autonomous cities. As can be seen, on average, all regions have increased their
level of disclosure over the period of 2016-2021, with the exception of the autonomous cities of Ceuta
and Melilla, where a decrease in the disclosure level of 14.6% and 7.2%, respectively, is observed,
placing them at the lower pole with respect to the rest of the regions, with a disclosure level of less
than 20% in 2021.

Regarding 2021, Cantabria is the region most committed to the 2030 Agenda, with the highest
level of disclosure (65.3%), followed by Aragon (55.3%), La Rioja (54.9%), Pais Vasco (52.7%) and
Navarra (52.2%), with Murcia and Comunidad Valenciana at similar levels (53-54%). In addition,
these regions increased their disclosure levels by 15-24% during the period of study. The other regions
(Castilla y Ledn, Asturias, Castilla-La Mancha, Catalufia, Andalucia, Islas Baleares, Canarias,
Extremadura and Galicia) show disclosure rates between 40-48% in 2021. At the opposite pole,
Madrid shows a low disclosure rate (33%), and Ceuta and Melilla are below 20%.

4.2. Analysis by SDGs

As indicated above, the X-STATIS technique involves three levels of analysis. In regard to the
inter-structure analysis, the similarities and differences between the years were analyzed through the
vector correlation coefficient between matrices (Table 6).

Table 6. VVector correlations.

2016 2017 2018 2019 2020 2021
2016 1000
2017 698 1000
2018 544 609 1000
2019 477 533 550 1000
2020 327 425 384 412 1000
2021 305 419 382 389 832 1000

In Figure 3, this information is plotted on a factorial plane, representing 76% of the information
on the first two axes, by graphing the vector correlation analysis. The data show acute angles between
the vectors, which implies that there are strong inter-annual relationships, which occur progressively.
The largest difference between the years 2016 and 2021 stands out due to the growth mentioned above.
Moreover, we can observe a turning point in 2019, which allows us to distinguish two distinct phases
within the period: 2016-2019 and 2020-2021.

In order to deepen into the analysis of the years, in Figure 4 we show in two-dimensional form
the disclosure level by SDG (vertical lines) and by year (horizontal lines) through a parallel coordinate
graph. As can be seen, in the second phase (2020 and 2021), the priority SDGs are SDG8, SDG11,
SDG4, SDG13-15 and SDG3, with a significant difference compared to the previous phase (2016—
2019). In the remaining SDGs, the years are interspersed. As mentioned above, SDG17 is the most
neglected by municipalities, with the lowest level of disclosure in 2021 (12%).
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Figure 3. Inter-structure analysis.
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Figure 4. Analysis of parallel coordinates: SDG disclosure by year.
4.3. Analysis by region

Figure 5 shows the orientation toward the SDGs of each region through the commitment
(disclosure) subspace. The 1-2 factorial plane contains 57% of the information, making it possible to
observe individually how each region is positioned on the plane, so that each point summarizes its
global disclosure level during the study period according to its preferences for the SDGs. This
representation allows us to characterize the regions, identifying their priorities in relation to the SDGs
and the challenges to be faced until 2030.

Looking at the direction of the vectors in Figure 5, we can see that most of the regions are on the
right half-plane. Cantabria and Pais Vasco (located on the right of the map) stand out as the regions
with the highest commitment to the SDGs, with greater emphasis on SDG3, SDG11, SDG4 and SDG5.
Aragon has a similar profile, but with a lower level of commitment. In the lower part of the map, we
find the rest of the SDGs, with Navarra and La Rioja being the regions with the greatest commitment
to them, standing out in SDG7, SDG6, SDG13-15 and SDG2. Other regions, such as Murcia and the
Comunidad Valenciana, also have this profile, with a lower commitment level. The rest of the regions
are one or two levels below. Castilla y Leon and Asturias focus on SDG4 and SDG8, while the Islas
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Baleares and Extremadura focus on SDG13-15 and SDG?7. Galicia, Islas Canarias and Madrid show
the lowest levels of commitment, although they are above Ceuta and Melilla (located on the left of the
map), which are the least committed to the 2030 Agenda.
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Figure 5. Sub-space of commitment: regions by SDGs (2016-2021).

