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ABSTRACT

Since 2008, among the European initiatives related to energy efficiency, the Covenant of the Mayors (CoM) has
been one of the most important because of the significant engagement of small municipalities. The scope of the
study is to understand how adherence to the EU CoM initiative by the municipalities has affected their expen-
ditures in supporting and developing public energy efficiency investments, focusing on the analysis of the SEAPs.
Two research questions are posed: firstly, exploring which are the main fields of intervention where munici-
palities have oriented their action plans on energy efficiency, published in SEAP (these being public lighting,
education, and public buildings); secondly, the investment expenditure related to these fields of intervention that
result from the first analysis and which are increased after SEAPs approval. The sample consists of 81 SEAPs
evaluated and approved by the Joint Research Centre of the EU Commission of the Italian Basilicata munici-
palities in 2008-2021. The main result is that the education sector exhibits significant incremental changes in
investment expenditures for each period, considering that, with reasonable certainty, this depends also on the

CoM initiative.

1. Introduction

Climate change is one of the main issues that is being addressed
globally through sustainable development initiatives, which entail the
“development that meets the needs of the present without compromising
the ability of future generations to meet their own needs” (UN Secretary-
General, 1987).

Energy efficiency is a priority; it includes reducing energy con-
sumption, decreasing dependence on non-renewable energy sources,
and reducing greenhouse gas (GHG) emissions to support economic
development by protecting the environment and natural resources.
(Wang et al., 2017).

Within the framework of the European policies, in 2008, the “20-20-
20 package” (European Commission, 2020) ensured that the European
Union (EU) met its climate and energy targets by the year 2020 on three
key targets: 20 % cut in greenhouse gas emissions (from 1990 levels), 20
% of EU energy from renewables and 20 % improvement in energy
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efficiency.

The same target of the “20-20-20 package” was pursued (but with a
different baseline) until 2016 by a European initiative: the Covenant of
Mayors (CoM 2020). This initiative gathers municipalities that are
voluntarily committed to reducing their emissions by at least 20 %, in
collaboration with city networks, to help municipalities achieve sus-
tainable energy goals. (Rivas, Urraca, Palermo, & Bertoldi, 2022).

In reaching this target, CoM 2020 signatories developed and imple-
mented Sustainable Energy Action Plans (SEAPs) (Bertoldi et al., 2018).
In 2015, the Covenant of Mayors evolved into the Covenant of Mayors
2030 (CoM 2030), increasing up to 40 % of the minimum mitigation
target for 2030 and including two new pillars: adaptation to climate
change and securing sustainable, affordable access to energy. A year
later, the initiative merged with the Compact of Mayors into the Global
Covenant of Mayors for Energy & Climate (GCoM). The two initiatives,
CoM 2020 and CoM 2030, coexisted for 5 years and the CoM 2020
signatories were able to submit their SEAPs until 2019 (Rivas, Urraca,
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Palermo, & Bertoldi, 2022).

From January 2016, municipalities could join the CoM 2030 initia-
tive, committing to reduce the total GHG emissions in their territories
and paving the way to a more resilient city by 2030 through the
implementation of the SEAP into the so-called Sustainable Energy and
Climate Action Plan (SECAP) (Rivas et al., 2021).

This requirement implies that Local Governments (LGs) enforce their
commitment to climate (sustainable) goals. The roadmap of the com-
mitments that the CoM signatories could provide is available infra
Section 2.2.

Starting from the above motives, the aim of this paper is to under-
stand how adherence to the EU CoM initiative by the LGs has affected
their expenditures in supporting and developing public energy effi-
ciency investments (within the green transition), focusing on the anal-
ysis of the SEAPs. The research only considers SEAPs, as the EU
requirement for SECAP started in 2015, therefore the number of LGs that
have published SECAP in 2008-2021 (observation period) is very small.
The research is carried out in two main steps, which are also our
research questions: 1) exploring which are the main fields of interven-
tion in which municipalities have oriented their action plans on energy
efficiency, published in SEAP. From this initial analysis, the authors
deduced that public lighting, education (schools and school equipment
and facilities) and public buildings sectors registered a relevant occur-
rence in terms of the energy efficiency interventions developed; 2) se-
lection of the investment expenditure related to these sectors that result
from the first analysis, in order to evaluate whether the voluntary
commitment of municipalities affected their investment decisions.

This study offers a comparative analysis between investment ex-
penditures before and after approved SEAPs so as to investigate whether
municipalities have changed as a response to the voluntary commitment
of the CoM. The authors observe investment expenditures, current ex-
penditures and investment ratios related to approved SEAP sectors using
the paired t-test method in different time ranges.

The authors focused on municipalities of the Basilicata Region
(Southern Italy) because of the EU-27 CoM signatories, 49 % came from
Italy. Thus, Italy is the first country per number of CoM 2020 signatories,
and as highlighted by (Santopietro et al., 2021), over 70 % of the total
CoM signatories are related to the “smaller” cities (i.e. under 10,000
inhabitants). The Basilicata region was selected because of the consid-
erable number of CoM 2020 signatories (92 CoM signatories out of 131
total municipalities), and also as 92 % of these are small municipalities.
Consequently, a sample size consisting of 81 SEAPs provided by the CoM
signatories, was collected, evaluated and approved by the Joint
Research Centre (JRC) in the period 2008-2020.

The relevant result is that the education sector shows the most pos-
itive impact of the CoM initiative because it is the sector that exhibits
significant incremental changes for each time period considered.

This study contributes to providing an analytical framework to assess
the CoM initiative impacts on LGs via the analysis of the expenditures in
order to demonstrate the benefit of voluntary commitment (limited to
the SEAPs provided) that CoM signatories affirm in scaling down global
energy transition policies(Domorenok, 2019; Domorenok et al., 2020) .
It results in an innovative way to get advantages from the expenditure
analysis in the complex evaluation procedure of the CoM initiative on
the financial impact. Indeed, it improves the existing research on CoM
impact assessment by providing a financial perspective on this topic to
fill the gap in previous literature at local and regional levels. In addition,
it contributes to exploring the elements that could lead the decision-
making process on energy efficiency for the practitioners.

The paper is structured as follows: Section 2 illustrates the concep-
tual framework and the theoretical background, explicating the legiti-
macy and stakeholder theories within the energy efficiency policies
related to Local Governments. Furthermore, it provides an overview of
the CoM initiative, with a focus on the SE(C)AP considered a voluntary
planning tool. Section 3 illustrates the research methodology design and
the dataset investigated, while the main highlights of the research are
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discussed in Section 4. Section 5 presents the conclusions and future
perspectives of the research.

