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Abstract: In recent years, achieving the Sustainable Development Goals (SDGs) is becoming a major
challenge for local governments. This research focuses on the role of Spanish local governments in the
fulfillment of SDG-6, which aims to ensure the availability and sustainable management of water and
sanitation for all citizens. Specifically, this study analyses the evolution of the efficiency of Spanish
local governments, and its determining factors, in the achievement of the SDG-6. The results indicate
that the taxes associated with water supply and sanitation services, the private management of these
services, population density, local government budget revenues, the income of the inhabitants of the
municipality and the fragmentation of local governments are factors that can improve the evolution
of the efficiency of Spanish local governments in achieving the SDG-6.

Keywords: Sustainable Development Goals (SDG); drinking water supply and sanitation; Malmquist
index; local government; effective cost

1. Introduction

The year 2015 represented an important step for international sustainable development. In an
inclusive, open, and transparent process, the 193 member states of the United Nations (UN) adopted
the 2030 Agenda, containing 17 Sustainable Development Goals (SDGs) and 169 targets connected to
them [1]. The 2030 Agenda represents a global transformative program setting a clear goal: To improve
the world in order to ensure the prosperity of the planet and the people [1].

The 17 SDGs represent an action plan that integrates social, economic, and environmental aspects,
being binding for developed and developing countries. The 2030 Agenda has an impact on all
sections of society and also on the public sector [2]. In this context, government bodies have to
respond to SDGs and actively participate in their promotion and functioning. The public sector,
and in particular, local governments, plays an important role in achieving the particular SDG-6, which
says: “Ensure availability and sustainable management of water and sanitation for all”. In the case
of Spain, the supply of drinking water is one of the most important municipal services provided
by local governments. Article 26.1 of Act 7/1985 (Regulation of Competences of Local Authorities)
classifies it as an essential service of general interest, and its provision is obligatory in all municipalities.
In this regard, it should be noted that the term “clean water” is assimilated with uncontaminated
water, and therefore, “drinking water”. In this sense, this study will use the terms “clean water” and
“drinking water” interchangeably.

The aim of our research is to analyze the evolution of the efficiency in public services referred
to in SDG-6, and its determinants, by Spanish local governments. This study is part of the ongoing
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debate on the efficiency in the management of water resources, which has become even more relevant
with Agenda 2030 and, in particular, in relation to SDG-6. In this regard, measuring the evolution of
the efficiency in the provision of water supply and sanitation services, and identifying how it can be
improved to achieve SDG-6, is a further step towards the prosperity of the planet and people. However,
despite the relevance of the topic, previous studies have investigated the efficiency of local governments
in the provision of drinking water through Data Envelopment Analysis (DEA) and regression models.
These approaches do not allow the measurement of inter-annual efficiency. In light of this, there is
a clear need for more advanced methodologies capable of enabling a better understanding of the
phenomenon. In this regard, our study aims to fill this important gap by using a different approach,
represented by the Malmquist index (inter-annual evolution of efficiency) and a truncated regression
model. In fact, this methodology allows an assessment of the inter-annual evolution of the efficiency of
Spanish local governments in relation to the resources used to achieve SDG-6.

Regarding the analysis of the determinants, this study investigates the impact of the characteristics
of the service and the demographic, economic, and political factors of the municipality represented by
taxes, type of management, population density, level of tourism, citizens’ income, political ideology
and political strength of the government.

The structure of this study is organized as follows. After this introduction, we review the literature
analyzing the relevance of SDGs and the determinants of efficiency in water supply and sanitation.
Section 3 presents the methodology, referring to the sample, variables, and econometric model. Section 4
presents the results and discussion. Finally, in Section 5, we draw the main conclusions and implications
of our findings, the limitations of the study, and the directions for further research.

2. Literature Review

The public sector is considered a manager with regard to environmental and social issues. Its main
objective is implementing public policies and promoting social welfare [3]. The public sector has
a more important role and greater responsibilities than the corporate sector in environmental and
social issues [4]. It is a fact that companies mainly pursue the objective of maximizing shareholder
value, while the public sector attends to those essential services for the life of the citizen and in the
achievement of SDGs [2–5].

