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A B S T R A C T   

As recognized by the Paris Climate Agreement of the United Nations Framework Convention on Climate Change 
(UNFCCC), local and subnational regions are crucial actors to achieve international mitigation and adaptation 
commitments. Scientific literature and empirical evidence point at multi-level climate governance as a crucial 
factor to engage subnational levels in the achievement of national and international objectives. This work focuses 
on the multi-level climate governance arrangements in Italy to investigate how Italian regions/provinces/cities 
are contributing to the achievement of national commitments. To this purpose, the paper undertakes a review of 
the climate policies of different tiers of government adopted to date and of the interrelationships among them. 
The results of the analysis show that the effective coordination between the different government levels should 
be strengthened to further incentivize and support initiatives at the local level. Results also show the relevant 
role played by international regional and city climate networks in boosting local and regional climate planning in 
Italy.   

1. Introduction 

The Paris Agreement on climate change, adopted at the COP21 in 
December 2015, represents an important milestone in global climate 
policy. It aims to limit global warming to below 2 ◦C and, pursue efforts 
to limit it to 1.5 ◦C, leading governments “to increase the ability to adapt 
to the adverse impacts of climate change and foster climate resilience 
and low greenhouse gas emissions development” (UNFCCC art.2b, 
2020). To reach this goal, the role of subnational actors is central 
(Hultman et al., 2020), as recognized by the Agreement itself (“Parties 
recognize that adaptation is a global challenge faced by all with local, 
subnational, national, regional and international dimensions, Art.7.2) 
and acknowledged by international scholars (Aust, 2019; Kuramochi 
et al., 2020). 

Subnational actors have reached prominence. For example, in the 
first IPCC (Intergovernmental Panel on Climate Change) assessment 
reports, cities were not taken into consideration, e.g. by assessing issues 
of climate change in urban areas (Hebbert and Jankovic, 2013), 

however, as of the Fifth Assessment Report (AR5) the role and capacities 
for climate action of sub-national authorities were strengthened. This 
means, nations are increasingly identified as being unlikely to meet their 
international commitments without a strong engagement from subna-
tional government levels (Betsill and Bulkeley, 2016; Rabe, 2007). In 
addition, leading cities in climate action sometimes set themselves more 
ambitious goals than national and international governments (Kern, 
2019), thereby contributing to the increase of national ambitions. 

The necessary involvement of regional and local authorities to ach-
ieve national and international climate goals revealed an important 
policy gap (Corfee-Morlot et al., 2009). While traditionally, national, 
regional and local environmental policies have been insufficiently co-
ordinated (Lesnikowski et al., 2020), several authors now focus on 
multilevel climate governance as a crucial factor to open up these di-
visions and highlight inter-influences (Nilsson et al., 2012; Revi, 2017), 
and to manage the transboundary nature of environmental impacts. 
Sharing this understanding, the literature has produced a relevant 
corpus of research in which multilevel governance emerges as a crucial 
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policy issue to assure the alignment and efficiency of climate actions 
across jurisdictional levels (Tait and Euston-Brown, 2017). In particular, 
multilevel governance is pointed out as a path to avoid policy gaps be-
tween local action and national frameworks (Corfee-Morlot et al., 2009); 
advancing action and overcome existing barriers (Amundsen et al., 
2010); and accelerating routine operation (Bickel et al., 2020) by 
creating local climate capacity (Fiorino, 2014). The relevance of 
multilevel governance in climate policy has been reinforced following 
the integration of the “sub-national” as a meaningful category in the 
international climate regime after the Paris Agreement (Castán Broto 
and Westman, 2020). In fact, the Paris Agreement, and other contem-
porary international frameworks (the 2030 Agenda for Sustainable 
Development (United Nations, 2015a), the Sendai Framework for 
Disaster Risk Reduction (United Nations, 2015b)), foster more connec-
tions between international, non-state, and subnational climate gover-
nance (Jordan et al., 2018). 

The European Union (EU) is leading the path towards limiting global 
warming, aiming to become the first climate-neutral continent by 2050. 
This engagement was confirmed by the European Commission with the 
launch of the European Green Deal in December 2019 (European Com-
mission, 2019) that aspires to turn environmental and climate threats 
into new opportunities through a deep socioeconomic transformation. 