2. Conceptual framework and theoretical background

2.1. The legitimacy and stakeholder theories for social accounting: LG
and energy efficiency policies

Applying a conceptual framework is useful because it enables the
researcher to critically reflect on the phenomena under study, and to
understand, evaluate, elaborate and assess, in this case, the accounting
practices (Deegan, 2011). In accounting, positive theories predict or
explain disclosure based on observations and their description (Deegan,
2011).

In an attempt to explain the evolution of the energy efficiency ini-
tiatives by municipalities within the CoM, this paper adopts the con-
ceptual framework of the legitimacy and stakeholder theories.
Specifically, (Marcuccio & Steccolini, 2009; Roberto et al., 2020) state
that to justify the implementation of sustainability-promoting practices
in the public sector, they are generally to be addressed in terms of
Legitimacy Theory and/or Stakeholder Theory (Navarro Galera et al.,
2014).

These are used to better understand the role that municipalities play
in pursuing sustainability actions throughout the SEAPs and how they
(should) communicate the achievement of these goals into the reporting
system (Chen & Roberts, 2010; Deegan, 2002; Gray et al., 1995; Scott,
1987). There is an increased need for entities (business entities and
public administrations) worldwide to be responsible for, and to, society.
Consequently, there is an increased need for these entities to adapt their
corporate approach to documenting and disclosing the Environmental,
Social and Governance (ESG) performance. In first place, this implies
that entities must integrate sustainability choices/actions into their
strategic planning process (Lokuwaduge & Heenetigala, 2017).

Many theories explain the reasons for entities to provide ESG infor-
mation. ESG reporting motives relate to regulations, standards, legiti-
macy and stakeholders (Deegan, 2014). (Deegan, 2002) states that an
organisation can employ the reporting information to manage or
manipulate the stakeholders to gain their support and approval or to
avoid opposition and disapproval to obtain legitimacy. Managers will
receive an incentive to be compliant with ESG issues and report them,
mainly focusing on initiatives for which stakeholders have a particular
interest in the organisation to suggest that they are conforming to
stakeholder expectations (Bhattacharyya & Cummings, 2015; Deegan,
2002) in the business environment. There is increasing pressure on
management to report sustainability (ESG) information to its influential
stakeholders (Coleman, 2011); entities need to preserve and maintain
their legitimacy to guarantee their survival.

Legitimacy theory states that organisations continuously try to
ensure they carry out activities by social boundaries and norms (Deegan
et al.,, 2002). By gaining legitimacy from the community around the
entity, it can operate and use economic resources (natural resources and
employees). Under the Legitimacy theory, social information is under-
taken to accommodate different interests, expectations, and needs
(Guthrie & Parker, 1990) which derive from a pluralistic world where,
for example, a compromise between the social impact of an organisation
and the economic impact of that organisation are required for legitimacy
to operate. The need for legitimacy is usually associated with highly
contested topics such as social and environmental issues (Deegan &
Gordon, 1996; Guthrie & Parker, 1989; Patten, 1991). Organisations
might conduct their operations in line with social and environmental
accountability (Campbell, 2000). Specifically, the previous literature on
the choice of public organisations to disclose sustainability issues rec-
ognises the legitimacy concept as (Dowling & Pfeffer, 1975; Navarro
Galera et al., 2014) “social acceptance of organisations and their ac-
tions” (Etter et al., 2016; Rocca et al., 2021).

Over the last 20 years, the public sector in Italy has invested in a



L. Santopietro et al.

series of reforms known as ‘New Public Management’ that have influ-
enced the role of Public Administrations (PA), requiring the adoption of
managerial behaviour (Giacomini et al., 2018; Mussari & Monfardini,
2010; Roberto et al., 2020).

Legitimacy theory considers the disclosure of voluntary information
as a means by which organisations that want to gain or maintain legit-
imacy can potentially influence external perceptions of the organisation
and public opinion (Deegan, 2007; Dowling & Pfeffer, 1975; Gaia &
Jones, 2020).

Legitimacy is an organisation's strategic resource for survival
(Dowling & Pfeffer, 1975). Although public organisations do not have to
fight for survival and prosperity and do not face competition properly,
they should always be oriented towards a good reputation of trans-
parency and openness to the scrutiny of the stakeholders (namely citi-
zenry). Consequently, even nonformalized pressure to report
voluntarily, comes from stakeholders, and this is being perceived as a
fundamental requisite to maintain legitimacy (Mussari & Monfardini,
2010; O'Donovan, 2002; Suchman, 1995).

According to (Lindblom, 1994), an entity gains legitimacy when its
value system is congruent with the value system of its larger social
system. Under the Legitimacy theory, an organisation must consider the
rights of the public at large, not merely the rights of investors. Thus, this
theory is used to explain why management undertakes specific actions,
such as disclosing particular items of social and environmental infor-
mation as part of its strategy (Lokuwaduge & Heenetigala, 2017), just
because they need to legitimise the operations of the organisations.

The stakeholder theory is based on the proposal that, according to
the Corporate Social Responsibility (CSR) model, a company has a re-
sponsibility towards all its stakeholders, including the shareholders and
suppliers, customers, employees, the government, and society at large
(Ferrell et al., 2011). Consequently, the entities' social and environ-
mental reporting, refers to issues that are relevant to a wide range of
stakeholders. These issues are not economic but can affect financial
aspects (Jenkins, 2004).

Thus, since sustainability reporting and sustainability decision-
making are closely connected with the stakeholders' needs, companies
are obligated to fulfil these needs both within and outside the firms
(Freeman & McVea, 2003). Addressing stakeholders' interests and needs
in a sustainable business strategy is the primary goal of a company. The
stakeholders' pressure could exert varying levels of power, legitimacy,
and urgency, characterising the sustainability strategy as part of the
larger business strategy (Mitchell et al., 1997).

According to (Chen & Roberts, 2010), the stakeholder theory rec-
ognises the diversity of stakeholder expectations and the potential
conflict between them. Managing stakeholder expectations is crucial,
especially in a public context. The accountability duties of local gov-
ernments towards their stakeholders exceed those in the for-profit
sector. Local government officials act as agents of the citizens who
elected them. They must be accountable to the society for the authority
they exercise(Barton, 2005). The disclosure of information about how
the local area is managed represents a means to manifest their
accountability to the stakeholders. Stakeholder theory expands Legiti-
macy theory as it helps to identify which stakeholder group expectations
the organisation should take into account in order to comply with its
social contract (Gaia & Jones, 2020; Gray et al., 1996).