This circumstance is considerably increasing the attention towards the improvement of the
efficiency and effectiveness of the public sector’s actions and policies. Increased demand for public
services and the limited local government revenues are forcing the latter to improve efficiency.
The relevance of the issue of public sector efficiency has led to a considerable increase in academic
contributions. In this regard, Narbón-Perpiñá and De Witte [6,7] summarized and classified all the
studies published between 1990 and 2016 on the topic of the efficiency of local governments.

The efficiency of local governments has been analyzed in relation to different public services
(e.g., waste collection, drinking water supply, street lighting, and transport). In addition, other aspects
have been evaluated such as: The extent of SDGs at the local level [8], the problem of water scarcity
in reference to SDGs [9], the analysis of a part of SDG-6 [10], the indicators for evaluating drinking
water, sanitation, and hygiene (WASH) related to SDG-6 [11], and the total service gap in reference
to target two of SDG-6 [12]. Among them, our study focuses on the SDG-6 from the perspective of
Spanish local governments, considering that access to drinking water represents a fundamental need
for the citizens [13]. In this perspective, policymakers are responsible not only for the presence of
water resources that can satisfy all citizens but also for the improvement of well-being concerning the
use of these resources [14]. To this end, the spread of more sophisticated analysis methods, access to
more information, and new legislation have allowed the study of efficiency in the management of
water resources at the local level.

Refs [15–19] provide a detailed literature review on the topic of efficiency in water resource
management. Moreover, some studies are also focused on Spain [20–25]. The inefficiencies associated
with restrictions on the use of water, investments, and current price agreements lead to problems
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connected to the deterioration of water quality and the infrastructures, and the increase in access
costs [16] affecting the citizens’ well-being. On the contrary, a high level of efficiency in the management
of water resources should offer several benefits to citizens, also in terms of a lower cost of access to
these resources [17].

See [15] classified studies on the issue of efficiency in the management of water resources into
three different categories: The contributions that aim to analyze and compare the efficiency of public
and private services, other contributions that, through Stochastic Frontier Analysis (SFA), estimate the
economies of scale, density, and scope, and finally, those contributions that, through Data Envelopment
Analysis (DEA) and regression models, aim to identify the determinants of efficiency. This work
uses a different approach represented by the use of the Malmquist index and a model of truncated
regression. Through this approach, we analyze the impact of different environmental variables on
the inter-annual efficiency level of the Spanish local governments, with the aim of improving the
services and reaching the SDG-6. Specifically, this study analyses the impact of the following variables:
Taxes, type of management, population density, level of tourism, revenues, level of income of citizens,
political ideology, and political strength.

The taxes associated with the service, in addition to being an entry barrier for citizens with
lower incomes, can represent a change in management and efficiency. At present, the literature
has not determined a clear effect on the efficiency of municipal services. A higher tax burden may
increase citizens’ demands for quality services, leading to greater control of resources and improving
efficiency [26,27]. On the other hand, those local governments that can obtain tax revenues more easily
can use them without control and become less efficient [28].

The type of management represents another factor capable of influencing the efficiency of the
drinking water supply. It is a fact that local governments have the ability to directly manage the
provision of services related to the drinking water and sanitation, or to outsource this service to a private
company. In recent years, the trend towards the privatization of services has been growing, which
should lead to an increase in perceived efficiency and cost savings for citizens [20]. In this perspective,
many local governments have outsourced the provision of services related to water resources in order
to increase efficiency and receive a fee from private companies. However, due to differences in the
excessive price paid by citizens [29] and the neglect of private companies, some local governments
have returned the public management of water or sanitation services [15]. Several contributions in the
literature aimed to identify which type of management (private or public) favored the efficiency of the
services [30–32]. In relation to the management of drinking water supply, [17] highlighted how private
management should be more efficient than public management. On the contrary, [20] found a higher
level of efficiency when the drinking water provision is managed directly by the local government.

Past studies also identify population density as a determinant of efficiency in the management of
water resources. However, this variable has unclear effects on the level of efficiency. Clearly, on the
one hand, the water utilities that operate in areas with a high population density seem to be more
efficient [17], but on the other hand, a greater density could lead to congestion problems, higher costs,
and lower efficiency [33]. Empirical evidence showed mixed results. In fact, some contributions
highlighted a positive effect of population density [17,21,24], others a negative effect [33], while others
highlighted the absence of relations between population density and efficiency in the management of
water resources [34,35].

