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ABSTRACT 
The Paris agreement fixed worldwide targets on the temperature increase below 2°C in the XXI century. 
Presently 176 countries ratified this framework. With the 20-20-20 package, the European Commission 
fixes three targets: (i) reduction of the European greenhouse gas emissions at least 20% below 1990 
levels by 2020, (ii) 20% of EU energy consumption must come from renewable resources by 2020 and 
(iii) 20% reduction in primary energy use compared with projected levels, by improving energy 
efficiency. To achieve these global targets, Covenant of Mayor was launched in 2008 as a voluntary 
initiative for local administrations that decide to adopt a plan of interventions concerning greenhouse 
gas mitigations achieving and exceeding the EU climate and energy targets. In the present paper, we 
analyse the global results of the initiative during its first decade of activity, focusing on the Italian case 
at national level, since it is presently the leading country in terms of population involved. 
Keywords:  Covenant of Mayors, climate change, energy efficiency, local energy plans. 

1  INTRODUCTION 
Global studies on climate change show that the increased celerity of variations registered in 
the XX century [1], [2] can sensibly affect natural ecosystems [3], [4] as well as human 
evolution [5], with potentially drastic scenarios in the long term [6], [7]. This suggests that 
strategies for sustainable management of such ecosystems should focus on maintaining their 
resilience [8]. 
     On this direction, the Paris agreement on climate can be considered the leading global 
framework on the topic, with the following aims [9]–[11]: 

 to keep the global temperature rise in XXI century below 2°C above pre-industrial 
levels, possibly limiting this increasing trend to 1.5°C  

 to strengthen the ability of countries to deal with the impacts of climate change.  

     The European Strategy for Climate change fixes three targets to make Europe more 
climate-resilient [12]–[15]:  

(i)  promoting action by Member States  
 (ii)  promoting ‘Climate-proofing’ actions at European Union (EU) level  
 (iii)  better informing decision-makers  

     Its low-carbon economy roadmap suggests that by 2050, EU should cut greenhouse gas 
emissions to 80% below 1990 levels and intermediate milestones to achieve this goal are 
40% emissions cuts by 2030 and 60% by 2040 [16]. The first deadline is set in 2020, in which 
the goal is to reduce greenhouse gas (GHG) emission by 20% [17]. To reach this goal EU 
encourages several actions including all territorial levels, with local emphasis [18]–[21]. 
     Under this perspective, the EU Covenant of Mayors (CoM) for Climate and Energy started 
in 2008 with the aim to gather local governments to achieving the EU climate and energy 
targets. Municipalities or groups of them (called “signatories”) can adhere to CoM 
voluntarily and sign a declaration stating that they plan to obtain specific targets of CO2 
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emissions reduction through specific local actions that are described in the Sustainable 
Energy Action Plan (SEAP) [22]. CoM initiative is part of the world climate change networks 
such as the Conference of Parties 21, “C40 cities”, the ICLEI – Local Governments for 
Sustainability [23] and the Smart Cities Initiative [24].  
     Several studies on the topic of the CoM initiative have been published so far, analysing in 
detail different scales of the initiative, from national [22], [25], to regional [26]–[31] and 
local [32]–[35]. The comparison between municipalities of different countries has also been 
considered [36]–[39]. 
     Local authorities play a leading role in the application of the SEAPs [40]–[42] and their 
economic investments to the global targets of the Paris agreement [43] are supported by 
citizens [44], [45] even if issues and barriers are still remaining [46]. Opportunities to link 
these actions to a circular economy vision come from projects like BIOREGIO [47].  
     Support to GHG reduction at municipal level has recently been afforded by recent studies 
[48], [49] through tools [50]–[53], indicators [54] and specific actions on several public 
sectors [55]–[59] that helps administrations improving the effectiveness of the action plans. 
Despite the broad interest in the initiative and the increasing dimension of the population 
involved in this initiative (250+ million inhabitants and 7700+ signatories), the status of 
implementation of the Covenant of Mayors by country is still lacking and an overview of the 
whole initiative is missing. The focus of the work is to provide a review of the first 10 years 
of the initiative and the status of implementation of the CoM in Italy, that is actually the 
country with the largest population involved by this initiative. 