The EU targets and the Green Deal program confirm the crucial role 
that cities, regions, and other subnational authorities, as well as the civil 
society, must play in fighting climate change. Subnational authorities 
are in particular called to scale-up their efforts and support actions to 
reduce GHG emissions, as well as to build resilience and decrease 
vulnerability to the adverse effects of climate change (European Union, 
2020). Beyond this, they are also called to interconnect effectively 
climate action with other crucial policy fields and to enhance local 
awareness-raising and climate co-creation to allow a societal green 
transition (De Gregorio Hurtado, 2021). 

The European Commission provides assistance to cities and regions 
in developing mitigation and adaptation strategies in different ways and, 
particularly, through the EU Covenant of Mayors for Climate and Energy 
(CoM) (EU Covenant of Mayors, 2020a) recognizing existing limitations 
and difficulties (e.g., different priorities and level of engagement of 
Member States; different baseline conditions of cities; different capac-
ities). In addition to the CoM, the literature has also identified the 
importance of other city networks in supporting local climate action, 
such as C40 (Cities Climate Leadership Group (C40 cities, 2020)) and 
ICLEI (the International Council for Local Environmental Initiatives 
(ICLEI Europe, 2020)). For example, Johnson et al. (2015) argue that 
city networks have been crucial not only for advocacy and awareness 
raising, e.g. giving visibility to the role of cities and other subnational 
government levels in the framework of global and EU climate gover-
nance processes (Kona et al, 2018a, 2019), but also for the dissemination 
of guidelines and approaches, e.g. with relation to climate-proof hous-
ing, transportation, and for the tracking of emissions at the urban scale 
(Heikkinen et al., 2020; Johnson et al., 2015) note that cities that are 
members of cooperative networks are more likely to initiate the adap-
tation process than other cities and more likely to have higher levels of 
adaptation planning (Nguyen et al., 2020). suggest that city networks 
(C40 in this case) also encourage and support the creation of innovative 
climate solutions in member cities. The main contribution of city net-
works in addressing the climate crisis is recognized as: (i) facilitating 
knowledge sharing among cities, (ii) facilitating the access to funding 
and, (iii) most important according to (Haupt et al., 2021), establishing 
informal city-to-city relationships based on mutual trust. However, a 
topic that needs further investigation and more critical analysis is the 
relation between city networks and climate action implementation 
(Gordon and Johnson, 2018), i.e. city networks are the right governance 
tools to move from the experimentation stage to empirical effects. This 
and the relation to multi-level governance are the aspect where this 
study aims to make contributions. 

This study focuses on the Italian case study. In Italy, the climate crisis 

is particularly feared, considering that most of the territory is highly 
vulnerable to the projected increase in extreme weather events (Euro-
pean Environment Agency, 2020). The probability of risk from extreme 
events has increased by 9% in the last twenty years (Spano et al., 2020), 
with the urban environment being identified as one of the most 
vulnerable areas. Urbanized areas will suffer strong negative impacts 
from climate change, especially in relation to heat waves and intense 
rainfall events. These concerns are underlined in the declarations of 
“Climate and Environmental Emergency”, which Italy made on 
December 11, 2019, following the declaration of the European Parlia-
ment (November 2019). Italian regions and cities have followed suit. At 
the time of writing, 88 Italian local governments have declared Climate 
and Environmental Emergency (Climate Emergency Declaration, 2020). 

The role of multi-level governance as a solution to these anticipated 
risks and connected impacts and the role played by the transnational 
cooperation networks in addressing climate change at the sub-national 
level in Italy is highlighted in the literature (Barbi and de Macedo, 
2019; Domorenok, 2019). However, how multi-level governance ar-
rangements and city networks work in tandem is not investigated. It is 
also not clear how multilevel governance plays out empirically, i.e., how 
the local level is supported by the regions and provinces, or at the 
contrary how the local level drives provincial and regional climate tar-
gets/ambition. This study aims to contribute to closing these gaps by 
analysing the state of the art of multi-level climate planning in Italy. By 
reviewing available adaptation and mitigation plans approved by the 
regional, provincial and municipal authorities, and studying the content 
of these plans, the relation and cooperation among the different 
governance levels are investigated. Furthermore, networks of interna-
tional local authorities are analysed to understand their role in the 
development of regional, provincial and local climate planning in Italy. 
Starting from a well consolidated analytical framework developed in 
(Pietrapertosa et al., 2019) and (De Gregorio Hurtado et al., 2015) the 
analysis is further supported by a scoring system, developed ad-hoc to 
assess the level of ambition of Italian local climate plans and fully 
replicable also in other studies focusing on multilevel governance 
analysis. 