This paper extends stakeholder and legitimacy theories by showing
that municipalities use voluntary reporting to satisfy key stakeholder
information needs and ensure that their policies and practices are
consistent with the values and expectations of the community they
represent. According to (Lai & Stacchezzini, 2021),times have changed.
A number of incentives are now motivating organisations to enact sus-
tainability practices in a more holistic and system-wide manner:
corporate reporting is increasingly required not only to disclose social
and environmental performance but also to communicate how sustain-
ability is embedded within corporate vision and governance, informs
business strategy and sustains financial performance. Indeed, a more
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holistic, integrated representation of sustainability is increasingly
required from companies by both financial and non-financial stake-
holders. Engagement with the United Nations Sustainable Development
Goals (SDGs) represents one of the more recent examples of
sustainability-related disclosure (Lai & Stacchezzini, 2021). Several
authors (Bouckaert et al., 2016; Guarini et al., 2021; Jones & Comfort,
2020) and international organisations such as United Cities and LGs
emphasised the primary role that public administrations play in the
preparation of policies, strategies and measures suitable for achieving
these goals. Therefore, these SDGs could provide the normative frame-
work to implement them nationally and locally (Guarini et al., 2022).

A relevant body of literature reviewed sustainability principles and
SDGs in PA (Fiorino, 2010; Marques et al., 2021). In this field, saving
energy and promoting energy efficiency are considered urgent global
issues that require the strong commitment of international and national
governments (Wang et al., 2017). For PA, engagement in promoting
policies and actions to improve energy efficiency is an essential step
towards lasting sustainability (Malandrino et al., 2019). In the last de-
cades, government commitment has been evidenced by a number of
initiatives (e.g. Agenda 2021; Rio + 20 “The future we want”; Agenda
2030) to improve the PA's energy and environmental performance.

Among the public authorities, LGs are the closest to citizens and, can
therefore promote the sustainable use of natural resources through
partnerships with citizens and private-sector entities operating in high-
impact areas, such as agriculture, forests, and fisheries (Bisogno et al.,
2023; Guarini et al., 2022). The proactive role of LGs in energy and
climate change policies is necessary, as they could take the lead in the
innovation and implementation of sustainability policies (Wang et al.,
2017).

In recent years, many authors have analysed the topic of energy ef-
ficiency in local governments (Fiorino, 2010; Saha, 2009; Saha &
Paterson, 2008). (Malandrino et al., 2019), pursued the goal of critically
analysing Italian PA policies and strategies on the topic of energy effi-
ciency. Through a literature analysis, they highlighted the strengths and
weaknesses of the Italian PA in its attitude towards environmental sus-
tainability issues. (Tozer, 2018), instead, analysed the sustainability
plans of 15 Canadian municipalities to bring out the relationship be-
tween climate change and sustainability within the local government
planning.

Nevertheless, some authors analysed such initiatives from a financial
point of view. Financial resources and a solid financing system are
crucial for the success of energy efficiency measures (Buntin, 2009;
Eyraud et al.,, 2013; Sarkar & Singh, 2010). (Wang et al., 2017)
explained the adoption of energy efficiency financing (EEF) strategies by
US city governments.

CoM initiatives and, consequently, SE(C)APs, might be understood as
initiatives needed to improve the energy and environmental perfor-
mance of the Public Administration and which are able to shift para-
digms from the current socio-economic perspective, so as to review them
from the “sustainable” development point of view (Malandrino et al.,
2019). In fact, this study interprets CoM commitments as a way for LGs
to achieve SDGs, to report social and environmental performance but
also to communicate how sustainability should characterize all the en-
tity decisions (from the corporate vision to the business strategy
throughout the financial performance).

2.2. The Covenant of Mayors (CoM) initiative: Theoretical background

The Covenant of Mayors (CoM) is an initiative within the European
energy policies framework, started in 2008, which gathers local au-
thorities through a voluntary adhesion in developing local interventions
related to climate change and energy efficiency towards the ambitious
target of climate neutrality (see Fig. 1).

In 2015, the CoM initiative evolved into the CoM 2030, extending
the target year to 2030. The two initiatives, CoM 2020 and CoM 2030
coexisted for 5 years, and CoM 2020 signatories were able to submit
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The two commitments
joined in the
Covenant of Mayors for
Climate and Energy
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Fig. 1. CoM roadmap over the years, including the evolution of the signatories' commitments.

their SEAPs until 2019. In 2021, the European CoM became more
ambitious (according to the (Regulation (EU) 2021/1119)) by including,
in its framework, climate neutrality by 2050, upgrading the 2030 GHG
emission reduction target to at least net 55 %, and including the energy
poverty pillar.

This initiative was chosen because 67 % of the CoM signatories (7592
according to the MyCovenant dataset(Melica et al., 2022; Treville et al.,
2021)) are XS municipalities (i.e. municipalities with <10,000 in-
habitants), and this commitment of XS municipalities is relevant
considering their technical and financial barriers (Rivas, Urraca,
Palermo, & Bertoldi, 2022). The CoM has contributed to bridging this
gap (del P Pablo-Romero et al., 2015; Reckien et al., 2015), supporting
and empowering small municipalities to take action and highlighting
their key role in climate transition. In this respect, the role of regional or
provincial authorities acting as Covenant Territorial Coordinators
(Melica et al., 2018), as well as the possibility granted to smaller sig-
natories to develop joint action plans, have been instrumental (Covenant
of Mayors for Climate & Energy Office, 2023). Moreover, SEAPs design
actions through a standard set of sectors concerning environmental,
social and urban themes rather than focusing only on specific sectors like
energy (see (Reckien et al., 2014)).

As remarked by previous research (Santopietro & Scorza, 2021), SE
(O)AP introduced a renewed approach towards voluntary planning that
is relevant for those countries, similar to Italy, that are closely linked in a
top-down approach to the development of urban planning (see also
(Romano et al., 2018)).