The third part of the analysis corresponds to the infrastructure analysis (or trajectory analysis)
which analyzes the evolution of the regions in each year. The factorial plane is the same as the previous
one (Figure 5). Therefore, we know that it collects 57% of the information; the difference is that now
we project the position of each region in the different years of the study. Previously, we have observed
that all matrices (the years under study) have similar weights in the construction of the commitment
(Table 7, column “Weights’) and have a correct representation in this subspace (Table 7, column

‘Cos2’).

Table 7. Weights and representation of each matrix in the commitment construction.

Year Rows Weights Cos?

2016 19 4,01E+02 0.574
2017 19 4.43E+02 0.663
2018 19 4,06E+02 0.600
2019 19 4.08E+02 0.580
2020 19 3.95E+02 0.680
2021 19 3.95E+02 0.663

This information is shown in Figure 6, where it is possible to individually observe each of the 19
regions and their position on the map for each year of the study so that we can evaluate their trajectory
in this period. Each point reflects the position of the regions in terms of their preferences for the SDGs
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in each year, with the vectors corresponding to each SDG. Thus, in Figure 6, we can observe that many
regions show dynamic trajectories, changing their preferences during the years of study.

Thus, Ceuta and Melilla, the lagging regions, show a negative evolution, moving their position to
the left side of the map. Other regions, such as Castilla-La-Mancha, Catalufia, Galicia and Madrid, also
lag in their position on the map, showing a low level of commitment to the SDGs located in that part
of the map. The remaining regions show a stable or positive evolution in their commitment to the 2030
Agenda. Cantabria and Pais Vasco are the leading regions in the study throughout all the period, and
their preferences change slightly, as shown by their vertical trajectories. Aragon shows a positive
evolution over the years, which indicates that it is on the right way. La Rioja and Navarra, with a high
disclosure level regarding to SDG7, SDG 6, SDG 2 and SDG 13-15, show strong changes in their
priorities over the period, mainly in 2019 and 2020. A similar situation, although with a lower
commitment, can be observed for Islas Baleares and Extremadura. Finally, we highlight a slight
increase in the level of SDG disclosure for Castilla y Ledn and Comunidad Valenciana.

4.4, Analysis by municipalities

Since our original data referred to the 102 largest Spanish municipalities, the X-STATIS analysis
was performed on this data, which, in this case, is the 3-way matrix 102x11x6: 102 municipalities, 11
SDGs and 6 years (2016-2021). For reasons of visualization, for this analysis, we will only represent
the commitment subspace, with the information synthesized from the study years in a single image
(Figure 7). This representation reflects a total inertia of 53%, which makes it possible to identify which
municipalities are the most advanced in the implementation of the 2030 Agenda and, on the contrary,
which are the municipalities that are lagging the furthest behind, as well as which SDGs are more/less
prioritized.

First, as can be seen in Figure 7, the structure of the variables is practically the same as that found
in the previous analyses, which verifies the correlations mentioned above: on the one hand, SDG3,
SDG4, SDG5, SDG8 and SDG11 are related (upper half-plane), and, on the other hand, SDG2, SDG6,
SDG7, SDG13-15 and SDG17 are related (lower half-plane); however, in the previous analyses,
SDG17 was not very discriminating and was located at the origin of the coordinates.

In relation to the 102 municipalities, it is worth noting that the city of Madrid presents one of the
strongest commitments to the 2030 Agenda (with a disclosure level of 61% in 2021). This marks an
important difference with respect to the analysis carried out previously by regions, in which the region
of Madrid (with 16 municipalities in the sample) occupied one of the last positions. In general, we
observe that a large majority of the municipalities are located in the middle of the figure, which
translates into an unremarkable commitment to the 2030 Agenda.
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Figure 6. Commitment subspace and intra-structure analysis by region.