The paper is structured as follows: In Section 2.1, a detailed 
description of the Italian multi-level planning system set up to address 
climate change issues is presented. Then, the method adopted to select a 
representative sample of plans drawn for regions, provinces, and cities 
(Section 2.2), and to review their content (Section 2.3) is described. 
Section 2.4 presents the analytical framework set up to evaluate urban 
mitigation and adaptation plans. The results are presented in Section 3 
and discussed in Section 4. Finally, conclusions are drawn in Section 5. 

2. Materials and method 

The method was based on the review of a representative sample of 
Italian climate plans drawn at different government levels. Section 2.1 
briefly describes the structure of the Italian multi-level system of climate 
planning. Section 2.2 describes the selection of the sample of plans, 
while Section 2.3 introduces the common review framework adopted for 
the content analysis of the plans. 

2.1. The Italian multi-level climate planning system 

Italy is a country with an institutional architecture based on four 
government levels: national, regional, provincial and municipal. Policy 
responsibilities and competences are distributed between these 
governmental tiers on the basis of a federalization process that took 
place in the 1980s and the 1990s and empowered the regional level. As a 
result of that process, regions have legislative power different from the 
national state and the capacity to enact laws that regulate the govern-
mental action of provinces and municipalities. Among the competences 
shared between the state and the regions are energy and environmental 
issues, which result in the regional level playing a pivotal role in the 
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national climate policy (De Gregorio Hurtado et al., 2014). Both levels 
are called to achieve the binding targets set by the EU, while the first has 
exclusive power about the protection of environment and ecosystems, 
the municipalities have operative competences relative to the gover-
nance of environmental issues (e.g. operative actions to cope with 
hydrogeological instability) (Italian Parliament, 2001). Moreover, mu-
nicipalities have the capacity to develop their climate strategies on 
mitigation and adaptation in full alignment with the State and regional 
guidelines and objectives. In this regard there are no binding regulations 
from higher government levels that require municipalities to implement 
local climate strategies. As a consequence, the lower levels of govern-
ment are acting with regard to climate issues on a voluntary basis, which 
has generated a rich and complex landscape of climate action dominated 
by a high level of heterogeneity across regions, provinces and cities (De 
Gregorio Hurtado et al., 2015). 

Between regions and municipalities, there are the provinces, an in-
termediate local authority which since 2014 (Law April 7, 2014, n. 56) is 
going through a deep process of transformation that has not yet been 
completed. Several provinces have been transformed into metropolitan 
areas, many of them continue to carry out their functions, albeit with an 
increasingly marginal role, except for the autonomous provinces which 
in fact have the powers of the regions. 

An overview of the reference climate mitigation and adaptation 
framework in Italy is provided in Table 1. 

The Italian National Energy and Climate Plan (NECP), which the 
National Government submitted to the European Commission in 2019, 
aims to comply with the Paris Agreement process by reducing green-
house gas emissions by at least 40% by 2030 compared to 1990. 
Necessarily, in the coming years this will be updated to meet the 
ambition of even higher emissions cuts announced by the European 
Commission in September 2020 (from 40% to at least 55% by 2030). 
Regarding adaptation the roadmap at the national level is set by the 
National Strategy for Adaptation to Climate Change (SNACC) that was 
passed in 2014. It foresees the adoption of the National Plan to Climate 
Change Adaptation (PNACC), an instrument that started to be developed 
based on a participative process, but that has been relegated from the 
policy attention since 2017. 

2.2. The sample of climate plans 

The analysed sample includes all the 32 Italian cities included in the 
restricted sample of Eurostat’s City statistics database (former Urban 
Audit database, (Eurostat, 2020, 2015); the 32 provinces in which these 
cities are located; 19 regions and 2 Autonomous Provinces - AP (Trento 
and Bolzano), which from a planning perspective function as regions. 
This sample covers 30% of the Italian provinces (32 out of 107) which 
represents 54% of Italian population. Fig. 1 shows the population of the 
regions and provinces considered (the percentages that appear there 
indicate the share of the provincial population included in the sample 
compared to the total regional population). Eurostat’s City statistics 
database provides statistics on large and medium-sized urban areas from 
the European Union Member States, including information on different 
aspects of the quality of urban life for Europe’s cities. The cities were 
selected by Eurostat in cooperation with the National Statistical Offices 
and are geographically dispersed to ensure a balanced and regionally 
representative sample. 