In relation to the level of tourism, some contributions highlighted how it can influence the
efficiency in the management of water services due to the overload connected with seasonal variations
of the population [24,33,36]. This circumstance seems to concern mainly the tourist areas. However,
in this regard, [37] pointed out how the high economic efficiency of coastal municipalities with high
numbers of tourists connected to the higher tax revenues and the higher rate of development. However,
in relation to the efficiency of water services, the results of empirical studies are conflicting. Ref [24]
found a positive effect of the level of tourism on the management of water resources, while [21] did not
find any significant relationship.
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The financial resources of the local governments represent another factor able to influence the
efficiency in the management of public services. The results of empirical studies are conflicting. Ref [38]
found a positive effect of the revenues in municipalities that improved their efficiency for the public
lighting. On the contrary, [39] concluded that local governments with higher revenues are less efficient.
Likewise, [40] demonstrated a negative effect of the revenues on the efficiency in the provision of
public services.

The literature has also analyzed the effect of the level of citizens’ income on the efficiency of water
services. One part of the studies argued that a higher economic level favors the efficiency of water
services [41–43]. Refs [17] and [43] found a possible explanation for improving the budgets of local
governments, which can encourage investments in infrastructure capable of increasing the efficiency
of water services. Refs [17] and [21] empirically studied the effect of the municipal economic level on
the degree of efficiency by finding an insignificant relationship.

The impact of the political factors on the efficiency is not clear in the recent literature [26].
Many studies reached a non-significant relationship between them and the level of efficiency of the
local governments [30,44]. Only a few studies analyzed the impact of the political factors on the
efficiency in the management of water resources [20]. With reference to political ideology, [45,46]
highlighted how left-wing parties are associated with a lower level of efficiency due to strong ties
with public sector unions, which leads to the acceptance of wage claims and an increase in costs.
With reference to political strength, [45,46] stressed that it can promote greater efficiency of the local
government. It is a fact that strong political leadership could more easily impose a tight budget
constraint and could more easily resist union pressure. However, [26] found no significant effect of
political ideology on the local government’s efficiency, while [20] demonstrated a non-significant impact
of political ideology and political strength in relation to the efficiency of the drinking water supply.

3. Materials and Methods

3.1. Sample

The most commonly used criterion for selecting the sample in local government research is
population, subject to the available information. Consequently, the sample is formed by the Spanish
municipalities with a population between 1000 and 50,000 inhabitants, which reported the input,
the outputs, and the environmental variables during the period 2014–2018 (first and last of the years
for which we had all the data we used in this research). Subsequently, data with numerical errors were
eliminated, reducing the sample to a complete panel formed by 356 municipalities.

3.2. Variables

To evaluate the compliance with the SDGs, the UN has established a set of indicators with the
purpose of homogenizing the calculation criteria. In our case, in order to measure the evolution of
efficiency to reach SDG-6, we followed the indicators established by the UN (see Table 1) for each of
the targets, adapting them to the characteristics of local governments in Spain.

To calculate the evolution of efficiency, the selection of inputs and outputs is required. Following the
most recent literature measuring the efficiency of municipal services in Spanish local governments [20,47],
we established as input the sum of the effective cost (Total cost) of the services corresponding to SDG-6
(drinking water supply, sewerage, and wastewater treatment). The effective cost of municipal services
is determined as the algebraic sum of the direct costs associated exclusively with the service and the
corresponding proportion of indirect costs. In the case of indirect management of services, the effective
cost is calculated taking into account all the monetary compensations paid by the local entity to
the contractor, as well as, where appropriate, subsidies to cover the price of the service. In cases
of indirect management in which the contractor’s remuneration is received directly from the users,
the effective cost is determined by the income derived from the tariffs paid by the users, as well as,
where appropriate, by the subsidies to cover the price of the service that may correspond to the local
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entity responsible for the ownership of the service (Order HAP/2075/2014 of November 6, that develops
the criteria for calculating the effective cost of public services).

