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Abstract 

The sustainable urban development agenda calls for city governments worldwide to integrate sustainability goals into 

their budgetary processes. This article presents the findings of an analysis of the integration of urban environmental 

sustainability into the budgetary strategy of fourteen Italian metropolitan municipalities. Its purpose is to find out the 

extent to which they are committed to the promotion of environmentally sustainable cities. A documentary research 

of both strategic planning documents and municipal budgets was conducted. Correlation and linear regression 

techniques were used for a quantitative data analysis which indicated a strong positive linear relationship between 

the amount of resources invested in environmental sustainability and the total availability of budgetary resources. 

Furthermore, the study found that all Italian metropolitan municipalities are integrating urban environmental 

sustainability objectives and supporting resources into their budgetary strategy but to a different extent and with a 

focus on waste. Further efforts are needed for an effective full integration, which is an enduring challenge for local 

government managers. 

Keywords: sustainable urban development, urban environmental sustainability, strategic planning, budgetary 

resources, sustainable cities, metropolitan municipalities, Italian local governments 

1. Introduction 

1.1 Rationale and Purpose 

Cities worldwide are becoming engaged in a more sustainable and inclusive growth. The United Nations 2030 

Agenda recognizes the crucial role of cities in promoting sustainable development and has devoted a specific 

Sustainable Development Goal (SDG 11) to sustainable cities and communities (UN, 2015). Achieving sustainable 

urban development is becoming increasingly topical in an attempt to ensure more livable places for citizens, even 

more so in the context of megalopolises (Finco & Nijkamp, 2001; Hutton, 2011; Loorbach & Shiroyama, 2016). City 

governments are those primarily responsible for societal and ecological progress, since they serve as principle 

providers of services, housing, work, health, transport, infrastructure, economic activities, wealth, culture and much 

more. The transition to urban sustainability involves, therefore, a multiplicity of persistent challenges and 

sustainability issues, such as economic prosperity; safe and affordable housing; access to public services and spaces; 

eco-sustainable transport for all; social inclusion; and wellbeing. In addition, city governments must consider the 

safeguarding of natural resources, municipal waste collection, air emissions, urban pollution, soil use and other 

environmental concerns (Keivani, 2010; Loorbach & Shiroyama, 2016). In other words, a city‟s commitment to 

sustainability means continuing to thrive and grow in an inclusive and safe way to ensure equal opportunities for all, 

without, however, damaging the territory and natural ecosystem but improving resource use and consumption (UN, 

2015). However, as “The Sustainable Development Goals Report 2019” revealed, important performance gaps exist, 

indicating that substantial efforts are needed in order to achieve sustainable urbanization by 2030 (UN, 2019). 

Furthermore, the “2019 SDG Index and Dashboards Report for European Cities” (SDSN & Telos, 2019) shows that 

major sustainable development challenges affect all 45 European capitals and large cities covered in the report, with 

the main gaps concerning environmental targets such as CO2 emission reduction. In particular, these challenges 

involve Southern European cities in Italy, Spain, Portugal, Greece, Malta and Cyprus, where cities ranked the worst 

when compared to the top performing Nordic cities (SDSN & Telos, 2019). 

These results call for policymakers to recognize urban sustainability gaps and implement consequent proactive local 

initiatives for policy improvement, especially in metropolises, in order to ensure more favorable living conditions for 
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the large populations of these cities. Local governments are therefore called upon to integrate policy priorities for 

sustainable development into planning discourses, by establishing their own urban sustainability objectives in 

municipal budgetary strategy (Wheeler, 2004; Hutton, 2011). 

The above scenario offers the motivation behind this study, which focuses on the environmental dimension of the 

sustainable urban development of metropolises. Accordingly, this article presents the findings of an analysis of the 

integration of urban environmental sustainability into the municipal budgetary strategy of fourteen large Italian cities 

that are viewed as metropolises. The main purpose of this analysis is to find out the extent to which these larger 

municipalities in Italy are committed to the promotion of environmentally sustainable cities in their planning 

practices. To accomplish this, a qualitative and quantitative data analysis of both the strategic planning documents 

and the municipal budgets was performed. Two research questions were addressed: 

Research Question 1: What strategic objectives and related budgetary resources are being considered by Italian 

metropolitan municipalities in their planning for the eco-sustainable development of their urban contexts? 

Research Question 2: What relationship exists between the budgetary resource availability of Italian metropolises 

and the spending allocations for the eco-sustainable development of their urban contexts? 

This study provides answers to these questions. It seeks to offer both a theoretical and a practical contribution to 

sustainable urbanization discourses. Theoretically, this article highlights how a proper integration of policies 

concerning the sustainable urban development of the territory and the environment into municipal budgetary 

planning is essential for promoting more engagement with sustainability within metropolises. It also suggests ideas 

for future research avenues. Practically, this research may assist local government policymakers and managers to 

better define urban environmental sustainability policies and gaps, as well as discern priority goals and resources to 

be integrated into a municipality‟s budgetary planning. 

The paper continues as follows. The ensuing subsection details the municipal budgetary planning documents 

analyzed by describing their configuration of missions and programs, which formally encourages the integration of 

urban environmental sustainability objectives into the budgetary strategy of Italian municipalities and the related 

information disclosures. Subsequently, an overview of the previous literature is provided. Section 2 defines the 

population under investigation and describes the methodology used to collect and analyze the data in order to address 

the research questions. The research findings are shown in Section 3 and then discussed in Section 4. Finally, the 

article concludes by highlighting the study implications and limitations with some practical recommendations for 

improving environmental sustainability planning in municipalities.  