Comparing the number of CoM signatories to the action plans eval-
uated and accepted by JRC (see Fig. 2), a gap emerges: of 11.183 sig-
natories, 7.068 have submitted and approved an action plan. This gap is
narrowing; in 2008, the ratio between approved plans and signatories
was 10 %, while in 2022, it was at 63 %. From an overall view, it also
shows how, from the initial enthusiasm linked to the first phase of CoM
adhesion by the municipalities, some delays occur along the way, that
political commitment brings to the implementation of actions on the
territory. This is typical in many planning frameworks and represents a
weakness also for the CoM initiative.

Concerning the two phases of CoM implementation, today, among
the approved plans, 5980 are SEAPs with CoM 2020 commitment, while
only 227 are SECAPs with CoM 2030 commitment.

12000

10000

8000

2000

0
2008 2010 2012 2014 2016 2018 2020 2022

Years

Number of approved plans or CoM Signatories

—— Approved plans CoM Signatories

Fig. 2. Comparison between approved action plans and CoM signatories.

2.3. SE(C)AP as voluntary planning tool designing energy and climate
interventions

According to the authors, the SE(C)AP is a “planning tool”. To be
more specific, even if it doesn't belong to the entire sphere of planning
tools that derive from the Italian normative planning framework which
refers to the Italian National Planning Law 1150/1942 and the system of
Regional Laws (in the case of the Basilicata Region, LR. 23/1999
(Regione Basilicata, 1999), it is currently adopted by municipalities as
an effective operative tool to design and implement local urban devel-
opment strategies and interventions in the sector of energy transition.
We are in the case where the voluntary planning approach represents a
more effective way to tackle the current planning issues despite the
formal institutional spatial planning approach mainly overcharged by
bureaucratic and technocratic constraints (Newman & Thornley, 2002;
Romano et al., 2018). The CoM initiative offered the local communities
with a way out to affirm the principles of strategic planning in a
perspective oriented towards the usefulness of the results (see Fig. 3).

The CoM played a pioneering role in dealing with energy and climate
considerations at a local level, which were long neglected by urban
planning (Santopietro, Palermo, Melica, & Scorza, 2024). Previous
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works (Bernstein & Hoffmann, 2018; Biesbroek et al., 2009; Laukkonen
et al., 2009; Madlener & Sunak, 2011; Palermo et al., 2020; Pie-
trapertosa et al., 2019; Reckien et al., 2018; van der Heijden, 2019;
Zanon & Verones, 2013) explored the recent and emerging inclusion of
climate and energy change in urban planning.

More specifically, (Pietrapertosa et al., 2019) highlight that climate
action planning is one of the top priorities for cities to reduce green-
house gas emissions and strengthen climate resilience. At the same time,
improving mitigation and adaptation strategies in urban areas is crucial
for sustainable development. (Reckien et al., 2018), by reviewing the
local climate plans of 885 cities in the EU-28, find that the engagement
of European cities in climate mitigation and adaptation efforts has been
partially assessed and that how and why cities engage in climate policy
is a matter of current debate. (Laukkonen et al., 2009) note that the
integration of both mitigation and adaptation is crucial, as service in-
frastructures and planning structures are defined by functionality and
spatial planning, whereas (Palermo et al., 2020) examine the distribu-
tion of policies that have been planned and implemented by CoM sig-
natories to assess the presence of certain common factors influencing
policies to achieve energy goals. (Zanon & Verones, 2013) suggest the
activation of appropriate urban policies in pursuit of a less energy
consuming, polluting and vulnerably-built environment. The last four
researches (Bernstein & Hoffmann, 2018; Biesbroek et al., 2009; Madl-
ener & Sunak, 2011; van der Heijden, 2019) address the need for
renovated spatial planning practices for ‘low carbon’ policies and
pathways in the challenge of decarbonisation, although there is no
single indicator (e.g. energy use, citizen engagement or carbon emis-
sions) that best capture the outcomes of effective urban climate gover-
nance. Moreover, the CoM can support climate planning processes
where national or regional guidelines are lacking, as in many Southern
and Eastern European countries and cities (Pietrapertosa et al., 2018; D.

Reckien et al., 2014).

Many remarkable features characterize the SE(C)AP process within
its schema (see Fig. 4): CoM helps to advocate better multi-level
governance on climate and energy issues linking the local level of mu-
nicipalities to the national and international decision-makers, facili-
tating technical and financial support (Hendriks, 2018) under the
subsidiary principle in planning.

3. Research design and methodology

The study was conducted in four stages with a descriptive analysis
and quantitative research method (see Fig. 5).

The first stage of the descriptive analysis was performed on the
SEAPs deriving from the MyCovenant platform (Melica et al., 2022;
Treville et al., 2021). The analysis is based on a sample of 81 munici-
palities from the Basilicata region (Italy). Specifically, it focused on the
SEAPs that were developed and approved by the JRC in the first CoM
commitment period (2008-2020) for several reasons. Firstly, to provide
homogeneity in the analysis allowing for easy temporal comparison
between the pre- and post-approval period. Secondly, most municipal-
ities in Basilicata adopted the SEAP plan during the first commitment
period to the initiative of the CoM. Thirdly, the SECAPs represent a
minority in the overall framework of the Basilicata SEAPs.

The Basilicata municipalities were divided into CoM signatories with
SEAP approval, CoM signatories without SEAP approval, and non-CoM
signatories.

The second stage considered the plans (SEAPs) that were published
and approved by CoM. Among the technical contents of the plans, an
assessment of proposed actions per intervention sector was delivered to
point out the main areas of intervention in the municipalities. This phase
was directed towards identifying the most frequent energy efficiency
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Fig. 5. Flowchart of the stages.

actions and analysing the sectors that represented a priority for the
municipal investments in accordance therewith.

The third stage is the alignment between most frequent SEAP sectors
and municipal budget items, bearing in mind the changes that came
about between the pre- and post- public accounting reform.

To clarify, the present study summarily explains the main structure
of an Italian municipality budget pre- and post- Decree 118/2011
(Manes, 2015). In the last decade, the accounting system of Italian LGs
has changed significantly due to several legislative amendments that
have modified its entire structure (Pozzoli & Ranucci, 2013). Law 196/
2000 started to modify the PA accounting systems with the introduction

of the principle of harmonisation, which impacts the different levels of
government, as defined in Decree 118/2011. The aim of the Decree is to
use standardised statements and a single chart of accounts common to
all LGs. The decree was enforced in January 2015 after 3 years of
experimentation (Manes, 2015).

Table 1 explains synthetically the main macro-difference between
budget items pre- and post-reform.