Table 1. Sustainable Development Goals 6: Clean water and sanitation.

Targets 1 Indicators 1 Outputs 2

By 2030, achieve universal and equitable access to safe and
affordable drinking water for all.

Proportion of population using
safely managed drinking

water services.

Population
water

consumption

By 2030, achieve access to adequate and equitable sanitation and
hygiene for all and end open defecation, paying special attention
to the needs of women and girls and those in vulnerable situations.

Proportion of population using
safely managed sanitation services,
including a hand-washing facility

with soap and water.

Population
sanitation

consumption

By 2030, improve water quality by reducing pollution, eliminating
dumping and minimizing release of hazardous chemicals and
materials, halving the proportion of untreated wastewater, and

substantially increasing recycling and safe reuse globally.

Proportion of wastewater
safely treated.

Treated
wastewater

Proportion of bodies of water with
good ambient water quality. Discharge area

By 2030, substantially increase water-use efficiency across all
sectors and ensure sustainable withdrawals and supply of

freshwater to address water scarcity and substantially reduce the
number of people suffering from water scarcity.

Change in water-use efficiency
over time.

Water-use
efficiency

Level of water stress: freshwater
withdrawal as a proportion of
available freshwater resources.

By 2030, implement integrated water resources management at all
levels, including through transboundary cooperation

as appropriate.

Degree of integrated water
resources management

implementation (0–100).
Central

government
responsibility

(River
Hydrographic
Confederation)

Proportion of transboundary basin
area with an operational
arrangement for water

cooperation.

By 2020, protect and restore water-related ecosystems, including
mountains, forests, wetlands, rivers, aquifers, and lakes.

Change in the extent of
water-related ecosystems

over time.

By 2030, expand international cooperation and capacity-building
support to developing countries in water- and sanitation-related

activities and programmes, including water harvesting,
desalination, water efficiency, wastewater treatment, recycling,

and reuse technologies.

Amount of water- and
sanitation-related official

development assistance that is
part of a government-coordinated

spending plan.

International
cooperation

Support and strengthen the participation of local communities in
improving water and sanitation management.

Proportion of local administrative
units with established and

operational policies and
procedures for participation of
local communities in water and

sanitation management.

Citizen
participation

1 Information available on the United Nations website https://sustainabledevelopment.un.org/sdg6 (Accessed,
10 February 2020). 2 Authors’ contribution.

For the outputs, following the indicators proposed by the UN (see Table 1), we considered the most
approximate way to evaluate SDG-6 in the context of local governments with the following variables: The
percentage of the population that uses the water supply service (Population water consumption), the percentage
of thepopulationthatuses thesanitationservice (Populationsanitationconsumption), the amount of wastewater
treated (Treated wastewater), area where the wastewater is discharged, classified between “normal
area”, “less sensitive area”, and “sensitive area” (Discharge area), the efficiency in the consumption
of drinking water (Water-use efficiency), which has been obtained from the input of cubic meters of
drinking water consumed per day and the output of the population supplied, using the DEA model
with input orientation and variable returns (VRS), the current and capital transfers destined abroad
(International cooperation), and citizen participation expenditures (Citizen participation). For these last
two variables, given the difficulty of knowing the exact amount referring to the selected services, only
the proportional part that represents the effective cost over the total expenditure has been considered.

https://sustainabledevelopment.un.org/sdg6
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Table 2. Description and descriptive statistics of input, outputs, and environmental variables.

Variable (unit) Description Minimum Mean Median Maximum Deviation

Input

Total cost (euro) a Total amount of effective cost of drinking water supply,
sanitation and wastewater treated 10,021.8200 580,130.7106 230,570.7550 7,827,156.4300 972,089.7475

Outputs

Population water consummation (%) b,c Population with water supply service 19.9846 99.1575 99.9618 99.9976 4.7182

Population sanitation consummation (%) b,c Population with sewage service 6.3853 95.1048 99.9485 99.9976 13.3867

Treated wastewater (m3/day) b Quantity of wastewater treated 1.0000 1332.2292 509.7890 11201.9616 2013.8275