1.2 Budgetary Planning in Municipalities in Italy 

The fundamental strategic planning tool used by Italian local governments is the “Documento Unico di 

Programmazione” (DUP), which discloses information about the territory, local policies and related resource 

allocations (Gori et al., 2018). This document was mandatorily introduced into Italian local governments in 2016, 

with decree no. 118/2011 on public accounting harmonization (and subsequent modifications and additions). It must 

be prepared by the municipal council in compliance with the provisions of the accounting principle applied to 

budgetary planning (referred to in attachment n. 4/1 of decree no. 118/2011). According to this applied accounting 

principle, the DUP is the instrument for strategic and operational guidance for local governments and it is the 

necessary prerequisite for all other planning documents such as the budget and the performance plan. Indeed, it sets 

out the strategic and operational objectives and action in the various policy areas (economic, social, environmental, 

etc.) in which the municipality plans to intervene during the reference period of three years. Therefore, spending and 

revenue allocations within the municipal budget derive from the DUPs, which inform the whole municipal budgetary 

cycle. More precisely, the DUP consists of two sections: the strategic section and the operational section. The first 

section defines the municipal strategic objectives – deriving from the political mandate guidelines and to be 

developed during the three-years – that the municipality assigns to the various missions of the budget. The second 

section identifies the operational objectives, or programs, for each mission of the budget that the municipality will 

need to fulfill in order to achieve the strategic objectives. Therefore, the municipal budget, which is a cash-based 

financial forecast document that authorizes expenditure and related funding resources, establishes a classification of 

expenses divided into missions (which represent the strategic objectives pursued) and programs (which show what 

the strategic objectives mean in operational terms). Consequently, each mission is divided into one or more programs. 

This division of the budget aims to ensure transparency for the process of public resource allocation and to increase 

awareness of spending goals (Mauro, 2019). Likewise, this budget structure is designed to ensure that financial 

resources are allocated to the different sectoral public policies such as those relating to social policies, work, safety, 

education, transport, economic development and policies for the environment. Indeed, the name of the programs 
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reflects the main areas of intervention of the mission to which it refers, ensuring a representation of the budget that 

discloses what will be achieved by each municipality using public resources. The budget sets out the resources 

allocated for each mission for both the first year and the subsequent two years of the three-year reference period. 

The budget structure of Italian municipal governments includes one particular mission devoted to the environment 

and named “Sustainable development and protection of the territory and the environment” (henceforth: Mission 9). 

This budgetary mission includes the following operational programs: 

• Soil protection: which essentially concerns rational land use and the prevention and tackling of hydrogeological 

instability within the territory in order to avoid earthquakes, landslides, floods or other natural disasters; 

• Environmental protection, enhancement and recovery: which generally refers to the safeguarding and 

conservation of the natural environment and its resources;  

• Waste: which primarily involves the removal and management of the urban waste; 

• Integrated water service: which concerns the rational, sustainable management of the supply of water as a 

primary citizen resource;  

• Protected areas, natural parks, naturalistic protection and forestation: which mostly refers to the protection 

and safety of parks and green public areas of the city that can promote a better and inclusive livability; 

• Protection and enhancement of water resources: which concerns the safeguarding of water resources that are 

part of the city‟s heritage; 

• Air quality and pollution reduction: which essentially regards the reduction of pollutant gas emissions into the 

atmosphere that threaten air quality and encourage climate change and global warming. 

These operational programs reflect the major areas of intervention through which each municipal government 

realizes, in concrete terms, its budgetary mission concerning the sustainable development and protection of the 

territory and the environment. Furthermore, these programs address both directly and indirectly, some specific 

targets of the global SDGs of the United Nations 2030 Agenda (UN, 2015). In particular, budgetary Mission 9, 

through its operational programs, touches upon some of the targets of SDG 11, such as those concerning the 

safeguarding of the world‟s natural heritage; the reduction in the number of deaths and people affected by disasters; 

the universal access to safe, inclusive, accessible, green public spaces; an attention to air quality; and waste 

management. Mission 9 also deals with universal and equitable access to safe and affordable drinking water, and 

more in general with the improvement of water resource management, which are targets set out in SDG 6, as well as 

with the reduction in the number of deaths and illnesses from air, water and soil pollution set out in SDG 3, and the 

improvement in energy efficiency included in SDG 7. In addition, Mission 9 involves SDG 13, which concerns 

combatting climate change and SDG 15 pertaining to the protection of terrestrial ecosystems, forests, and 

biodiversity and the prevention of land degradation (UN, 2015). 

Consequently, an analysis of budgetary Mission 9 can provide an overview of how Italian metropolitan 

municipalities approach environmentally sustainable development issues. The Italian context may be therefore an 

interesting milieu to analyze the integration of urban environmental sustainability into the budgetary planning of 

metropolitan municipalities. In particular, a combined analysis of the municipal planning documents relating to the 

DUPs and budgets allows this study to understand what strategic goals and resources are being considered by Italian 

metropolises in their planning for the eco-sustainable development of their urban contexts (1st RQ) and what 

relationship exists with budgetary resource availability (2nd RQ). 

1.3 An Overview of the Related Literature 

Over the last two decades, metropolitan areas around the world have undertaken innovation initiatives promoting 

economic, environmental, and social development in response to the challenges of urban sustainability (Joss, 2011; 

Bibri & Krogstie, 2017). These initiatives have resulted in a multiplicity of new conceptual labels for cities, such as 

“sustainable cities”, “eco-cities”, and “green cities”, which are among the most common labels, and with “low 

carbon cities” and “smart cities” being those used most recently (De Jong et al., 2015; Pevcin, 2019). Given the 

vulnerability, uncertainty and complexity of future urban development, most city innovations include, or relate to, 

the three main pillars of the sustainability concept (i.e. economic, environmental and social) (Williams K., 2010; 

Elmqvist et al., 2019). Sustainability, therefore, is increasingly a topical issue both in urban policymaking and 

academic discourse, where it has “become an all-inclusive paradigm” (Campbell, 2016, p. 388). Indeed, within the 

urban context, sustainability issues reflect the concept of sustainable urban development, which is seen as the 

improvement of the quality of life within cities and includes multiple dimensions, such as ecological, cultural, 
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political, institutional, social and economic (Yigitcanlar & Dizdaroglu, 2014). 