2  THE COVENANT OF MAYORS IN THE DECADE 2008–2017 
Since 2008, CoM initiative provided an increasing number of signatories, both local and 
regional authorities, reaching in the period 2009–2013 the average of 963 new signatories 
per year (see Fig. 1(a)). Until 2015, majority of the new signatories fixes the targets of the 
SEAP to the year 2020. Starting from year 2016, the target of CO2 reduction was updated 
with the concept of climate mitigation and adaptation with a 2030 horizon. Action plan in 
this case is called Sustainable Energy and Climate Action Plan (SECAP). 
     From 2014, signatories started publishing the so-called Progress Plans (see Fig. 1(b)). 
Two types can be published: (i) the Monitoring Report, related to the mitigation and 
adaptation actions adopted, every two years; (ii) the Emission Inventory, related to resilience 
to climate change, reduction of emission and energy consumption, every four years. 
     Progress plans cover up to seven sectors in which specific targets are identified: industry, 
local electricity production, local heat cold production, municipal buildings equipment 
facilities, public lighting, residential buildings, tertiary buildings, transport; an eighth sector, 
called others, includes the remaining local fonts of energy consumption. 
     Despite the first signatures in 2008, we see in Fig. 1(b) that the first progress plans have 
been published in 2014, with a delay of six years. In the decade 2008–2017 a total of 1657, 
105 and 64 progress plans have been published considering respectively targets 2020, 
adaptation and 2030. If we analyse the ratio between the total progress plan and the total 
action plans, we find that for 2020 target we have a coverage of 52.7%, while for adaptation 
and 2030 targets, the coverage rises up respectively to 105.0% and 116.4%. Adaptation and 
2030 target from this analysis appear to be much better monitored respect to 2020 action 
plans. Causes of these different coverages need to be deeper analysed since implementation 
progresses play a fundamental role on the global achievement of GHG reduction [58]. 
     CoM is presently the world’s largest initiative that considers actions on energy saving and 
on local climate. CoM started in Europe in 2008, including in October 2010 already more 
than 2000 signatories.  
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Figure 1:   (a) Signatories of SEAP-SECAP in the period 2008–2017; (b) Progress plans in 
the period 2008–2017. Colours of the histogram represent the target of the 
SAEP-SECAP: 2020 (dark blue), adaptation (green), 2030 (light blue). Total 
number of signatories per year is represented by orange histogram. 

     The European Commission (EC) decided to broader the initiative in the EU Eastern 
Parnership countries (2011), to the European Neighbourhood South Region (2012) and Sub-
Saharan Africa, America, Japan, India, China and South-East Asia (2015). Mayors Adapt 
initiative and Compact of Mayors initiative joined together with CoM respectively in 2015 
and 2016, resulting in the present Global Covenant of Mayors for Climate and Energy. 
     In Fig. 2 we present the list of 53 countries with at least one local signatory of SEAP-
SECAP in the period 2008–2017 and their relative population involved in the CoM initiative. 
Fig. 2 shows with different colours the European member states (EU28, in blue) and the non-
EU28 states (in red). For the period 2008–2017, EU28 countries sum up 79.7% of the whole 
population involved in the initiative. The upper 10% percentile, that covers 5 countries of the 
list, includes Italy, Spain, United Kingdom, Germany and France. All these countries are in 
the EU28 and the sum of the population of their signatories covers 53.7% of the whole 
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signatories. The non-EU28 countries with the larger population involved in the initiative are 
Ukraine and Turkey, both with more than 10 million inhabitants. 
     Italy is presently the nation with the largest population involved in the initiative, 
representing by itself 17.3% of the total. In the next paragraph we describe the Italian 
experience and its status of implementation. 

3  COVENANT OF MAYORS IN ITALY 
In the period 2008–2017 the number of signatories (single authority and group of authorities) 
of the CoM initiative in Italy is 3172. Considering the single local authority covered by 
SEAPs in Italy, we have 3518 signatories with 2020 targets (43.99% of the total), 252 
signatories with 2030 targets (3.15%) and 314 signatories with adaptation target (3.93%), on 
a total of 7998 local authorities in the country. Total population covered by CoM initiative is 
41.8 million citizens (68.91%). We can distinguish 4 phases: (i) 2008–2010 in which almost 
no signatories are present, (ii) 2011 represents the rising part of the distribution (iii) 2012–
2015 with high number of signatories (75% of the total) and (iv) 2016–2017 in which a 
decreasing trend is present. 2 peaks of signatures are present in 2013 and 2015, with more 
than 700 signatories per year. 
     Distribution of specific targets identified in the SEAPs in Italy in the period 2008–2017 
is shown in Fig. 3. We can distinguish three main classes of targets in term of term of their 
presence in SEAPs: (A) high-presence targets are represented by municipal buildings 
equipment facilities, local electricity production and public lighting, (B) intermediate-
presence targets include transport, residential buildings and others and (C) low-presence 
targets include local heat-cold production, tertiary buildings equipment facilities and 
industry. 
     Class A includes the two main sources of public energy consumption of a local authority: 
municipal buildings and public lighting. Local electricity production is in class A, while local 
heat-cold production is in class C (respectively representing 20.84% and 3.46% of the total).  
     Private buildings (residential, industry and tertiary) sum 13% of the total even if these 
sources, together with the source due to transport, commonly represent the majority of GHG 
emission of local government areas. 
     In terms of the year selected to reach the target of the SEAP signed, almost all the 
signatories opted for 2020 (3143, 98.71% of the total), while only 28 signatories in the period 
2008–2017 planned targets with 2030 target year. 2020 targets are present in the signatures 
in the period 2010-2017, while 2030 targets appear only starting from 2016. 
     GHG reduction percentage is freely set by the signatories. Reference year for the reduction 
target is 1990. As already pointed out (e.g. in [22]), up to now rarely 1990 was chosen as 
reference year mainly due to difficulty for the local administration to evaluate data referred 
to the year 1990. More likely, year of the Baseline Emission Inventory (BEI) is between 2008 
and 2010, e.g. in the Portuguese case [22], resulting in some cases in a more ambitious 
process to reach the selected target, even if this cannot be always the case [60], [61]. Majority 
of Italian local administration opted for GHG reduction target in the range 20%–30% 
(79.53% of the total), while 12.54% and 4.40% respectively fixed the GHG emission 
reduction target in the ranges 30%–40% and 40%–50%. 103 signatories (2.98% of the total) 
fixed reduction targets over 50%, in some cases also assuming to become completely carbon-
neutral by 2050. 
     Majority of signatories and population (respectively 97.44% and 60.32% of the total) 
involved in the CoM initiative in Italy are part of small or extra small administrations 
(population respectively below 50000 or 10000 inhabitants). Different distributions in term 
of population covered by CoM initiative are present. 
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Figure 2:   Population per Country covered by Action Plans. Colours of the histogram 
represent the EU28 countries (blue) and extra EU28 countries (red) respectively. 
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Figure 3:   Sectors for which a specific action is assumed in SEAPs in Italy, in the period 
2008–2017. 