Discharge area b
Average classification of waste water discharge area, takes the
value 3 if the area is normal, 2 if it is less sensitive and 1 if it is

sensitive for the environment
1.0000 2.5747 3.0000 3.0000 0.6678

Water-use efficiency d Efficiency in drinking water consumption 0.0017 0.1179 0.0623 1.0000 0.1619

International cooperation (euro) e Current and capital transfers abroad 0.4019 1166.0175 416.2879 20,085.5166 2072.6802

Citizen participation (euro) e Resources for citizen participation 3.3339 1759.1688 595.2337 32635.9418 3579.3449

Environmental variables

Taxes (euro) e The per capita sum of the collection of tax for the supply of
drinking water, sewerage, and sanitation 0.0000 35.9694 27.5539 344.5296 40.0609

Management a Sum of the type of management, variable that takes the value 3
for public provision; and 0 for private, in the three services 0.0000 2.3778 3.0000 3.0000 1.0473

Density (inhabitants) c,f Population density of the municipality
(Population/ km2) 2.2442 119.6934 46.1344 5436.1991 352.8484

Tourism g Tourism index 0.0000 12.2289 1.1459 392.8963 45.3241

Revenues (euro) e Budget revenues per capita of the municipality 536.8723 1097.5188 1016.8062 5108.5960 374.3808

Income (euro) g Available family income per inhabitant 6488.7115 12,001.8660 10,507.6514 89,395.2016 8039.4610

Ideology h Political ideology of the mayor, dummy variable that takes value
1 conservative, value 0 for progressive 0.0000 0.3574 0.0000 1.0000 0.4794

Strength i Herfindahl index measuring local government political strength 0.1696 0.4364 0.4321 1.0000 0.1029
a Data from the Spanish Ministry of Finance. http://www.hacienda.gob.es/es-ES/CDI/Paginas/InformacionPresupuestaria/InformacionEELLs/CosteServicios.aspx Accessed February, 2020.
b Data from https://eiel.redsara.es/descargas/ Accessed February, 2020. c Data from Spanish National Statistics Institute http://www.ine.es/welcome.shtml Accessed February, 2020. d Own
elaboration from data b and c. e Data from https://serviciostelematicosext.hacienda.gob.es/SGFAL/CONPREL Accessed February, 2020. f Data from http://www.catastro.minhap.gob.es/esp/
estadistica_7.asp. Accessed February, 2020. g Data from Lawrence R. Klein Economic Institute (2018). h Own elaboration from http://www.mptfp.es/portal/politica-territorial/local/sistema_
de_informacion_local_-SIL-/alcaldes_y_concejales.html Accessed February, 2020. i Own elaboration from the Spanish Ministry for Home Affairs http://www.infoelectoral.mir.es/min/
Accessed February, 2020.

http://www.hacienda.gob.es/es-ES/CDI/Paginas/InformacionPresupuestaria/InformacionEELLs/CosteServicios.aspx
https://eiel.redsara.es/descargas/
http://www.ine.es/welcome.shtml
https://serviciostelematicosext.hacienda.gob.es/SGFAL/CONPREL
http://www.catastro.minhap.gob.es/esp/estadistica_7.asp
http://www.catastro.minhap.gob.es/esp/estadistica_7.asp
http://www.mptfp.es/portal/politica-territorial/local/sistema_de_informacion_local_-SIL-/alcaldes_y_concejales.html
http://www.mptfp.es/portal/politica-territorial/local/sistema_de_informacion_local_-SIL-/alcaldes_y_concejales.html
http://www.infoelectoral.mir.es/min/
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According to the existing literature (see Section 2), we selected a set of environmental variables
that can affect the evolution of efficiency to reach SDG-6, such as: Per capita sum of the collection of fees
for the supply of drinking water, sewerage, and sanitation (Taxes), type of management, differentiated
between public when the local government provides the service directly, or private when it is a third
party that does so (Management), population density (Density), the level of tourism activity in the
municipality (Tourism), per capita revenues of the local government (Revenues), disposable income of
the inhabitants of the municipality (Income), the ideology of the Mayor’s party, which takes the value
1 if it is conservative and 0 if it is progressive (Ideology), and the Herfindahl index, which measures
the level of fragmentation of local government (Strength). Table 2 shows the sources of information,
the units of measurement, the description and descriptive statistics of the input, the outputs, and the
environmental variables.