The concept of sustainable urban development is highly topical but not new; it has been used for a long time in 

relation to the perpetual need worldwide for cities to adopt environmentally sustainable behavior in their rapid and 

dynamic urbanization (Finco & Nijkamp, 2001; Yigitcanlar & Teriman, 2015). Cities, particularly the larger ones, 

are considered to be a main source of the environmental crisis and a major cause for concern. Due to the 

concentration of people and activities, cities are the largest contributors to greenhouse gas emissions, major 

consumers of energy and environmental resources, and the highest producers of waste (Bulkeley & Betsill, 2005; 

Keivani, 2010; Bibri & Krogstie, 2017). Indeed, the theoretical debate agrees in envisioning sustainable urban 

development (and hence, sustainability) as the main means by which to protect territories and the environment from 

the negative ecological externalities of urban industrialization and economic growth, the rapid expansion of urban 

population density, and the (unsustainable) consumption and depletion of scarce natural resources (Burton et al., 

2004; Yigitcanlar & Teriman, 2015). More precisely, there is an overall consensus in the current urban sustainability 

debate that cities have a leading responsibility to developing remedies and solutions to global environmental 

problems in order to build a sustainable future for the planet (Angelo & Wachsmuth, 2019). A strong relationship 

between environmental sustainability and the development of urban competitiveness has been emphasized (Hu, 

2015). 

Therefore, the central role that local governments can play in adopting sustainability initiatives appears to be widely 

recognized within the literature (Saha, 2009; Nogueiro & Ramos, 2014). This view has also been endorsed by the 

studies addressing local government sustainability reporting. For instance, the recent study by Niemann and Hoppe 

(2018) shows how – while sustainability reporting practices in the public sector are still in their infancy under the 

influential international framework of the Global Reporting Initiative – city government engagement in reporting 

sustainability performance is rising. Likewise, the study by Williams and colleagues found that a reasonable amount 

of Australian local governments had implemented sustainability reporting (Williams B. et al., 2011), although the 

subsequent study by Hossain (2018) in the same context revealed that the practice was still not widespread. Hence, 

as Nogueiro and Ramos (2014, p. 21) have noted, local governments appear to be aware of the need for an 

organizational change regarding sustainability. They are also mindful of the need to integrate environmental and 

sustainability initiatives and tools into their activities in order to improve their own performance and inform 

stakeholders. 

Notwithstanding the fact that local sustainability initiatives are on the rise, the literature highlights the fact that 

sustainable urban development has not been achieved and persists as a challenge for local government managers on a 

global scale (e.g., Yigitcanlar & Teriman, 2015; Hermelin & Andersson, 2018; Zeemering, 2018). In this regard, 

Zeemering (2018) emphasizes how a management focus on the integration of sustainability into strategic planning 

processes is required in order to advance sustainability in local governments. In fact, many of the studies that have 

addressed sustainability in the urban context have discussed the great potential for planning to support the transition 

toward achieving the sustainable urban development agendas of cities, which include urban environmental 

sustainability (e.g., Wheeler, 2004; Saha & Paterson, 2008; Mazzara et al., 2010; Davidson & Arman, 2014; 

Yigitcanlar & Dizdaroglu, 2014; Loorbach et al., 2016). 

Proper organizational planning has become essential for the successful implementation of sustainable development 

within organizations (Filho et al., 2019). As Mazzara, Sangiorgi and Siboni argued (2010), strategic planning plays a 

key role in public sector organizations by supporting policymakers in their decision processes: by defining valuable 

public policies aligned to the mission; by addressing territorial issues and community needs; and by explaining how 

and with the allocation of what resources sustainability initiatives can be implemented. Therefore, the integration of 

sustainable development policies into planning, decision-making and financial resource allocation processes provides 

evidence of the organizational commitment to achieving sustainable development performance and positive 

externalities (Bebbington, 2007). 

Furthermore, as recently highlighted by Hossain (2018), the integration of sustainable development in strategic 

planning is a key propelling force to foster government sustainability reporting practice. Moreover, sustainability 

reporting practice can benefit the organizational change toward sustainability and encourage sustainability policies 

(Niemann et al., 2016). This is very important as stakeholder demand for transparent sustainability disclosures has 

increased (Galera et al., 2014; Hossain, 2018). 

However, as a recent study that investigated the Portuguese context demonstrates, the adoption level of sustainability 

policies in public sector organizations is still low (Figueira et al., 2018). Likewise, the study by Nogueiro and Ramos 

(2014), that evaluated environmental engagement in Portuguese municipalities, found a low level of integration of 
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environmental policies in planning. In addition, Hermelin and Andersson (2018) studied the integration of 

sustainable development policies for green growth in municipal policy in Swedish cities and found it to be weak. 

Several concerns about the incorporation of sustainability goals in local government planning practices also emerged 

from the study by Saha and Paterson (2008) that investigated the empirical context of all medium to large cities (with 

a population over 75,000) in the United States. This study revealed that few cities integrated sustainability into their 

long-term strategic plan with a strong government commitment; water-quality protection and curbside recycling were 

the most frequently adopted sustainability initiatives within large US municipalities in relation to environmental 

protection. A lack of adequate funding was indicated as a principal impediment to more effective environmental 

protection implementation. In effect, as Sandu and Bănică (2015) reported in their study, the allocation of 

environmental expenditure is a central factor for achieving sustainable development, as investments sustain 

environmental protection and show the saliency given by city governments. As noted by Wilkinson and colleagues, 

budgets, which are essential for realizing all government functions, are crucial for the integration of environmental 

policy: budgeting has a potential role in this “because public spending, and the process of rising the revenue to 

support it, can have a wide range of environmental impacts, both beneficial and damaging” (Wilkinson et al., 2008, p. 

70). 

Regarding local governments in Italy, which provide the empirical context for the present study, research by 

Mazzara and colleagues (2010) showed how sustainable development policies began to be integrated into the 

strategic plans of a group of provinces and municipalities. In addition, the recent study by Vagnoni and Moradi 

(2018), which evaluated the transition efforts of Italian municipalities toward low carbon urban mobility, highlights 

how municipal strategies and plans have a direct effect on goal achievement and that strategies are influenced by the 

availability of financial resources. To the best of the author‟s knowledge, no study has so far systematically analyzed 

the plans and budgets of Italian metropolitan municipalities to examine their engagement with urban environmental 

sustainability integration within their budgetary strategy. 

The urban sustainability literature this section has sought to provide a brief glimpse of includes a strong 

interdisciplinary scientific debate about the environmentally sustainable development of cities. This research seeks to 

add new insight to this debate, not merely by emphasizing the need of metropolises to strategize environmental 

sustainability – through the integration of priorities, objectives and supportive investments into their municipal 

budgetary strategy – but also by ascertaining the existence of a relationship between these investments and the 

municipal‟s financial resource availability. 