The relevant information in this figure corresponds to the municipalities that distance themselves
from the rest, which indicates a strong commitment to the 2030 Agenda, varying their priorities
according to their proximity to one or another SDG. The most committed municipalities to the 2030
Agenda are located on the right half-plane. This is the case of A Corufia, Valencia, Barcelona,
Donostia, Madrid, Santander, Valladolid, Vitoria-Gasteiz and Bilbao, all of which are large cities.
These municipalities emphasize SDG3, SDG4, SDG5, SDG8 and SDG11. In second place, and only
concerned with these SDGs, we find Getxo, Barakaldo and Las Palmas de Gran Canaria, smaller cities.
If we move upward, we find Telde, Lugo, Avilés or Pontevedra, with deficient commitments, as they
are only concerned with two or three SDGs, i.e., SDG4 and SDG8.
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Figure 7. Commitment subspace by municipality.
5. Discussion

From the analysis carried out on the commitment of Spanish regions to the 2030 Agenda, as
measured by the disclosure of information on municipal websites on various initiatives developed to
achieve the SDGs between 2016 and 2021, it is possible to state that the disclosure rate is quite low,
with an average of 37.2%. This rate is much lower than that obtained by Alcaraz-Quiles et al. (2014,
2017) [22,50], who found a disclosure rate of 61.23% in Spanish regions in relation to the information
items proposed in the guidelines issued by the Global Reporting Initiative. However, it should be noted
that these authors analyzed the disclosure regarding a list of items related to general information,
financial information, social information and environmental information, while we only analyzed the
disclosure of information related to initiatives directly linked to the achievement of the SDGs. Our
result is also slightly lower than the disclosure rate obtained by Navarro et al. [30], who analyzed the
disclosure of information on corporate social responsibility on the websites of 55 large Spanish local
governments, finding a disclosure rate of 40.42%. More recently, Navarro-Galera et al. [51], in an
international comparative analysis including large municipalities from nine European countries, found
that the disclosure of sustainability information by the 19 large Spanish municipalities included in their
sample was 48%, which is lower than that of municipalities from Anglo-Saxon and Nordic countries.

Nevertheless, it is worth noting that disclosure on the SDGs has increased throughout the study
period, from 34.4% in 2016 to 43.1% in 2021. This positive evolution seems to indicate a growing
involvement of municipalities in the 2030 Agenda and a greater transparency of information in this

AIMS Environmental Science Volume 10, Issue 3, 356-381.



375

regard. In addition, we can observe a turning point in 2019, which allows us to distinguish two different
stages within the study period: 2016—-2019 and 2020-2021. This difference can be explained by the
paradigm shift brought about by the COVID-19 epidemic in the way governments, especially local
governments, deliver public services to citizens and prioritize actions within government
agendas [52,53], as well as in the disclosure of information through their digital channels [54,55].

Both the SDG disclosure level and its evolution over the study period vary significantly between
municipalities and regions, as well as by SDG. SDG8 and SDG11 stand out as the municipalities’ top
priorities, increasing the disclosure of information related to them; SDG3 and SDG4 and SDG13-15
also show a high degree of commitment, while, for SDG5, SDG6 and SDG17, there is a low level of
disclosure, which also decreased during the period. In this respect, our results differ from those
obtained by the Fondazione Eni Enrico Mattei (2020) [56], which, in the case of Italy, documents the
best results at the local level for SDG1, SDG6 and SDGL17. It seems that Spanish municipalities focus
mainly on the SDGs related to the Planet and People pillars of the 2030 Agenda, while, on the contrary,
the Partnership pillar (SDG 17) has received less attention, despite the importance of partnerships in
solving the problems related to the lack of financial and human resources for the implementation of
the SDGs at the local level [57]. On the other hand, from the perspective of the three dimensions of
sustainability (i.e., social, environmental and governance), Spanish municipalities seem to give more
importance to the social dimension of sustainability, followed by the environmental dimension, while
governance comes in last place. This result may be explained by the fact that governance is “a highly
contextual concept, in which processes and practices vary significantly depending on the environment
in which they are applied,” which, in this case, involves the size and political and financial constraints
of the municipalities [58].