3.3. Malmquist Index

To measure the inter-annual change in efficiency, the Malmquist index is a suitable tool [48], which
shows the evolution of efficiency according to the technological changes produced [49]. Similarly to
the DEA, the Malmquist index allows the selection of multiple inputs/outputs. It does not require the
definition of their prices or technological structure, being an appropriate technique for measuring the
evolution of efficiency in the public sector [38,50,51].

The solution of Equation (1) provides the change of efficiency in a DMU, where it improves its
level in t+1 with respect to t if Mt

i

(
xt

i , yt
i , xt+1

i , yt+1
i

)
< 1; on the contrary, if Mt

i

(
xt

i , yt
i , xt+1

i , yt+1
i

)
> 1,

the evolution of efficiency will have decreased, and if Mt
i

(
xt

i , yt
i , xt+1

i , yt+1
i

)
= 1, there will have been no

change during the period.

Mt
i

(
xt

i , yt
i , xt+1

i , yt+1
i

)
=

Dt
i

(
xt

i , yt
i

)
Dt

i

(
xt+1

i , yt+1
i

) (1)

where xt
i , yt

i represent the vector of input and outputs respectively for each DMU and period analyzed,

Dt
i

(
xt

i , yt
i

)
is the distance function of the DMU i during period t (taking as reference the technology of

period t), and Dt
i

(
xt+1

i , yt+1
i

)
is the distance function that establishes the comparison of the productivity

of the DMU i during period t+1, with respect to the technology of period t.
To calculate the Malmquist index, we used the R-Studio software with the deaR package [52].

In addition to the inputs/outputs, it is necessary to select the orientation of the model between input or
output and its returns. Regarding the orientation, given the input level, the second option examines the
maximum proportional increase in the output vector. Therefore, we opted for the output orientation
aimed at maximizing the output vector for the established input vector, i.e., to achieve the maximum
possible level of the SDG-6 indicators while maintaining the resources used. Likewise, for the choice of
returns, different options are offered in the literature, opting for variable returns to scale (VRS) as the
most appropriate and used measure, being the safest approach [53].

3.4. Model Regression

In order to know the effect of environmental variables on the evolution of efficiency, we estimated
the following model (2):

δ̂it = α+ β1Taxesit +β2Managementit + β3Densityit + β4Tourismit
+β5Revenuesit + β6Incomeit + β7Ideologyit + β8Strengthit + εit

(2)

where δ̂it is the Malmquist index for each DMU and period analyzed, α is the model constant, β j are
the coefficients, Taxes, Management, Density, Tourism, Revenues, Income, Ideology and Strength are the
environmental variables for each municipality collected in the literature (see Section 2) and εit is the
error term.
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We used a truncated regression model with the R-Studio software and the Truncreg package, which
estimates the model for Gaussian variables truncated by maximum likelihood [54]. As in [38] or [55],
we used this truncated regression model, according to the results of [56], since it provides better
statistical inference than the Ordinary Least Squares (OLS), Logit or Tobit regressions do. In addition,
the levels of the Malmquist index require truncation, to differentiate between local governments
that improve their performance (<1) and those that worsen it (>1). Likewise, we checked that the
assumption of separability was fulfilled [57] prior to running a second stage regression using efficiency
scores. In addition, to avoid a possible correlation between the environmental variables that invalidate
the estimation of the model, the correlation matrix is presented in Table 3.

Table 3. Coefficient of correlation among environmental variables.

Taxes Managent Density Tourism Revenues Income Ideoloy

Management 0.2540 *** 1.0000

Density −0.1390 *** −0.2834 *** 1.0000

Tourism −0.0652 −0.0896 ** 0.0627 1.0000

Revenues 0.1304 *** 0.1317 *** −0.0959 ** 0.2608 *** 1.0000

Income −0.0664 −0.0535 0.0514 0.0809 * 0.0995 ** 1.0000

Ideology −0.0070 −0.0326 0.0011 0.0586 0.0015 0.1101 *** 1.0000

Strength 0.1264 *** 0.1790 *** −0.1966 *** −0.1403 *** 0.1169 *** −0.0578 0.0530

Significance: *** 1%, ** 5%, * 10%.