2. Data Collection and Analysis Methodology 

2.1 Population Selection 

In order to answer the two research questions outlined in the Introduction, the entire target population of Italian 

metropolitan municipalities was investigated. This population consists of 14 larger Italian cities that were selected 

based on both the number of inhabitants (according to the Italian National Statistics Institute data updated on 

1.1.2019) and law no. 56/2014 on metropolitan cities. This law established ten “metropolitan cities”, and four more 

were added at a later date. In 2015 these metropolitan cities replaced the pre-existing provinces of the same name as 

second level local governments. Therefore, the cities investigated by this study into the municipal level of 

government are the chief-towns of these 14 ex-provinces now labelled “metropolitan cities”. The following large 

cities, here listed in descending order of inhabitant number, were identified as metropolises in Italy: Rome; Milan; 

Naples; Turin; Palermo; Genoa; Bologna; Florence; Bari; Catania; Venice; Messina; Reggio Calabria; and Cagliari. 

It is to be emphasized, however, that in Italy there are few cities that can be correctly termed metropolises. Indeed, 

there are a total of 45 large municipalities with a population of over 100,000 inhabitants but only Rome (2,872,800 

inh.), Milan (1,366,180 inh.), Naples (966,144 inh.) and Turin (882,523 inh.) have populations that exceed or are 

close to one million. However, the decision was made to select the aforementioned 14 cities because each is located 

within a wider metropolitan area which includes the city and its hinterland; thus, each selected city is the core and 

largest municipality of a particular metropolitan area. 

2.2 Data Collection Methodology 

Once the population to be analyzed was defined, empirical data were gathered from both the municipal DUPs and 

budgets for the three-year period 2019-21, which constitute the source materials for this study. Both DUPs and 

budgets were retrieved from the cities‟ official websites where they are publicly available under the “transparency 

administration” section. However, for one city (Catania) the DUP and budget for 2019-21 were not available on its 

website and consequently, the most recent documents were analyzed, which related to the period 2018-20. 
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An accurate review of these official documents was needed to collect qualitative and quantitative raw data to be 

processed and interpreted subsequently (Finnegan, 1996; Johnson & Turner, 2003, p. 314; Bowen, 2009). The 

documentary research method was therefore used as a data collection method. This method concerns the study of 

documents containing information about the phenomenon to be investigated; it can be a key approach in social 

research (Mogalakwe, 2006; Chohan, 2019). Notably, this approach appeared to be suitable for an analysis of the 

integration of urban environmental sustainability into the budgetary strategy of Italian metropolitan municipalities. A 

proper database consistent with the purposes of this study was therefore devised. Indeed, data included the following 

information obtained from the DUPs and budget documents: the strategic objectives that each of the 14 cities 

assigned to Mission 9 for the eco-sustainable development of its urban context; the total spending allocations from 

the budget for Mission 9; the total spending allocations for each individual operational program relating to this 

mission (namely: soil protection; environmental protection, enhancement and recovery; waste; integrated water 

service; protected areas, natural parks, naturalistic protection and forestation; protection and enhancement of water 

resources; and air quality and pollution reduction); and the balanced total of all budget revenues and expenditure. 

2.3 Data Analysis Methodology 

Data analysis was then carried out using Microsoft Excel software in order to answer the research questions posed by 

this study. In particular, the above qualitative and quantitative information obtained from the documentary review of 

the DUPs and budgets was arranged consistently to determine what strategic objectives and related budgetary 

resources are being considered by Italian metropolitan municipalities in their planning for the eco-sustainable 

development of their urban contexts (1st RQ).  

Furthermore, in order to determine what relationship exists between the budgetary resource availability and the 

spending allocations (relating to Mission 9) for the eco-sustainable urban development of Italian metropolises (2nd 

RQ), a quantitative analysis of the budget data for the first financial year 2019 was performed using correlation and 

linear regression techniques. These are the most common statistical methods applied for investigating the linear 

association between two continuous variables (Bewick et al., 2003; Zou et al., 2003). In particular, the correlation, 

which is measured through the calculation of an index such as Pearson‟s correlation coefficient (PCC), quantifies and 

interprets the strength of a linear relationship between two variables, whereas linear regression expresses this 

relationship in the form of a straight line equation (Bewick et al., 2003; Zou et al., 2003; Schober et al., 2018). 

Indeed, the PCC (or Pearson product-moment correlation coefficient) is a bi-variate statistical measure of the 

covariance of two variables (how they vary together), which therefore expresses how strongly these variables are 

related to each other. Normally indicated as “r”, the PCC ranges from -1 and +1 and is interpreted as follows 

(Schober et al., 2018): 

• a positive value of r between 0 and +1 indicates that a positive linear relationship (or direct relationship) exists 

between the two variables (i.e., if one variable increases, the other variable also increases); 

• a negative value of r between -1 and 0 indicates that a negative linear relationship (or indirect relationship) 

exists between the two variables (i.e., if one variable increases, the other variable decreases); 

• a value of r = 0 indicates that no linear relationship exists between the two variables (i.e., the two variables are 

not related). 

Consequently, the relationship becomes stronger (that is, the dispersion decreases) as the absolute value of r 

increases and approaches a straight line (in a scatter diagram) as the coefficient approaches the value -1 or +1. In 

contrast, the more the value of r approaches 0 the weaker the relationship, i.e. the dispersion of the points on the 

scatter diagram increases; thus, the relationship cannot be suitably described by a linear equation (Bewick et al., 

2003; Schober et al., 2018, p. 1764). 

The data values were therefore represented graphically in a scatter diagram and the PCC was calculated in order to 

determine the presence of a linear relationship and to measure the strength of such a relationship between the 

“budgetary resource availability” (variable x) and the “spending allocations for eco-sustainable urban development” 

(variable y). In other words, the PCC was used to determine whether the availability of financial resources had any 

bearing on the investments made in environmental sustainability, i.e. how these investments vary with more 

resources. More precisely, the correlation aimed to ascertain whether: 

• as the “budgetary resource availability” increases, the “spending allocations for eco-sustainable urban 

development” also increase – if there is a positive linear relationship between these two variables (r > 0); 

• as the “budgetary resource availability” increases, the “spending allocations for eco-sustainable urban 

development” decrease – if there is a negative linear relationship between these two variables (r < 0); 
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• as the “budgetary resource availability” increases, the “spending allocations for eco-sustainable urban 

development” remain unchanged – if there is no linear relationship between these two variables (r = 0). 