The search of climate plans approved by the Italian regions, prov-
inces and municipalities included in this sample was carried out be-
tween November 2018 and November 2019 mainly through the 
Internet, following the methodological steps represented in the flow 
chart of Fig. 2. 

As a first step, Integrated Regional/Provincial/Municipal Climate 
change mitigation and adaptation plans were searched for on the 
Internet. If an integrated plan was not available, the search was carried 
out separately on dedicated Regional/Provincial/Municipal mitigation 
and adaptation plans using the keywords listed in Fig. 1. In the case of 
cities, where the search yielded no results, the online Covenant of 
Mayors for Climate and Energy database (EU Covenant of Mayors, 
2020b) was consulted by searching the Sustainable Energy Action Plan – 
SEAP (for mitigation) and the Sustainable Energy and Climate Action 
Plan – SECAP (for mitigation and adaptation). In fact, Italy represents 
the EU Member State with the highest share in terms of CoM signatories 
and population coverage (Kona et al., 2018b). For those region-
s/provinces/municipalities without a dedicated climate mitigation plan, 
a search for the availability of Energy Environmental Plans-EEP was also 
conducted. These were considered relevant for the analysis if a quanti-
tative reduction target on GHG/CO2 emissions was specified. 

At regional level, Italian EEPs are not articulated as Climate Plans 
(Regione Lombardia, 2009), but as tools for energy planning through the 
identification of strategies for a more efficient use of energy resources, 
sometimes in relation to different scenarios of greenhouse gases or CO2 
emissions reduction. 

Furthermore, the participation of regions and provinces in the 
following international initiatives was recorded:  

- Paris Pledge for Action: It deals with commitments of cities, regions, to 
support the objectives of the Paris agreement (Paris2015 
COP21-CMP11, 2020).  

- Under2 Memorandum of Understanding (Under2 MOU): It is a climate 
agreement for subnational governments set down in the framework 
of “The Under2 Coalition” (Under2 Coalition, 2020). By signing the 
agreement each regional and national government commits to 
limiting GHG emissions to 80–95% below 1990 levels, or to below 2 
annual metric tons per capita, by 2050. This engagement supports 
knowledge transfer, integration, and strengthening of regional pol-
icies on mitigation and adaptation.  

- Covenant Territorial Coordinators of the Covenant of Mayors for Climate 
and Energy (Covenant of Mayors, 2020): Regions, Province and 
Metropolitan areas can provide support to signatories of the CoM by 
conducting a CO2 emission inventory and/or a climate risk assess-
ment, as well as in preparing and implementing their Sustainable 
Energy and Climate Action Plans. 

Table 1 
Italian National Mitigation and Adaptation frameworks.  

National Mitigation Strategy National Adaptation Strategy 

Name - Year & 
GHG Targets 

Relation to local 
government 

Name - Year Relation to local 
government 

In compliance 
with Paris 
Agreement, 
the Ministry of 
Environment 
has prepared 
the National 
Energy and 
Climate Plan 
(NECP) – 
2019 ( 
Ministry of 
Economic 
Development 
et al., 2019) 
with the aim 
of reducing 
greenhouse 
gas emissions 
by 2030 by at 
least 40% 
compared to 
1990. 

The NECP was 
drawn up in close 
collaboration 
with the regions. 
In view of the 
objectives for 
2030 and 2050, 
it considers 
necessary to 
stimulate a more 
active role of the 
local authorities 
closest to the 
citizen through 
the capitalization 
and 
enhancement of 
the actions under 
implementation 
in the framework 
of their own 
SEAP/SECAP of 
the CoM. 

National Strategy 
for Adaptation to 
Climate Change 
(SNACC) - 2014 ( 
Italian Ministry for 
the Environment 
Land and Sea, 2014) 
The process of 
adoption of the 
National Plan to 
Climate Change 
Adaptation (PNACC) 
– 2017 (( 
Euro-Mediterranean 
Center on Climate 
Change CMCC, 
2017)) has been 
stopped since 2017. 