The fourth stage is based on a quantitative analysis (Franzese &
Iuliano, 2019) that involves the investment expenditures, current ex-
penditures and investment ratio of the approved Basilicata SEAPs.

The investment ratio was calculated as the ratio of investment
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Table 1
Comparison between pre- and post-reform budget items.

Budget items pre-reform
(D. 118/2011)

Budget items post-reform
(D. 118/2011)

Title Title
Source of financial resources Source of financial resources
REVENUE Categories Typologies
Type of revenue Nature of revenue
Resources Categories
Specific object of revenue Type of revenue
Missions
Titles Main functions and strategic
Main economic aggregates objectives of the relevant
administration
Programmes
Functions Categories of activities that
Type of activity carried out implement the objectives
EXPENDITURE defined by the politicians

Services

Individual offices required to
manage financial resources to
achieve assigned objectives
Intervention

Economic nature of the factors
of production of each service

(Adapted by Manes, 2015)

expenditure to current expenditure. This index has already been used in
the literature (Bisogno et al., 2023) to represent the relevance of long-
term projects. A paired t-test was conducted for investment expendi-
tures, current expenditures and the investment ratio.

In general, the paired sample t-test was conducted in situations in
which “the measurement scores in one group correlate with the scores in
the other group, as seen when two measures are taken in each individual
(e.g. before and after the intervention), which confirmed that the two
groups are no longer independent”. In this research, the paired t-test was
used to compare the difference in the average investment expenditures,
current expenditures and investment ratio, ante- and post-SEAP
approval period (Casella & Berger, 2021).

Thus, the paired t-test was conducted according to two periods: pre-
approval of the SEAP (pre-SEAP) and post-approval of the SEAP (post-
SEAP). The years structuring the two periods were selected because
public investment follows a different logic to that of the private sector.
The evolution of financial data does not immediately capture the evo-
lution of public works in the country, as this expenditure is only recor-
ded after the various execution stages. Therefore, financial data are the
basic variables for the observation of the arrival of resources in the
territory, but they only capture the behaviour of the entities with a
certain delay.

Three tests were carried out for all sectors involved in the analysis
and were performed through the Statistical Package for the Social Sci-
ence (SPSS) version 28.0.1.1. These tests are:

a. absolute value of investment expenditure, current expenditures
and investment ratio in the year following SEAP approval of each Mu-
nicipality as the post-SEAP period (t + 1), and the expenditure in the
years of approval of the action plan as the pre-SEAP period (t0).

B. average of investment expenditures, current expenditures and
investment ratio choosing, as the post-period, the average of the three
subsequent years (t + 3), and as the pre-approval period, the average of
the last three years, including the year of approval (t-3).

y. average of investment expenditures, current expenditures and
investment ratio, choosing as the post-period, the average of the five
subsequent years (t + 5), and as the pre-approval period, the average of
the last five years, including the year of approval (t-5).

Moreover, two additional paired t-tests were conducted in order to
provide further validity to the analyses:

8. average of investment expenditures, current expenditures and the
investment ratio by choosing the years after 2016 (post-2016) as the
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next period and the average of 2005 to 2016, excluding the year 2016
(pre-2016) as the period before approval.

€. average of investment expenditures, current expenditures and the
investment ratio by choosing the years after 2017 (post-2017) as the
next period and the average of the years 2005 to 2017, excluding the
year 2017 (pre-2017) as the period before approval.

The years 2016 and 2017 were chosen because about 92 % and 95 %
respectively of the municipalities received SEAP approval in those years.

Exploring the impact of SEAPs on municipal investment expendi-
tures, current expenditures and investment ratio, the authors tested two
explorative hypotheses: the null hypothesis (HO) and the alternative
hypothesis (H1).

HO. “The adoption of the SEAP has no effect on investment expendi-
tures, current expenditures and investment ratio in the Basilicata
Municipalities™;

H1. “The adoption of the SEAP has an effect on investment expendi-
tures, current expenditures and investment ratio in Basilicata
Municipalities”.

The probability (p) for statistical significance was determined as p <
0.05 (Casella & Berger, 2021).

The authors selected, as a data source, the “Open Bilanci” database
(“Open Bilanci” database, n.d.). It is an Italian public platform where
each Municipality can publish its balance sheet by collecting and de-
tailing their investments, expenditures, and interventions related to
several sectors (road maintenance, public lighting and public buildings).
Currently, the coverage is from the years 2005-2021.

A southern Italian region, Basilicata, was selected as a case study (see
Fig. 6), because of the relevant number of CoM signatories (92 CoM
signatories out of 131 total municipalities), 92 % of which are XS
municipalities.

In analysing the Basilicata CoM signatories (see Table 2), 81 mu-
nicipalities have approved their SEAP by JRC, with only two yet to begin
the updating process towards the SECAP, which includes the climate
component. Thus, a detailed analysis of the SEAPs approved in the first
commitment period (2008-2020) was performed in order to achieve a
comprehensive assessment of the public investments selected in the
SEAP sectors.

4. Results

In analysing the MyCovenant platform, the SEAPs of the Basilicata
Region have been detailed according to the occurrences of the SEAPs
sectors, and it emerged that there are three sectors selected by almost all
the signatories: local electricity production, residential building and
public lighting. The occurrences related to the remaining sectors remark
on the relevance of public interventions planned by the CoM 2020
signatories.

The main results from the CoM database analysis highlight that the
Basilicata CoM 2020 signatories have a preferential interest in devel-
oping actions related to sectors managed through “public” investment,
like public lighting or municipal building equipment facilities. Instead,
considering “private” sector investments (involving not only public ac-
tors but also a private company, stakeholders, etc.), there is a relevant
development of interventions related to the improvement of energy
production (i.e. photovoltaics and wind power) and energy efficiency of
the buildings.

To proceed with the analyses regarding the investment expenditures,
current expenditures and investment ratio of the municipalities in the
sample, it was necessary to find an alignment on two fronts. Firstly, by
aligning the chosen budget items with the sectors in which most of the
Basilicata municipalities designed SEAP actions. Secondly, (Santopietro,
Solimene, et al., 2023, 2022) found an alignment between the pre- and
post-reform budget items. In detail, the authors discovered an alignment
of three budget items (see Table 3) with two SEAP sectors (“public
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Fig. 6. Geographical distribution of Basilicata CoM Municipalities.

Table 2
Classification of Basilicata CoM Municipalities.