The PCC was computed for the two sets of values collected from the budget data for the year 2019 of the 14 Italian 

metropolitan municipalities (the budgetary resource availability – i.e. the total budget revenue – and the spending 

allocations for Mission 9 respectively), by using the “Correl” Excel function (Zou et al., 2003). Subsequently, the 

coefficient of determination (R2), which is given by the square of the PCC, was also calculated in order to determine 

the proportion of variance in the “spending allocations for eco-sustainable urban development” (dependent variable) 

that is accounted for by the “budgetary resource availability” (independent variable) (Schober et al., 2018). Thus, the 

value of R2, which ranges between 0 and 1, indicates the extent to which the variable “spending allocations for 

eco-sustainable urban development” is predictable. 

Finally, a simple linear regression analysis was conducted in order to find the equation of the straight line that 

establishes the relationship between the budgetary resource availability and the spending allocations for 

eco-sustainable urban development. This (regression) equation is mathematically expressed as 

       

where: y is the dependent variable “spending allocations for eco-sustainable urban development”; x is the 

independent variable “budgetary resource availability”; parameter a is the intercept (on the y axis); and parameter b 

is the slope of the regression line (Zou et al., 2003). Indeed, simple linear regression best fits a line through the data 

points of the scatter diagram (in which each pair of x-y values are represented); such a line allows the values assumed 

by y based on the fixed or known values of x to be predicted or estimated (Kutner et al., 2005). The intercept and 

slope parameters that determine this regression line were calculated using the method of least squares (Zou et al., 

2003). Hence, the slope parameter b of the straight line was first calculated as: 

         

  
 

 

and later the intercept parameter a was obtained as: 

 ̅    ̅ 

In summary, while correlation was used to describe the direction and strength of the relationship being investigated, 

simple linear regression was used to establish a dependency in this relationship, which is expressed in the form of a 

linear equation that enables an evaluation of the relative impact of the predictor variable x “budgetary resource 

availability” on the outcome variable y “spending allocations for eco-sustainable urban development” (Zou et al., 

2003; Schober et al., 2018) 

3. Research Findings 

This section describes the results of the study in response to the two research questions. 

3.1 Results for the 1st RQ 

The strategic objectives and the related financial resources of the 14 Italian metropolitan municipalities assigned to 

budgetary Mission 9 were analyzed in response to the 1st RQ. An overview of the urban environmental sustainability 

goals and resources that characterize the budgetary planning practices of these larger municipalities is provided in 

Table 1, where cities are listed in descending order of the inhabitant number. 

 

Table 1. The strategic objectives and financial resources Italian metropolitan municipalities assign to budgetary 

Mission 9 for “Sustainable development and protection of the territory and the environment” 

Cities Strategic objectives assigned to Mission 9 

Financial resources assigned to Mission 9 

 

A 

Spending 

allocations for 

Mission 9 (€) 

B 

Total budget 

revenues and 

expenditure  

(€) 

A/B  

(%) 

Rome 
Protect the territory by preventing hydrogeological instability; 

rationalize energy consumption; tackle animal abuse and protect 
2019 927,579,840 11,275,715,555 8.23 
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biodiversity; manage green assets; regulate and monitor polluting 

emissions; develop environmental education courses to raise awareness 

about environmental sustainability issues; increase and improve 

separate waste collection and reduce the production of unsorted waste. 

2020 903,678,978 5,556,983,949 16.26 

2021 887,686,045 5,248,510,990 16.91 

Milan 
Enhance the city‟s green areas; improve the quality and sustainability of 

the environment. 

2019 629,865,174 8,050,666,877 7.82 

2020 712,958,090 7,872,685,516 9.06 

2021 477,492,419 6,847,739,657 6.97 

Naples 

Support the various city ecosystems; protect the territory from the risk 

of landslides and hydrogeological instability; implement the sustainable 

energy action plan; strengthen interventions to protect the city‟s fauna; 

implement the plans for a smart city; enhance and take care of urban 

green areas; protect the sea and enhance the city coastline; promote a 

culture of environmental sustainability in order to make an integrated 

waste cycle, energy saving and respect for the environment priorities 

for collective action; efficient management of the integrated water 

cycle; promote the spread of renewable energy sources, especially solar. 

2019 343,940,702 7,641,972,754 4.50 

2020 271,431,490 7,024,529,066 3.86 

2021 263,303,906 6,199,535,921 4.25 

Turin 

Prevent and combat hydrogeological instability; stop the depletion of 

soil and subsoil and protect the environment; improve environmental 

connectivity and enhance urban ecological networks; promote 

environmental sustainability through education; raise awareness of 

citizens about the conscious use of natural resources; promote respect 

for animals; improve the management of the waste cycle and introduce 

the zero waste principle with incentives for good practice; establish 

entirely public and participatory water management; create an 

integrated green city system which can be used by children and adults 

and which helps improve everyone‟s quality of life; improve safety in 

parks and redevelop play areas; reduce air pollution; reduce the waste 

of natural resources and the inefficiencies that generate pollution. 

2019 227,558,934 3,929,270,126 5.79 

2020 218,510,649 3,561,749,543 6.13 

2021 217,078,159 3,657,351,921 5.94 

Palermo 

Consolidate sensitivity to environmental issues and community 

involvement; provide the city with efficient cleaning services, by 

relaunching separate waste collection; create new green spaces for 

children, the young and the elderly; make the city greener by creating 

spaces for socializing and livability. 

2019 175,517,622 2,281,283,329 7.69 

2020 149,841,679 2,222,543,144 6.74 

2021 143,505,342 2,104,981,706 6.82 

Genoa 

Reduce the hydrogeological risk in the territory by carrying out planned 

works and intervening with preventive actions; create a model of 

sustainable development integrated with economic development for a 

healthy and clean city, where the green heritage and parks are seen as a 

common good; realize a clean and orderly city where there is no waste 

but material and energy to be collected and transformed in a safe way 

for citizens and the environment. 