4. Results and Discussion

In order to reach the SDG-6 targets by 2030, local governments must address major changes in the
management of the services indicated. The evolution of efficiency to reach SDG-6 has been decreasing
in recent years (see Table 4). In the first period analyzed (2014–2015), 63.20% of the municipalities
improved their efficiency with respect to the previous year, reducing it to 51.41% in the last period
(2017–2018). The implementation of the SDGs began in 2016, the period in our sample (2016–2017)
where local governments showed the worst efficiency performance.

Table 4. Descriptive statistics and results of the inter-annual efficiency.

2014–2015 2015–2016 2016–2017 2017–2018

Minimum 0.1328 0.1402 0.1367 0.1935

1st Qu 0.8421 0.7669 0.6093 0.7555

Mean 1.3546 1.1930 0.9221 1.1143

Median 1.1506 1.0746 0.8130 1.0185

3rd Qu 1.5332 1.4176 1.0636 1.3104

Maximum 9.7252 3.7264 4.4011 7.3956

Deviation 0.9360 0.6369 0.5084 0.6272

n 356 356 356 356

Number of municipalities improve 225 201 108 183

One of the causes that could explain this fact is gathered in the literature referring effect of the
electoral cycle on the management of municipal services. It has been confirmed that, in the pre-election
years, expenditures are increased, taxes are reduced, and services are improved [58–60], negatively
affecting the rest of the cycle. In the period analyzed (2014—2018), the municipal elections were held
in 2015, confirming the effect of the electoral cycle on the results obtained.
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To reverse the downward trend of recent years and contribute to the achievement of SDG-6,
Table 5 shows the result of the truncated model regression (2). The possible causes are then discussed.
We identified the determining factors of the evolution of efficiency by grouping those municipalities
that improved their evolution in the analyzed periods (Model 2.1), those that worsened (Model 2.2),
and all of them (Model 2.3).

Table 5. Truncated regression results.

Model 2.1 Model 2.2 Model 2.3

Intercept 1.0017 × 100 (6.2253) *** 5.5957 × 10−1 (6.4677) *** 2.0559 × 10−2 (0.1445)

Taxes 1.7370 × 10−3 (2.4648) ** 1.0221 × 10−3 (2.3492) ** 4.3699 × 10−3 (6.9840) ***

Management −7.5839 × 10−2 (−2.4711) ** −4.0341 × 10−3 (−0.2929) −8.7096 × 10−2 (−3.3819) ***

Density 2.4042 × 10−4 (3.2218) *** −4.0073 × 10−5 (−0.9610) 2.6797 × 10−4 (4.0638) ***

Tourism 4.5463 × 10−4 (0.7821) −1.2501 × 10−4 (−0.3245) 6.4199 × 10−4 (1.2097)

Revenues 4.5231 × 10−4 (6.4527) *** *1.0566 × 10−4 (1.8297) 7.1215 × 10−4 (10.8086) ***

Income 1.1523 × 10−5 (3.8113) *** 4.2135 × 10−8 (0.0182) 1.3489 × 10−5 (4.8627) ***

Ideology 3.1433 × 10−2 (0.4973) −1.2553 × 10−2 (−0.4513) 5.9949 × 10−2 (1.1384)

Strength −2.0693 × 10−1 (−0.7018) 2.8614 × 10−1 (1.9778) ** −3.8960 × 10−2 (−0.1536)

Significance: *** 1%, ** 5%, * 10%, coefficient and (t-value).

The evolution of efficiency in the municipalities with the highest tax burden (Taxes), referring to
water supply, sewerage and sanitation services, has led to an improvement, confirming the results
of [26]. These governments, by having more revenues from taxes, can use more sophisticated systems
for the provision of services, and therefore, improve their efficiency. Although greater taxation
means improving the evolution of efficiency, citizens with lower incomes will have greater difficulty
in accessing these services. In this regard, local governments must work to balance this aspect,
guaranteeing universal access for citizens.