Status of commitment No. of municipalities

CoM signatories with a SEAP approved 81
CoM signatories without a SEAP 11
Non CoM signatories 39

lighting” and “municipal building, equipment/facilities”) where signa-
tories collected mainly public interventions. Specifically, CoM signa-
tories in the SEAP “municipal building, equipment/facilities” sector,
included the investments related to the “education” element of the
municipal budgets.

Taking into account these considerations, the authors have chosen
the macro-categories listed in Table 3 as a focus area of the analysis,
based on the sector in which the CoM Basilicata municipalities planned
their interventions to enable them to achieve their energy efficiency
objectives.

Fig. 7, presents a geographical distribution of the Basilicata CoM
2020 signatories that have developed their SEAP interventions related to
the public lighting and municipal buildings, equipment and facilities

Table 3
Comparison of municipalities budget items.

sectors. Expenditures related to the “Education” item in Table 3 were
included in the “Municipal buildings, equipment/facilities” SEAP sector
by the CoM 2020 Signatories.

To provide a general overview of the budget data of the municipal-
ities, the investment expenditures, current expenditures and the in-
vestment ratio were analysed taking into account the absolute values
over the time period covered.

Descriptive statistics were calculated for each expenditure item and
sector considered. The assessment covered the years before approval of
the SEAPs, i.e. from 2005 to 2016, and the post-approval years from
2016 to 2021 (see Tables 4, 5, 6).

From the descriptive statistics, education is the sector that shows, on
average, an increase in the post-approval period for the category of in-
vestment expenditure. All the sectors on average, sustained, for the
current expenditure, a decrease in the period after SEAP. Public Lighting
and Education presented an increase in the post-approval period in
terms of investment ratio. Only the Public Building sector registered a
sharp decrease in the years following 2016.

The authors carried out three paired t-tests in the quantitative
analysis of the public lighting, education and public buildings sectors.

The first paired t-test o (see Table 7) conducted on investment ex-
penditures shows a significant difference in the mean values of the three

Titles in the first-time frame (2005-2015)

Missions in the second time frame (2016-2021)

Expenditure for school services and maintenance of buildings

Education and the right to

Amount of all expenditure on education and school buildings

Education . R . .
owned - excluding kindergartens study (excluding kindergartens)
. A . Expenditure on administration and operation of activities and
Public e . Energy and diversification P . . P . . ..
o Expenses for public lighting installations services relating to the use of energy sources, including electricity
lighting of energy sources
and natural gas
. Expenditure on public housing, the operation of offices, the . . . . .
Public P .. P L & . P R Public and local housing Expenses for the construction, purchase and renovation of public
g provision of benefits to citizens in need, and the construction and . . . .
buildings and social housing plans and social housing

maintenance of facilities.

(Source: “Open Bilanci” Database)
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Fig. 7. Geographical distribution of CoM Signatories with interventions related to the public lighting or Municipal buildings, equipment/facilities.

Table 4

Descriptive statistics calculated based on investment expenditure for each sector.
Investment expenditures Means Std. Dev. Min Max Median
Public lighting_pre2016 38,094,150 35,062,109 0 144,125,188 33,618,602
Public lighting_post2016 23,783,492 28,864,251 0 103,704,452 9471,760
Education_pre2016 123,685,536 194,661,223 0 1,308,623,876 64,936,030
Education_post2016 244,860,689 267,565,583 0 1,369,957,490 164,391,898
Public building_pre2016 135,663,295 314,985,429 0 2,426,739,386 33,847,538
Public building_post2016 67,362,109 144,508,796 0 1,150,802,080 23,147,200

Table 5

Descriptive statistics calculated based on current expenditure for each sector.
Current expenditures Means Std. Dev. Min Max Median
Public lighting_pre2016 159,908,778 221,950,168 0 1,439,660,908 98,968,830
Public lighting_post2016 78,236,947 216,669,805 0 1,346,516,586 1319,400
Education_pre2016 698,118,757 3,240,632,394 0 27,724,342,090 141,542,970
Education_post2016 465,734,072 2,075,490,203 17,686,4 18,694,698,868 145,455,400
Public building_pre2016 17,357,098 88,150,262 0 749,950,426 0
Public building_post2016 17,116,973 118,129,949 0 1,053,681,048 0

Table 6

Descriptive statistics calculated from the investment ratio for each sector.
Investment ratio Means Std. Dev. Min Max Median
Public lighting_pre2016 0,350 0,472 0 2087 0,159
Public lighting_post2016 0,448 2574 0 23,024 0
Education_pre2016 0,606 1001 0 7515 0,317
Education_post2016 1460 1444 0 9872 1049
Public building_pre2016 15,450 56,293 0 445,541 0
Public building_post2016 1888 8006 0 60,248 0

sectors after and before the approval of SEAP. The effect of SEAP
adoption is statistically significant in the education t(80) = 2607, p =
0.011 and public lighting sectors t(80) = —2906, p = 0.005. However, in
the third sector, that of the public buildings, the difference between the
averages was not statistically significant, t(80) = —0,316, p = 0,753.
The second paired t-test § remarked the statistics significance of the

education sector t(80) = 3610 p = 0,001. The mean differences in the
public lighting sector after and before the SEAP are not statistically
significant, with t(80) = —1662 p = 0,100. In contrast to the short-term
analysis, the third sector, public buildings, has a statistically significant
difference between averages, t(80) = —3634, p = 0,000.

The third paired t-test y showed values for the education sector equal
to t(80) = 5040, p = 0,000, the public lighting sector obtains values of t
(80) = —2305, p = 0,024; the public building sector has values of t(80)
= —2990, p = 0,004. As comprehensive results, when the analysis is
conducted over a longer time span, all sectors turn out to be statistically
significant, showing an impact of the CoM initiative on investment
expenditures.