2019 220,383,179 1,487,463,578 14.82 

2020 202,055,844 1,346,441,717 15.01 

2021 186,785,396 1,296,344,242 14.41 

Bologna 
Green and urban environment care; environmental protection and 

recovery for sustainable development of the territory. 

2019 107,408,167 993,800,000 10.81 

2020 97,434,144 953,000,000 10.22 

2021 89,590,714 884,600,000 10.13 

Florence 
Create an environment for a green city; complete the work on the 

“Parco delle Cascine”. 

2019 118,106,492 2,990,292,838 3.95 

2020 105,371,265 2,798,875,603 3.76 

2021 103,533,395 2,647,928,570 3.91 
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Bari 

Protect ecological systems; create three new large urban parks and 

enhance green areas in order to increase green areas per capita by 40; 

monitor and optimize energy flows, avoiding wastages; reduce CO2 

emissions by 40; differentiate waste more and in a better way and 

reduce waste production; educate about the environment; reduce 

hydrogeological risk. 

2019 96,270,572 797,643,258.33 12.07 

2020 121,005,664 765,155,015 15.81 

2021 104,495,421 645,364,462 16.19 

Catania 

Prevent seismic risk; put the suburbs at the center of policymaking; 

protect the city‟s green spaces; enhance and renovate green spaces and 

street furniture; promote separate waste collection; strengthen public 

fountains and the use of alternative and clean energies; strengthen 

integrated projects for the reduction of CO2 emissions. 

2019 168,652,417 1,475,839,824 11.43 

2020 495,442,633 1,713,624,698 28.91 

2021 NA NA - 

Venice 

Improve the livability of the city for all citizens; ensure the highest 

quality of the natural environment and landscape; fight pollution, fight 

against wave motion and reorganization of water traffic; protect 

animals; improve the collection, treatment and disposal of municipal 

waste. 

2019 205,180,548 1,977,799,324 10.37 

2020 130,374,481 1,713,824,722 7.61 

2021 135,958,699 1,703,465,837 7.98 

Messina 
Coordinate of environmental hygiene services and management of 

services relating to animal welfare and city hygiene. 

2019 84,064,637 739,928,264 11.36 

2020 71,508,624 702,375,548 10.18 

2021 53,667,590 633,787,527 8.47 

Reggio 

Calabria 

Protect and enhance public green spaces; systematize administrative 

procedures for the protection of public green spaces; encourage separate 

waste collection; implement safety levels with reference to 

hydrogeological risk. 

2019 112,190,729 714,577,074 15.70 

2020 63,472,140 409,653,542 15.49 

2021 60,100,558 374,780,383 16.04 

Cagliari 

Mitigate the hydrogeological risks to the city; rationalize water 

resources; design and manage one million square meters of greenery; 

raise awareness of green culture; transform the municipal solid waste 

collection service; prevent pollution; draw up noise reduction plans. 

2019 93,432,846 500,212,033 18.68 

2020 71,165,372 404,256,655 17.60 

2021 53,301,779 307,908,602 17.31 

Source. Elaboration from the documentary review of municipal DUPs and budgets 2019-21;  Data obtained from the 

DUP and budget for 2018-20 as the documents for 2019-21 were not available. 

 

Table 1 shows how all the 14 metropolitan municipalities are integrating urban environmental sustainability 

objectives into their budgetary strategy and supporting them with financial resource allocations. Different levels of 

engagement with the promotion of environmentally sustainable cities can be seen. Indeed, the percentage of spending 

allocations for Mission 9 when compared to the total budget expenditure (which coincides with the total of budget 

revenues or budgetary resource availability) is quite variable. This percentage is minimal and remains around 4% in 

two cases (Naples and Florence), while in some cases it reaches or even exceeds 15% over the three years. A positive 

note is that the proportion of spending allocations for Mission 9 shows an increase during the three years in several 

cases, even in the presence of a reduction of overall budget revenues (Table 1). Therefore, the sustainable 

development and protection of the territory and the environment appears to be seen as a priority issue for the 

decision-making process of Italian metropolitan municipalities. 

However, strategic attention is almost exclusively focused on the separate collection of waste and the care of urban 

green areas. This is better evident in Table 2, which shows how the percentage of spending allocations for Mission 9 

is spread across the various programs of the mission. Indeed, these spending allocations tend to converge on the 

“Waste” program, which is where each city allocates most of its resources. Each city also allocates financial 

resources to the “Environmental protection, enhancement and recovery” program, although these resources are 

significantly less than those allocated to the “Waste” program. Concerning the remaining programs, not all cities 

allocate resources to all of them. Notably, some programs do not report expenditure allocations despite the fact that 

specific strategic objectives of Mission 9 explicitly concern them. For instance, Rome and Bari include both the 

prevention of hydrogeological risk and the reduction of polluting emissions among the goals of Mission 9 but they 

do not assign resources to the respective “Soil protection” and “Air quality and pollution reduction” programs. 
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Indeed, in all 14 cities, very scarce resources are allocated to the latter program, where spending is just above 0%. 

Likewise, limited resources are assigned to the “Integrated water service” program with a few exceptions. In addition, 

allocations for the programs “Protection and enhancement of water resources” (which only concerns Milan and 

Bologna) and “Protected areas, natural parks, naturalistic protection and forestation” are also almost nil (Table 2). 