     In Fig. 2 we show the territorial coverage assigned to each municipality in Italy 
participating to CoM distinguished per target: (a) 2020 target, (b) adaptation and (c) 2030 
target.  
     2020 targets cover 141190 km2 (46.7% of the total Italian territory), while adaptation and 
2030 target cover respectively 10119 km2 and 13774 km2 (3.4% and 4.6%).  
     We consider for the macro-analyses 5 Italian administrative units (AU) as defined by EU 
first level Classification of Territorial Units for Statistics: North West (Aosta Valley, Liguria, 
Lombardy, Piedmont), North East (Emilia-Romagna, Friuli-Venezia Giulia, Trentino-Alto 
Adige/Südtirol, Veneto), Centre (Lazio, Marche, Tuscany, Umbria), South (Abruzzo, Apulia, 
Basilicata, Calabria, Campania, Molise), Islands (Sardinia, Sicily). In three AU (North West, 
North East and Islands) the coverage of 2020 mitigation target is over 60% (respectively 
62.84%, 66.07% and 66.95%), while Centre and Islands population coverage is lower 
(respectively 30.46% and 47.51%). The two regions with the lowest coverage, Lazio and 
Umbria, are part of the Centre AU, with a coverage respectively of 23.76% and 23.16%, 
while the two regions with the highest coverage, Abruzzo and Emilia-Romagna (respectively 
with 79.56% and 72.49%), are part of the South and North East AU. 

4  CONCLUSIONS 
In this paper we presented a review of the first 10 years of the Covenant of Mayors initiative 
in terms of global parameters like the number of signatories and SEAP-SECAP published, 
countries and population involved, temporal horizon of the targets, status of implementation  
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     (c) 

Figure 4:   Status of implementation of the Covenant of Mayors in Italy, showing the 
administrative areas covered by signatories: Target 2020 (a), in blue; Adaptation 
(b), in green; Target 2030 (c), in light blue. 

of the Progress Plans. Success in terms of signatories and population involved by CoM 
voluntary initiative in its first decade of activity underlines the increasing awareness at local 
scale of the global goal of low-carbon economy. Considering EU28, territorial coverage of 
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initiative is not homogeneous per country, with a higher density in the Mediterranean area 
(south of Spain and Italy in particular) and in Belgium. 
     Furthermore, we showed the status of implementation of the CoM initiative in Italy, that 
is presently the country with the larger population involved. In terms of specific targets, high-
presence of the categories named (i) municipal buildings equipment facilities, (ii) local 
electricity production and (iii) public lighting emphasises the role of the signatories, that are 
public local authorities or group of them. Private contribution to the local targets due to e.g. 
residential buildings, tertiary buildings and industries is less represented in the SEAP-
SECAP, even if they largely contribute, together with transport, to the total of GHG 
emissions. 
     Despite EU encourages climate actions with local emphasis, sometimes a limited presence 
of technical staff supporting local authorities that is appropriately trained on this specific 
topic could limit the development of targets and consequently the monitoring phase. 
     Local sustainable energy production, in the more general view of a local circular economy, 
can positively contribute to reach the goals fixed by EU and in order to improve the resilience 
of Earth’s climate, but it is necessary to constantly monitor the whole of the actions and also 
to have an estimate of the emissions (e.g. BEI here described) of local authorities that are 
actually excluded from the initiative in order to give an overall opinion in terms of percentage 
of GHG emissions. 
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