One out of every ten euros of the municipal budget is allocated to these services, which highlights
the importance of resource management. The public management appears to be less efficient than
private management, consistently with the results obtained by [17]. Accordingly, local governments
that provide services directly could rethink the Management model, and identify which factors cause
the reduction in inter-annual efficiency and, if necessary, change the management of the service. These
results are also confirmed for the group of municipalities analyzed, but not for those whose level of
efficiency worsened.

The population density (Density) in the provision of these services, compulsory in the case of
Spain, creates economies of scale in their management that improve efficiency. These results are in line
with those obtained by [24]. In our sample, the municipalities with the highest density of population
will be more efficient.

Local governments with greater financial capacity (Revenues), can manage services more efficiently
due to the availability of resources. These results are consistent with the fact that a higher tax (Taxes)
burden means more Revenues, and therefore, a higher level of inter-annual efficiency, and the results
obtained by [38]. For the local governments analyzed, an increase in Revenues will allow them to
employ more sophisticated mechanisms that improve the evolution of efficiency. On the other hand,
citizens with high purchasing power (Income) will require, from their public managers, services in
accordance with their living conditions. They will demand more and better services, pressing on
their politicians for more efficient management, confirming the results obtained by [42]. This fact is
confirmed for the set of municipalities analyzed and those that progress positively, where an increase
in citizens’ income improves inter-annual efficiency.
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With regard to political factors, among the local governments that worsened their inter-annual
efficiency level, those with a majority in government (Strength) decline less. These majority governments
can implement their policies without the need to obtain the support of other political agents, which
could mean addressing other demands that will cause a reduction in efficiency [46].

Finally, for the selected sample, the tourist activity of the municipality (Tourism) has no effect on
the evolution of efficiency. Such results are similar to those obtained by [21]. In addition, we confirm
the literature, which suggests the loss of influence of ideology in public management (Ideology), where
local governments focus on solving the citizens’ needs regardless of their ideology [44].

5. Conclusions

Achieving the SDGs by 2030 is not an easy task. However, important steps have been taken, and one
of them has been to involve local governments in the compliance process. To date, local governments
represent agents of change as they hold the key to activating citizen awareness, which is an essential
element in achieving the SDGs. These objectives will be better reached if the national, regional, and
local planning processes in each country are structured and coordinated and if specific strategies,
policies, and processes are taken into account.

This need for territorialization of SDGs makes local governments an essential element for the
effective implementation of Agenda 2030, as well as a key actor for the mobilization of citizens and all
stakeholders. Local governments, therefore, play an important role in achieving a particular objective,
SDG-6, which aims to ensure the availability and sustainable management of water and sanitation
for all.

In this sense, by using the Malmquist index, we measured the efficiency of the drinking water
supply and sanitation service in an attempt to analyze the evolution in the achievement of the SDG-6
by Spanish local governments. In addition, with a truncated regression model, we identified the
determinants of the inter-annual efficiency level. To do this, we used a sample composed of a complete
panel of 356 Spanish municipalities for the period 2014—2018, with a population of between 1000 and
50,000 inhabitants.

To achieve SDG-6 in 2030, the factors that can improve the evolution of the efficiency of Spanish
local governments are: Increasing taxes associated with water supply and sanitation services (Taxes),
introducing the private management of services (Management), higher population densities (Density),
increasing local governments’ budget revenues (Revenues), rising the income of the inhabitants of the
municipality (Income), and preventing the fragmentation of local government (Strength). This would
mean: Offering more with the same inputs.

Finally, it should be noted that this research presents two limitations. The first is related to the
analysis only of those municipalities that have a number of inhabitants between 1000 and 50,000,
related to the limited availability of information. The second limitation has to do with the local nature
of our research. It would be desirable in this respect to replicate it in other geographical areas.

However, these limitations are a starting point for future research, which may, first, extend the
analysis to municipalities with a number of inhabitants of less than 1000 and 50,000 and, second,
carry out comparative analyses concerning the efficiency of local governments in different countries
in the management of water resources. In addition, future research will analyze the impact of other
environmental variables on the inter-annual efficiency level of local governments and examine efficiency
as a measure of the achievement of other SDGs.
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