The SNACC 
establishes a 
National 
Observatory 
coordinated by 
the Sardinia 
Region and made 
up of the Regions 
and local 
representatives, 
for the 
identification of 
territorial and 
sectoral 
priorities, as well 
as for the 
subsequent 
monitoring of 
the effectiveness 
of the 
implemented 
adaptation 
actions.  
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2.3. Review framework for the analysis of the plans 

The review framework for analysing the Italian climate plans at 
regional, provincial and municipal levels was based on the methodology 

developed by Reckien et al. (Reckien et al, 2018, 2019) for local climate 
plans. This framework was further enhanced and tailored to the analysis 
of provincial and regional mitigation and adaptation plans. It was then 
applied by investigators to extract and organise the key information 

Fig. 1. Distribution of the provincial sample among regions. Regional population (in green), provincial population (in blue) and percentage of provincial population 
within the related region (in the case of AP of Bolzano and Valle d’Aosta no city is included in the sample) (ISTAT, 2019). (For interpretation of the references to 
colour in this figure legend, the reader is referred to the Web version of this article.) 

Fig. 2. Flow chart of the Internet search of regional, provincial and municipality plans.  
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contained by the plans at different institutional levels in the sample. For 
the collected plans, general information (as for example name of the 
plan, year of adoption, typology of plan - e.g., SEAP) and more specific 
data derived from a careful reading of the content of each plan 
(including, for example, targets on CO2/GHG emissions, etc.) were 
recorded and analysed. Common lists of indicators (descriptors) were 
therefore set up for each level of governance investigated (Region/-
Province/Urban) and used as reference for the analysis. These lists are 
available in an open-access dataset (Pietrapertosa et al., 2021) where the 
main data related to urban mitigation plans were extracted from 
([dataset] Salvia et al., 2020). 

Such a dataset of key indicators for Italian sub-national climate plans 
was then analysed in order to identify: 1) the actions that are being 
developed by each government level (national, regional, provincial, and 
municipal); and 2) the interrelations between these actions in order to 
understand how the multi-level governance framework is working in the 
Italian case. This was particularly useful to understand if the upper 
levels of government are involving and/or supporting the local level in 
the development of their climate actions other than setting policy ob-
jectives to guide local actions. 

2.4. Analytical framework to evaluate the level of ambition of the urban 
mitigation and adaptation plans 

To evaluate and compare the recorded mitigation and adaptation 
plans of the city sample, an analytical evaluation framework was 
implemented. In particular, starting from the evaluation framework of 
(Grafakos et al., 2019; Heidrich et al., 2013), specific criteria of evalu-
ation were developed widening and adapting the scope of existing 
scoring systems to the specific goals of the study. 

An outline of the analytical framework adopted to evaluate specif-
ically the local climate plans is represented in Fig. 3. 

Three levels of evaluation were considered, (i) mitigation, (ii) 
adaptation and (iii) integration of mitigation and adaptation. Three in-
dicators were selected for the first two levels and one indicator for the 
third one, which aims to assess the degree of integration of mitigation 
and adaptation issues whether dealt with in a single municipal planning 
document. 

The adopted evaluation criteria and scoring system, which uses a 
scale ranging from 0 (lowest) to 2 (highest), is reported in Table 2. 

Fig. 3. Outline of the analytical framework adopted to evaluate the local mitigation and adaptation plans.  

Table 2 
Evaluation criteria and scoring system.  

Indicator/Level of 
evaluation 

Mitigation plan Adaptation plan 

1. Time horizon  - 0: The plan provides 
CO2/GHG reduction 
target in the short term 
(up to 2020)  

- 1: The plan provides 
CO2/GHG reduction 
target in the medium 
term (up to 2030)  

- 2: The plan provides 
CO2/GHG reduction 
target in the long term 
(up to 2050)  

- 0: No adaptation plan was 
available 

- 1: The plan was approved 
before 2014 -year of approval 
of the Italian national 
strategy– 2: The plan was 
approved after 2014 

2. Level of ambition  - 0: The plan sets a 20% 
or lower CO2/GHG 
emission reduction 
target  

- 1: The plan sets a CO2/ 
GHG emission 
reduction target greater 
than 20% and lower 
than 40%  

- 2: The plan sets a CO2/ 
GHG emission 
reduction target greater 
than 40% (incl. carbon 
neutrality target)  

- 0: The plan does not 
mention future climate 
projections or 
vulnerabilities that cities 
will face  