 

Table 2. Percentage spending allocations of Italian metropolitan municipalities for each program of their budgetary 

Mission 9 “Sustainable development and protection of the territory and the environment” 

Cities 

Soil protection 

Environmental 

protection, 

enhancement and 

recovery 

Waste 

Integrated water 

service 

Protected areas, 

natural parks, 

naturalistic 

protection and 

forestation 

Protection and 

enhancement of 

water resources 

Air quality and 

pollution reduction 

(%) (%) (%) (%) (%) (%) (%) 

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021 

Rome - - - 0.96 1.7 1.72 7.04 14.2 15.04 0.23 0.36 0.15 - - - - - - - - - 

Milan 0.79 2.89 0.5 1.92 1.35 1.5 3.67 3.8 4.33 1.03 0.87 0.47 0.04 0.04 0.05 0.04 0.04 0.05 0.33 0.06 0.06 

Naples 0.04 0.04 0 0.57 0.22 0.18 3.23 3.26 3.64 0.36 0.2 0.29 0.29 0.08 0.07 - - - 0.01 0.07 0.06 

Turin 0.12 0.01 0.01 0.75 0.6 0.5 4.81 5.34 5.28 0.03 0.04 0.04 0.03 0.04 0.04 - - - 0.04 0.11 0.08 

Palermo 0.15 0.09 0 0.98 0.4 0.41 5.54 5.69 6.01 1.01 0.56 0.4 0 0 0 - - - - - - 

Genoa 2.56 1.91 1.11 0.81 0.83 0.83 11.26 12.06 12.26 - - - - - - - - - 0.19 0.21 0.21 

Bologna - - - 2.59 1.68 0.93 8.08 8.43 9.08 0.04 0.05 0.05 0.01 0.01 0.01 0 0 0 0.08 0.06 0.06 

Florence 0 0 0 0.89 0.64 0.6 2.9 3.1 3.28 0.01 0.01 0.01 0.01 0.02 0.02 - - - 0.14 0 0 

Bari - - - 2.58 6.43 5.08 9.43 9.33 11.05 0.05 0.05 0.06 - - - - - - - - - 

Catania
*
 0.63 1.85 NA 1.59 0.87 NA 4.95 4.45 NA 4.27 21.74 NA - - NA - - NA 0 0 NA 

Venice 3.2 0.8 0.71 1.57 0.53 0.49 4.93 5.75 5.93 0.62 0.47 0.8 - - - - - - 0.05 0.05 0.05 

Messina
**

 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Reggio C. 2.46 1.03 0.31 3.51 0 0 5.32 8.08 8.83 3.61 6.26 6.81 0.81 0.13 0.08 - - - 0 0 0 

Cagliari 4.68 3.86 0.02 2.86 2.33 3.01 10.44 10.88 13.99 0.66 0.49 0.23 - - - - - - 0.04 0.04 0.05 

Source. Data processing from the documentary review of municipal budgets 2019-21; * Data obtained from the DUP 

and budget for 2018-20 as the documents for 2019-21 were not available; ** The municipal budget document does 

not report the details of the spending allocations for the individual programs of Mission 9. 

 

3.2 Results for the 2nd RQ 

The relationship between the budgetary resource availability (i.e. the total budget revenues) and the spending 

allocations for eco-sustainable development (i.e. the spending allocations for Mission 9) of the 14 Italian 

metropolitan municipalities was studied in order to answer the 2nd RQ. The scatter diagram in Figure 1 reveals a 

high degree of association between these two variables. Indeed, the point cloud data are closely grouped, and a 

straight line can be drawn through them showing how the two variables are linearly related to each other. The 

presence of a strong positive correlation between the budgetary resource availability and the spending allocations for 

eco-sustainable development is also demonstrated by the high positive value of the PCC (r = 0.936) which 

approaches +1 (Zou et al., 2003; Schober et al., 2018). Incidentally, r was also calculated for the years 2020 and 

2021 and showed values of 0.716 and 0.952 respectively. Therefore, the PCC establishes the existence of an 

intelligible, strong positive linear relationship, or direct relationship. This means that investments for urban 

environmental sustainability are highly affected by the availability of financial resources and tend to increase as 

resources increase (Figure 1). 
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Figure 1. Scatter diagram with Pearson‟s correlation coefficient 

Source. Own construction from the budget data values (expressed in thousands of euro) for the first financial year 

2019. 

 

This reasoning is also confirmed by the coefficient of determination (R2), whose value was found to be 0.877. Indeed, 

it indicates that almost 88% of the variability in the “spending allocations for eco-sustainable urban development” 

(dependent variable y) is explained by the “budgetary resource availability” (independent variable x), although 

neither r nor R2 are able to demonstrate a causal relationship between these variables. 

The results of both coefficients (the PCC and the coefficient of determination) clearly indicate that the relationship 

between the budgetary resource availability and the spending allocations for eco-sustainable development within the 

14 Italian metropolises can be suitably described by a linear equation (Figure 2). Simple linear regression was 

therefore an appropriate model for representing the data. Figure 2 shows that the regression line that best fits the 

cloud of data points in the scatter diagram is expressed by the equation                , where the value 

35289 (i.e. parameter a) indicates the intercept of this line, whereas the value 0.0672 (i.e. parameter b) indicates its 

slope. 

 
Figure 2. Graphical representation of the regression line that has equation                 

Source. Own construction from the budget data values (expressed in thousands of euro) for the first financial year 

2019. 

 

The equation of the regression line thus determined may be used to provide predicted values for the (y) investments 

in urban environmental sustainability for any given value of the (x) budgetary resource availability. For instance, if in 

the future, a metropolitan municipality has additional availability in its budget revenues of one million euro (i.e., 

x=1000 expressed in thousands of euro), it is possible to estimate that there will be a potential increase in the 

expenditure allocations for the environment to approximately                             euro. This 
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and other predictions can be useful for metropolitan municipalities carrying out their budgetary planning, that need to 

strategize the environmental dimension of their sustainable urban development. 

4. Discussion 

This study has examined the integration of the environmental dimension of sustainable urban development into the 

budgetary strategy of Italian metropolitan municipalities. A documentary research of DUPs and budgets allowed it to 

establish the extent to which these metropolitan municipalities are committed to the promotion of environmentally 

sustainable cities in their budgetary planning practices. In doing so, two research questions were addressed which 

have been answered in the previous section. 

The results for the 1st RQ showed that, although to a different extent, all the metropolitan municipalities studied are 

engaged with the promotion of eco-sustainability by integrating their own urban environmental sustainability goals 

and resources into their budgetary strategy. Indeed, each municipality set out one or more strategic objectives and 

addressed environmental sustainability matters in its DUP. These strategic objectives referred to various issues, such 

as the improvement of waste management and waste minimization, the enhancement of the city‟s green areas, the 

protection of the territory from hydrogeological risk, the promotion of environmental sustainability and conservation, 

the reduction of air pollution, the protection and consumption of natural resources, energy sustainability and so on 

(see Table 1 for more details). In addition, each municipality allocates budgetary resources that are essential for 

sustaining the implementation of their own urban environmental sustainability objectives, and thus to ensure an 

effective integration of environmental policy (Wilkinson et al., 2008). However, the proportion of environmental 

expenditure out of the total of available budgetary resources is quite variable among the 14 metropolises, ranging 

from a minimum of about 4% in two cases to over 15% in some other cases. This highlights how each metropolis 

attributes a different saliency to environmental issues (Sandu & Bănică, 2015). 