In regard to the regions, Cantabria and Pais Vasco stand out as the Spanish regions most
committed to the SDGs, followed by Aragon, La Rioja and Navarra. Conversely, Galicia, Islas
Canarias and Madrid show the lowest commitment levels, along with the autonomous cities of Ceuta
and Melilla, the lagging regions, which also show a negative evolution. Our ranking of regions
according to their commitment to the SDGs differs significantly from that obtained by Alcaraz-Quiles
et al. [50] regarding the transparency of sustainability information. Following D’ Adamo et al. [16], we
have grouped the regions into three clusters according to their level of SDG disclosure. We started
from the average mean value (37.2%) and considered that the regions with mean values around this
value (£ 11 %, the average standard deviation) form the cluster of SDG medium values, whereas those
regions with mean values higher and lower form the cluster of SDG high values and the cluster of SDG
low values, respectively. Thus, the cluster of high SDG values is made up of five regions: Cantabria
(53.4%), Pais Vasco (48.8%), Comunidad Valenciana (44.4%), Navarra (42.6%) and Aragon (41.8%);
and, the cluster of SDG low values is made up of three regions: Melilla (17.9%), Ceuta (24.5%) and
Madrid (28.5%). The remaining regions are included in the cluster of medium SDG values. To a certain
extent, our results suggest a relationship between the geographical localization of regions and their
level of commitment to the SDGs. As can be seen in Figure 1, the Spanish regions most committed to
the SDGs are located in the northeastern quadrant of the Iberian Peninsula, in the so-called Ebro
Valley, while the lagging regions (Ceuta and Melilla) are located in North Africa. In this sense, our
findings seem to confirm the influence of the geographical localization of regions and municipalities
on their SDG performance documented in the case of Italy by D’Adamo and Gastaldi [17] and
D’Adamo et al. [16].
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With regard to municipalities, the city of Madrid shows one of the strongest commitments to the
2030 Agenda. In addition to the city of Madrid, the most committed municipalities to the 2030 Agenda
are A Corufia, Valencia, Barcelona, Donostia, Santander, Valladolid, Vitoria-Gasteiz and Bilbao, all
of which are large cities, whereas the last positions correspond to Telde, Lugo, Avilés or Pontevedra,
i.e., smaller cities that are only concerned with two or three SDGs. In this sense, the size of the
municipality seems to positively affect the degree of commitment of local governments to the 2030
Agenda and the disclosure of information on initiatives related to the SDGs. This positive effect would
be consistent with the findings obtained by Guillamén et al. [31] and Garcia-Sanchez et al. [24], who
found a significant positive relationship between the size of a municipality (measured by its
population) and the level of disclosure of sustainability information. However, this contrasts with the
findings of Navarro et al. and Alcaraz-Quiles et al. [30,50], who did not find a significant association.
Similarly, Akande et al. [15] found no statistical relationship between the position of municipalities in
the ranking of smart and sustainable European cities and their population.

In addition to the size of the municipalities, the influence of several sociodemographic factors can
also explain both the priorities of the regions and municipalities in relation to the SDGs and their level
of commitment to the 2030 Agenda. First is the percentage of the dependent population. From the
standpoint of the overarching goal of ‘leave no one behind’ that characterizes the 2030 Agenda, the
needs of the dependent population pose a number of challenges for municipalities, which, from the
perspective of stakeholder theory, could explain a greater commitment to the SDGs and more
transparency on sustainability [30,36]. This would explain why Cantabria and Pais Vasco, with an
average level of dependent population of 60%, and Aragon, Navarra and La Rioja, with 57-58%, show
a greater preference for those SDGs that are more related to people (SDG3, SDG4 and SDG5).