- 1: The plan mentions future 
climate projections or 
provides vulnerabilities 
that cities will face  

- 2: The plan mentions future 
climate projections and 
provides vulnerabilities 
that cities will face 

3. Monitoring and 
Evaluation (M&E  

- 0: The plan does not include a M&E system  
- 1 The plan includes a M&E system  
- 2: The plan includes a M&E system and has already 

completed a first monitoring stage 
4. Level of integration 

between mitigation 
and adaptation 
strategies  

- 0: No integrated mitigation and adaptation plan is 
available  

- 1: A partial integration of mitigation and adaptation plan 
is available (e.g.: there is only an informative chapter 
included into mitigation or adaptation plan)  

- 2: A full integrated plan of mitigation and adaptation is 
available  
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3. Results 

3.1. Climate adaptation and mitigation planning at the regional levels 

At regional level, this research identified only one Mitigation plan 
(adopted by the AP of Bolzano), one Integrated Mitigation and Adap-
tation Strategy (Emilia Romagna), two Regional strategies for adapta-
tion to climate change (Sardegna and Lombardia) and four Energy 
Environmental Plans (EEP) (Valle D’Aosta, Liguria, PA of Trento and 
Friuli-Venezia Giulia) that have defined binding targets for the reduc-
tion of greenhouse gases or CO2 emissions, making these plans equiva-
lent, for the purposes of this study, to mitigation plans. 

Fig. 4 provides an overview of the current availability of regional 
mitigation and adaptation plans, as well as their commitments to reduce 
carbon emissions (CO2 or GHG) included in the available plans and/or 
through their participation to the Under2 MoU climate agreement 
(Under2 Coalition, 2020). The figure also shows the four regional 

governments which have subscribed to the Paris Pledge for Action: the 
municipalities of Milano in Lombardia and Venezia in Veneto, as well as 
the Lombardia, Emilia Romagna and Sardegna regions. 

The analysis shows that 57% of the Italian regions (12 regions) have 
a climate mitigation target and 29% (6 regions) have a mitigation plan. 
They include 52% and 14% of the Italian population, respectively. 
Moreover, 3 (14%) Italian regions (27% of the population) have an 
adaptation plan. 

12 regions can be considered particularly active, because they both 
have a quantitative target for reducing CO2 or GHG emissions, and have 
signed concrete commitments within international networks. Among 
these regions, nine committed to an over 80% reduction by 2050 
compared to 1990 (including the Trento AP which aims at an ambitious 
reduction of 90%). Concerning the time horizon, Valle d’Aosta and 
Liguria set a target for 2020, Friuli-Venezia Giulia for 2030 and the 
remaining ones for 2050. AP of Trento and AP of Bolzano also defined an 
intermediate target, respectively for 2020 and 2030. All regions refer to 

Fig. 4. Summary of the availability of mitigation and adaptation plans in Italian Regions: mitigation plans (regions shaded in green), mitigation and adaptation plans 
(light blue), adaptation plans (light yellow), Energy Environmental Plans with a CO2/GHG target (dark blue). Grey regions do not have mitigation/adaptation plans, 
nor have made commitments in the context of the most important international initiatives/networks. Source: own elaboration with Mapchart.net (MapChart, 2020). 
(For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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1990 as the base year for calculating carbon reduction. Only three 
Italian regions (Sardegna, Lombardia and Emilia Romagna) have an 
adaptation plan, whereas Emilia Romagna has an integrated mitigation 
and adaptation plan. 

Regarding the role of international initiatives/climate networks, 
Fig. 4 shows the seven regions that are signatories of the Under2 MOU 
(Under2 Coalition, 2020). They have committed to reduce 80% of their 
emissions by 2050, which is in line with the commitment to keep global 
temperature increases well below 2 ◦C with efforts to reach 1.5 ◦C (i.e. 
reaching the Paris Agreement). Although it is not legally binding, sign-
ing the Under2 MOU the regions demonstrate a clear and lasting 
commitment to reduce emissions in the decades to come. Interesting, 
these regions are from across Italy, not just from the economically strong 
Northern part of Italy. 

Regions without a mitigation plan that have signed the Under2 MOU 
as Piemonte, Lombardia, Basilicata and Abruzzo have formally and 
concretely started the activities to cope with the climate crisis. 