Therefore, while some previous studies that analyzed other national urban contexts found a low level of integration 

of urban environmental sustainability policies in municipal planning practices (Nogueiro & Ramos, 2014; Hermelin 

& Andersson, 2018), this study‟s findings show extensive integration in the Italian case. A possible explanation for 

this result can be linked to the new budget structure that includes the specific Mission 9, which encourages the 

incorporation of environmental sustainability strategic objectives and supporting resources into the Italian local 

government budgetary system. Indeed, this new structure of missions and programs allows cities to systematically 

integrate and disclose sustainable urban development initiatives, thus fostering a greater sustainable development 

focus in local government strategic planning (Mazzara et al., 2010). Therefore, the “sustainable development and 

protection of the territory and the environment”, which is now compatible with strategic planning discourses, appears 

to be an important issue for Italian metropolises. However, although the results point to a promising positive trend, 

they also show that efforts are still needed for an effective full integration of urban environmental sustainability into 

municipal budgetary strategy. As the study findings revealed, some problems persist since environmental 

sustainability budgetary strategy was shown to have a strong waste focus. These findings are consistent with those of 

Saha and Paterson (2008) who found that environmental sustainability in large US municipalities focused on specific 

initiatives, one of which pertained to waste. The study findings for the Italian case also corroborate the current state 

of the literature that looks to sustainable urban development as a persistent challenge for local government managers 

on a global scale (e.g., Yigitcanlar & Teriman, 2015; Hermelin & Andersson, 2018; Zeemering, 2018). The reduction 

of CO2 emissions is a major environmental sustainability challenge for cities worldwide (SDSN & Telos, 2019). As a 

matter of fact, each Italian metropolitan municipality allocates most of their environmental expenditures to the 

budgetary program “Waste” at the expense of the other programs including “Air quality and pollution reduction”, to 

which very scarce resources are allocated. A possible explanation for this may be that waste management and 

minimization represents a critical concern for Italian metropolises, where urban waste production and disposal is one 

of the most important environmental issues as perceived by local communities. Furthermore, as has been highlighted 

in the literature, an obstacle to a more effective urban environmental sustainability implementation is represented by 

a limited availability of financial resources which affects the related strategies (Saha & Paterson, 2008; Vagnoni & 

Moradi, 2018). 

In this regard, the results for the 2nd RQ showed that a strong positive linear relationship exists between the 

budgetary resource availability of Italian metropolises and the spending allocations for the eco-sustainable 

development of their urban contexts; this relationship can be expressed in an equation form as         
       . Indeed, the study findings demonstrated that the metropolitan spending allocations for the sustainable 

development and protection of the territory and the environment (i.e., for budgetary Mission 9) tended to increase as 

the total budget revenues increased and vice versa, since they varied with a direct proportionality expressed by a 
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PCC value of 0.936. Although this strong positive correlation does not imply causation, the value of the coefficient 

of determination (0.877) indicated that approximately 88% of the increases in spending allocations for environmental 

sustainability could be explained by budget revenues. These findings enable it to be affirmed that the availability of 

budgetary resources causes an increase in the amount of resources invested in urban environmental sustainability and 

this increase is correlated to the amount of resources available. It follows that greater environmental sustainability 

investments are clearly influenced by greater financial resource availability. Therefore, dedicated financial incentives 

from central governments, from Europe or from other sources could help metropolitan municipalities and other local 

governments to adopt more environmental initiatives and improve sustainability integration in their budgetary 

strategy. Such resource incentives could prompt local government policymakers and managers to broaden their 

strategic focus, prioritizing and managing any one environmental concern, which is often difficult due to limited 

available resources. 

5. Conclusions 

The present study for the Italian case seeks to highlight the need for city governments around the world to integrate 

goals and resources for environmental sustainability into their budgetary strategy. The study findings discussed in the 

previous section have implications for policymakers, local government managers and practitioners, researchers, and 

all those engaged in drive for a better integration of urban environmental sustainability within governmental 

budgetary strategy. Sustainability in all its dimensions must become part of municipal strategic planning processes in 

order to foster urban sustainability in governance, performance and reporting, thus supporting local government in a 

transition toward the achievement of sustainable urban development (Wheeler, 2004; Davidson & Arman, 2014; 

Loorbach & Shiroyama, 2016; Niemann et al., 2016; Hossain, 2018; Zeemering, 2018). Indeed, this transition 

implies the integration in the budgetary strategy of goals and resources pertaining to a multiplicity of other aspects of 

urban sustainability such as urban safety, sustainable transport, social housing, social inclusion, suburb development, 

cultural heritage protection, etc. However, this study did not analyze objectives and resources relating to other 

budgetary missions and this can be seen as one of its main limitations. For example, transport, which also has a 

considerable impact on the environment, was not examined because it is included in a separate budgetary mission, 

one which this study did not focus on. 

A wider focus in future research on the integration of strategic objectives and resources – concerning all 

sustainability dimensions – into the budgetary strategy of local governments could foster a full understanding of 

urban management in sustainable development. In addition, future studies could address the performance and impact 

assessment of the integration of sustainability goals into the municipal budgetary strategy. They could also analyze 

the related information disclosures to stakeholders in performance reporting; the promotion of urban sustainability 

objectives and action in the municipal budgetary strategy to promote reporting outcomes; and, more generally, the 

adoption of systems and tools that can help to measure and manage performance in relation to urban sustainability. 

It is recommended that metropolitan municipalities integrate objectives and resources enhancing urban 

environmental sustainability into their budgetary strategy, by paying attention to all major environmental concerns. 

This is crucial in order to continue to grow, but at the same time to take care to preserve the environment and its 

resources. In particular, greater efforts to include air quality improvement and gas emission reduction within 

budgetary strategy are required. A broader commitment to strategizing urban environmental sustainability from city 

governments around the world is needed to ensure that cities are nicer and healthier places to live. 
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