Second, population density affects the strength of stakeholder pressure [26], as the demand for
public services and resources tends to be higher in more densely populated regions and
municipalities [59]. In this respect, Alcaraz-Quiles et al. [36,50] found that those Spanish regions with
a higher population density had higher levels of sustainability information disclosure. However,
although, in our case, some of the regions most committed to the SDGs are just those with the highest
population densities (e.g., Cantabria, Pais Vasco and Navarra), Melilla, the region with the second
highest population density, shows the lowest level of commitment to the 2030 Agenda. The same
applies to other factors, such as foreign population and unemployment rate, which, according to
previous studies, have been shown to affect municipalities’ commitment to sustainability and
information transparency. Regarding population density, our results are in line with those obtained by
D’Adamo et al. [16], who also found no relationship between the Italian cities’ population densities
and their performance in relation to the SDGs.

6. Concluding remarks

Given the important role that local governments play in global development and the achievement
of the 2030 Agenda [9], in this study, we have analyzed the current state of commitment to the 2030
Agenda at the regional and local levels, as measured by the information on SDG-related initiatives
disclosed by local governments through their websites. On this basis, we have analyzed the dynamic
evolution by SDG, year and region, in order to identify the main priorities of their government agendas
and the challenges to achieve the commitments of this global agenda by 2030.
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The results show a low commitment of the Spanish municipalities to the SDGs (37.2% on
average), although it increases significantly over the period, with differences in the priorities of the
municipalities in terms of their emphasis on the different SDGs and their evolution over time. SDG8
and SDG11 stand out as the main priorities of the municipalities, while initiatives related to SDG5,
SDG6 and SDG 17 are the least prioritized. The COVID-19 pandemic has marked a turning point in
this regard, with greater importance being given to the SDGs that are more related to people and
prosperity.

Our findings help citizens and public authorities to understand the degree of sustainability of
regions and municipalities, assess their performance in relation to different dimensions of
sustainability and identify the main challenges for future improvements. Specifically, by highlighting
differences in the degree of commitment of Spanish municipalities and regions to the 2030 Agenda,
our findings can guide policymakers in the design of policies aimed at improving SDG performance
in those municipalities and regions with the lowest commitment levels, as well as show which SDGs
should be emphasized by public policies. In particular, Spanish municipalities should improve their
performance in relation to actions related to gender equality, clean water and sanitation, and
partnerships, and the national government should favor investment in lagging regions and
municipalities in order to improve their level of commitment to the SDGs and reduce inequalities.
From an academic perspective, our findings provide support for the usefulness of stakeholder theory
and institutional theory as a theoretical basis for explaining the commitment of municipalities and
regions to the 2030 Agenda. The existence of differences in the degree of commitment of
municipalities and regions to the 2030 Agenda, which, in our opinion, can be explained by differences
in both sociodemographic and cultural characteristics, opens a way for the analysis of possible
trajectories in the implementation of the SDGs at regional and local levels and the study of their
determinants.

This research is not without limitations, mainly related to the sample. The sample is focused on a
single country (Spain) and includes only the largest municipalities. Future studies could extend the
scope of the analysis to other countries and include a larger number of municipalities. Future studies
could also use econometric models to analyze the influence of the sociodemographic factors mentioned
in this paper on the degree of commitment of municipalities to the SDGs. Additionally, this study
could be replicated using other quantitative methods, such as multi-criteria decision analysis (MCDA).
This method, which is widely used in healthcare decision-making and the evaluation of policy options,
could be used to rank municipalities and regions according to their performance in terms of the SDGs
and compare the results with those of this study. In this respect, MCDA has been used to compare
performance in relation to the SDGs in the case of Italian cities [16,17], as well as across European
countries [18].
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