3.2. Climate adaptation and mitigation planning at the provincial level 

At provincial level only few mitigation plans are available: two 
Sustainable Energy Action Plans – SEAP (Torino, L’Aquila) developed in 
the framework of the Covenant of Mayors and two Energy Environ-
mental Plans - EEPs with CO2-related targets (Verona, Cremona). These 
four plans relate to 13% of the provinces of the sample and include 6% of 
the Italian population. As concerns adaptation, no plans are available 
albeit several provinces have already included adaptation issues in their 
development policies (e.g., Torino, Padova, Modena, Potenza). In a 
multilevel vision, it is worth noting the case of the Province of Potenza: 
although it does not have a climate plan, it has initiated territorial co-
ordination activities for the municipalities of its territory within the 
“Making Cities Resilient Campaign” (United Nations Office for Disaster 
Risk Reduction (UNDRR), 2020), which aims to provide support to 
develop integrated strategies for local resilient development. 

In the framework of the CoM, regions and provinces can act as 
Covenant Territorial Coordinators-CTC providing strategic guidance, 
technical and financial support to municipalities. In Italy, out of 4888 
CoM signatories 46% of municipalities have been supported by a CTC, in 
particular, 28% by a regional CTC and 18% by a provincial CTC 
(“Covenant of Mayors for Climate & Energy,” 2018). 

3.3. Climate adaptation and mitigation planning at the municipal level 

On the climate mitigation front, the analysis underlines the success of 
the CoM initiative among the investigated Italian cities. Indeed, city 
networks are very important for the Italian local governments: at the 
beginning of 2020, the Italian signatories made up almost half of all 
signatories. Most analysed mitigation plans are represented by SEAPs 
developed in the framework of the CoM on a voluntary basis, in 
particular, 78% (24 out to 32) of cities in the sample have a SEAP, 19% 
of cities have no plan, and only one of them has an EEP with a GHG 
emission target. 

All the SEAPs have set a GHG/CO2 emission reduction target greater 
than or equal to 20% by 2020, which represents the minimum 
requirement set by the CoM. This reveals that many Italian cities lack 
ambition - at least in terms of the urgency and scale of mitigation and 
emissions reduction required to meet the Paris Agreement (Salvia et al., 
2021). 

Moreover, the common short time horizon (2020) of these local 
climate plans underlines two important urgencies: i) municipalities have 
to monitor if the undertaken actions have made it possible to reach the 
goals; ii) to help achieve Europe’s ambitious climate neutrality goal by 
2050, cities should engage in new low-carbon and resilient medium and 
long-term development strategies. An intermediate step is envisaged by 
the CoM in their most recent guidelines on SECAPs (Sustainable Energy 
and Climate Action Plan), where they introduce the objective of cutting 

down at least 40% of CO2 emissions by 2030. 59% of the cities in the 
analysed sample made this commitment, but so far no new SECAP plans 
have been implemented. It is argued that to pursue these goals, cities 
should be supported and work in joint action with higher territorial 
governments. 

Regarding urban adaptation planning, only two cities have adopted a 
plan: Bologna and Ancona. In both cases, the plans were developed in 
the framework of European projects. Ancona is located in a region where 
there is no adaptation plan or mitigation plan. Ancona’s plan was 
developed before 2014, the year in which the Italian national strategy 
was adopted. Bologna, on the other hand, is located in a region, Emilia 
Romagna, which has been very active in climate planning and can count 
on a regional adaptation plan. The Bologna adaptation plan is more 
recent and was approved after 2014. The limited adoption of adaptation 
plans by cities can be, at least in part, explained, by the fact that many 
issues related to climate emergency have traditionally been addressed 
within sectoral plans (Pietrapertosa et al., 2019; Reckien et al., 2019). 

3.3.1. Evaluation of local adaptation and mitigation climate plans in the 
scoring system 

The results of the application of the scoring system to the selected 
plans is presented in Fig. 5. Only the mitigation plan of Milano has a 
medium-term (2030) CO2 reduction target, while all the other plans 
have short-term (2020) objectives. 

Fig. 5 shows that no city reaches the maximum score, both the mu-
nicipalities of Bologna and Ancona obtain the best overall performance 
as they are the only ones, in the analysed sample, to include in the 
scoring system also the urban adaptation plans. As regards the evalua-
tion of the mitigation plans, 7 of them reach a good evaluation (5 out of 
8), while the majority (13 municipal plans out of 28) do not obtain the 
sufficiency. 