The three paired t-tests («, § e y) were also conducted on current
expenditures and the investment ratio using the same time references.
The analysis conducted on current expenditures (see Table 8) shows
inconsistent results. However, the only sector where current expendi-
tures are statistically significant, over the periods considered, is the
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Table 7
Results of the paired-sample t-test conducted on investment expenditures.
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Paired differences

95 % confidence interval of the difference

Investment expenditures Mean Std. Dev. Std. Err. Mean Lower Upper t dl Sig. (2-tailed)
Public lighting o test —31,421,451 97,304,532 10,811,615 —52,937,250 —9905,652 —2906 80 0,005
Public lighting p test —11,148,279 60,362,961 6706,996 —24,495,626 2199,068 —1662 80 0,100
Public lighting y test —12,715,883 49,639,308 5515,479 —23,692,035 —1739,730 —2305 80 0,024
Public lighting & test —15,860,772 60,105,040 6678,338 —29,151,088 —2570,456 —2375 80 0,020
Public lighting € test —10,907,872 65,098,214 7233,135 —25,302,269 3486,525 —1508 80 0,135
Education « test 93,234,121 321,907,637 35,767,515 22,054,497 164,413,744 2607 80 0,011
Education f test 78,494,775 195,692,420 21,743,602 35,223,628 121,765,923 3610 80 0,001
Education y test 121,640,514 217,222,522 24,135,836 73,608,671 169,672,358 5040 80 0,000
Education & test 218,313,533 264,615,041 29,401,671 159,802,343 276,824,723 7425 80 0,000
Education ¢ test 234,134,307 315,351,097 35,039,011 164,404,453 303,864,161 6682 80 0,000
Public building o test —4931,906 140,385,910 15,598,434 —35,973,780 26,109,968 —-0,316 80 0,753
Public building p test —42,931,709 106,312,042 11,812,449 —66,439,232 —19,424,186 —3634 80 0,000
Public building y test —65,860,305 198,219,464 22,024,385 —109,690,227 —22,030,382 —2990 80 0,004
Public building § test —62,101,429 263,675,751 29,297,306 —120,404,925 —3797,932 -2120 80 0,037
Public building € test —66,952,945 325,298,346 36,144,261 —138,882,316 4976,426 —1852 80 0,068
Table 8

Results of paired-sample t-test conducted on current expenditure.

Paired differences

95 % confidence interval of the difference

Current expenditures Mean Std. Dev. Std. Err. Mean Lower Upper t dl Sig. (2-tailed)
Public lighting « test —46,006,356 196,408,549 21,823,172 —89,435,853 —2576,860 —2108 80 0,038
Public lighting p test —63,603,711 232,453,522 25,828,169 —115,003,406 —12,204,017 —2463 80 0,016
Public lighting y test —86,795,609 177,547,110 19,727,457 —126,054,499 —47,536,720 —4400 80 0,000
Public lighting & test —115,603,678 243,587,339 27,065,260 —169,465,261 —61,742,094 —4271 80 0,000
Public lighting € test —105,051,299 218,528,845 24,280,983 —153,371,995 —56,730,604 —4326 80 0,000
Education o test —60,545,327 1,099,001,859 122,111,318 —303,554,593 182,463,940 —0,496 80 0,621
Education p test —127,370,449 929,618,207 103,290,912 —332,925,914 78,185,017 -1233 80 0,221
Education y test —229,468,714 1,318,541,589 146,504,621 —521,022,201 62,084,774 —1566 80 0,121
Education § test —391,934,109 2,607,698,854 289,744,317 —968,543,676 184,675,458 —1353 80 0,180
Education ¢ test —372,275,540 2,456,982,653 272,998,073 —915,559,018 171,007,938 —1364 80 0,177
Public building o test 5769,816 44,162,435 4906,937 —3995,300 15,534,932 1176 80 0,243
Public building p test 1899,453 33,292,514 3699,168 —5462,126 9261,032 0,513 80 0,609
Public building y test 1268,993 37,182,873 4131,430 —6952,816 9490,801 0,307 80 0,760
Public building § test —2611,870 27,180,451 3020,050 —8621,961 3398,221 —-0,865 80 0,390
Public building € test —3102,965 24,365,659 2707,295 —8490,654 2284,725 —1146 80 0,255

Public Lighting sector. The education and public building sectors in most
of the analyses conducted, are not statistically significant.

Several considerations can be made regards the investment ratio (see
Table 9). It is interesting to note that, regardless of the significance of the
statistical test (which again shows satisfactory results in the education

Table 9
Results of paired-samples t-test conducted on investment ratio.

sector), the coefficient of the averages calculated by the software is
mostly positive. This means that, on average, the ratio of investment
expenditure to current expenditure increases in the post-SEAP period.
With a higher ratio in the post-SEAP period, it is reasonable to assume
that investment expenditure is proportionally higher than in the pre-

Paired differences

95 % confidence interval of the difference
Investment ratio Mean Std. Dev. Std. Err. Mean Lower Upper t dl Sig. (2-tailed)
Public lighting « test —0,254 1016 0,113 —-0,479 —0,030 —2252 80 0,027
Public lighting p test 0,037 1453 0,161 -0,285 0,358 0,227 80 0,821
Public lighting y test 0,108 2652 0,295 —-0,478 0,695 0,367 80 0,714
Public lighting & test 0,278 3486 0,387 —0,493 1049 0,717 80 0,475
Public lighting € test 0,379 4174 0,464 —0,544 1302 0,816 80 0,417
Education o test 0,413 1454 0,162 0,092 0,734 2557 80 0,012
Education p test 0,480 1757 0,195 0,091 0,868 2456 80 0,016
Education y test 0,850 1635 0,182 0,488 1211 4676 80 0,000
Education & test 1494 1805 0,201 1094 1893 7446 80 0,000
Education ¢ test 1588 2105 0,234 1123 2054 6791 80 0,000
Public building « test —21,853 234,093 26,010 —-73,615 29,909 —0,840 80 0,403
Public building p test —16,267 83,062 9229 —34,633 2100 —1763 80 0,082
Public building y test -11,791 51,531 5726 —23,185 —-0,397 —2059 80 0,043
Public building & test —1589 145,885 16,209 —33,847 30,669 —0,098 80 0,922
Public building € test 0,900 169,939 18,882 —36,676 38,477 0,048 80 0,962
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approval period. This may indicate a willingness on behalf of the mu-
nicipalities to devote more financial resources to long-term projects,
thus effectively reducing their current operating costs.

5. Discussions and conclusions

The authors state that their discussions and conclusions are based on
the following assumption: “the municipalities that voluntarily joined the
COM initiatives committed themselves to planning strategic actions for
energy efficiency within the SEAP”. It is reasonable to think that the
significant variations between the average investment expenditure pre-
and post-SEAP are linked to the strategic actions formally planned in the
SEAP for each sector declared. In addition, the financial resources
available to municipalities are limited, so it seems illogical and irratio-
nal that one can make significant investments in the sectors covered by
SEAP actions.

Based on this purpose, the first assessment of investments related to
public energy efficiency measures can be considered an overall positive
impact of the CoM initiative on small municipalities (Domorenok et al.,
2020).

The sector that has benefited most in terms of financial allocation is
the education sector. A possible reason for this is the fact that public
buildings in the small municipalities of Basilicata are either municipal or
scholastic. Thus, municipal governance is oriented towards selecting
efficiency interventions, mainly in school buildings. The public lighting
and public building sectors also have benefited from participation in the
CoM initiative, albeit to a lesser extent than the education sector. In this
case, the increase in investment expenditure can be observed when the
object of analysis is the investment ratio.

The trend of financial data in the public sector is the fundamental
variable for observing the arrival of resources in the territory. However,
it only captures the behaviour of entities with a certain delay (Ferretti
et al., 2021). Since the financial crisis of 2009, public investment has
been progressively shrinking. According to (Ferretti et al., 2021),
decentralised authorities are responsible for 56 % of public gross fixed
capital formation, a higher percentage than in many European coun-
tries. To cope with the crisis, local authorities have had to review their
spending, preferring to reduce investment rather than provide services
to citizens (Ferretti et al., 2017). In 2018, LG investment spending
showed signs of recovery, but the trend reversal is still weak. This may
provide an explanation for the limited allocation of financial resources
of municipalities to investment expenditure in recent years. In this
context, the National Recovery and Resilience Plans (NRRP) represent a
financial push in a municipality's national, regional and local budget
availability, boosting the stock of investment expenditure.

The increase in investment expenditure appears to be the potential
benefit of joining CoM in terms of achieving financing opportunities for
SEAP projects, contributing to achieving sustainability goals and pro-
moting territorial and social development. The positive impact can be
explained by observing the increase in investment expenditure by sig-
natory municipalities in the post-adhesion period and because this
confirms the economic advantage in terms of “better opportunity” in
obtaining public funding, including European funding. According to
(Malandrino et al., 2019), to improve the energy performance of the PA,
effective detection systems must be implemented, and adequate data
and information must be available to assess the results obtained to
identify possible areas for improvement. In this scenario, the CoM
initiative could be a valuable tool to provide useful information and
guide energy efficiency actions.

The behaviour of municipalities appears to be consistent with
Legitimacy and Stakeholder theory.

The many CoM 2020 municipalities in Basilicata clearly explain the
need to gain legitimacy. The climate emergency and, consequently,
energy efficiency are a must that municipalities, as all other LGs, can no
longer ignore. CoM signatories show how municipalities increase their
legitimacy by participating in a European initiative where a community
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of similar organisations is employed for the same sustainability goal.

Under the stakeholder theory, municipalities include objectives
considered to be relevant in their strategic sustainability plans by many
stakeholder categories. Among them, there are citizens, employees,
government Institutions, and regulatory and policy makers at the fore-
front involved in global warming.

Accountability and reporting are also crucial in Legitimacy and
Stakeholder theory. The slight delay of the municipalities in providing
the SE(C)APs and reporting could be due to the lack of resources (mainly
human) able to do that.

Furthermore, as remarked by (Domorenok et al., 2020) the CoM
initiative promoted investment policies in energy efficiency, supporting
the weaknesses in terms of the small municipalities' technical capacity
and implementing CO3 reduction interventions oriented towards the EU
2050 targets. Considering the voluntary approach pursued by CoM, the
increase in investments has a positive impact in terms of incentives to
plan interventions for the reduction of energy consumption and support
modelling a “green awareness” in the citizens through these in-
terventions. Moreover, data on municipal budgets is a meaningful tool to
improve the monitoring capacity for SE(C)AP implementation and could
be considered as additional indicators to be included in the CoM
Monitoring Reports.

From a planning perspective, SE(C)AP designs long-term period
targets, offering the municipalities a way out to affirm the principles of
strategic planning in a perspective oriented to the usefulness of the re-
sults. Furthermore, SE(C)AP could fill the weaknesses of strategic
planning, performance measurement, and reporting according to per-
formance indicators, targets, and milestones.

Via the municipal budget analysis, the study tries to provide an
innovative approach to monitoring and assessing the strategic actions
planned as a consequence of the CoM undersigning. The reasonable
assumption is that strategic energy efficiency planning within the SEAP
affects investment choices made in the fields of intervention indicated in
the SEAP (Rivas, Urraca, & Bertoldi, 2022). These strategic decisions
should reflect any statistically significant change in investment expen-
diture. In the absence of the Municipalities' Monitoring Reports, this
new approach provides a means to evaluate and monitor the initial
financial impacts of the SE(C)AP. Moreover, this study tries to fill a gap
in previous literature because the financial profile of the topic is
addressed not at a country level but at the disaggregated level of the
individual municipality operating in the same area. Lastly, this study,
unlike the previous ones (Rivas et al., 2021; Rivas, Urraca, Palermo, &
Bertoldi, 2022), is not limited to providing a descriptive statistic of the
expenditure potentially related to the targets planned in the SEAP but
offers a comparison between the averages of the expenditure associated
with the SEAP intervention areas, in an attempt to understand whether
such strategic plans can reasonably match the relevant investment
choices.

Limitations related to this research are: 1) the focus on the public
investments related only to three categories (education, public lighting
and public buildings); 2) the economic assessment focused on CoM
municipalities; 3) the selection of a specific municipalities' population
size (i.e. below 10,000 inhabitants); 4) the small size of the sample
investigated.

Future developments of the research are the following. Firstly, the
extension to other private and public sectors to achieve an “urban
vision” (see also (Scorza & Santopietro, 2021)) of the SE(C)AP impact, it
is also useful to investigate other intervention categories including pri-
vate investments (i.e. the transport sector is one of the main SEAP sec-
tors (Croci et al., 2017; Kona et al., 2017), especially for those small
Municipalities with tourism specialisation (Santopietro, Scorza, &
Murgante, 2022)). Secondly, in order to assess where the funding for SE
(C)AP energy efficiency interventions comes from, the sources of in-
vestment (whether public or private) could be an additional monitoring
element. Thirdly, the sample was extended to medium-large population-
size municipalities (over 10,000 inhabitants). At least, CoM offers the
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possibility to join a group of municipalities, and this is a further field of
research useful to investigate forms of collaboration that could remove
both financial obstacles through the subdivision of transaction costs and
the exchange of know-how and best practices currently available
(Malandrino et al., 2019).
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