In particular, as concerns the level of ambition 16 cities have a 
reduction target between 30% and 40%, and none of them have a CO2/ 
GHG reduction target higher than 40%. Both the adaptation plans scored 
the highest, having included future climate projections as well as an 
assessment of the vulnerabilities that cities will have to face. 

The monitoring and evaluation criterion assigns the highest score to 
plans that include a Monitoring and Evaluation system and that have 
already completed a first phase of monitoring. This category includes 18 
mitigation plans and no adaptation plan, albeit they have both estab-
lished a monitoring and evaluation system. Finally, no integrated plan 
was found in our sample. 

3.4. Evaluation of the relations between adaptation and mitigation 
climate plans in a multi-governance framework 

A graphic overview of the synergies in place between the Italian 
local, provincial and regional level in terms of climate planning, is 
provided by the choropleth map of Fig. 6. It shows that the most active 
regions and provinces are located in northern Italy, while the municipal 
plans in the 32 cities of the Urban Audit sample are homogeneously 
distributed throughout Italy. 

The northern cities generally are supported by the plans developed 
by the higher levels (regional and, sometimes, provincial), but this does 
not lead to an increase in the development of the municipal plans. In 
fact, if we consider the regions with a climate plan, it can be observed 
that not all the cities (among those included in our sample) located in 
those regional territories have developed a climate plan, such as Brescia 
in Lombardia. But in general, it can be said that where there is a pro-
vincial plan there is also a municipal plan. 

Moreover Fig. 6 also shows the commitments to reduce CO2/GHG 
emissions undertaken by cities in their urban mitigation plans. The 
provincial targets defined in the available mitigation plans and local and 
provincial plans are labelled to indicate whether they refer to SEAPs or 
EEPs. 

Focusing the analysis on the timing of the adoption of the plans in the 
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region, it can be seen that the mitigation local plans (Fig. 7) are almost 
always developed before the regional plans, where present, except in the 
case of the Trento AP. This means that the local level generally drives the 
provincial and regional climate ambition. As already mentioned, the 
provincial level is experiencing a situation of uncertainty, so this lack of 
climate plans is also due to this. 

On the adaptation side, the situation is more balanced. if, on the one 
hand, Ancona and Bologna are forerunners compared to their regions, 
the adaptation plans of Lombardia and Sardegna will represent an 
important framework for the next plans that the cities belonging to these 
regions will develop. 

Regarding the cooperation between the regional and local level, i.e., 
the involvement of municipalities in their respective regional climate 
planning frameworks, the study highlights that several interesting ini-
tiatives contained in the analysed plans aimed at involving municipal-
ities. For example, Sardegna in its regional adaptation strategy has 
adopted a specific governance model for the transfer of adaptation 
strategies into local planning and programming processes. One of the 
objectives of the mitigation and adaptation strategy of Emilia Romagna 
is to establish a dialogue with the local administrations that have joined 
the CoM. The strategy intends to coordinate with municipal planning 
initiatives that address climate change, for this purpose, a regional 
forum has been set up in which local administrations can coordinate 
mitigation and adaptation policies at the local level. This Region intends 
to become a hub for linking and coordinating local initiatives through 
the definition of shared and common monitoring indicators (for miti-
gation and adaptation). PA of Bolzano in its Climate Plan aims to 
establish partnerships and networks to encourage proactive initiatives 
promoting a more efficient use of energy and the reduction of CO2 
emissions. 

4. Discussion 

In Italy, the national level has not yet established the legislative 
obligation for regions, provinces, and cities to adopt mitigation or 

adaptation plans. Thus, the action being developed by the sub-national 
levels is voluntary and determined by a complex set of interrelated 
causes. This is why the role played by forward-looking administrators 
supported by a motivated staff is crucial (Gouldson et al., 2016). This 
research investigated the climate planning efforts implemented by 85 
sub-national Italian actors (19 regions, 2 Autonomous Provinces, 32 
provinces and 32 municipalities) to understand how regions, provinces, 
and cities are responding to the mitigation and adaptation challenges, 
focusing on the coordination practices that are put into place or resulting 
from the involvement of the different government tiers in climate policy. 

Our results show that cities are more active than provincial and 
regional governments on defining mitigation policies: 78% of the ana-
lysed cities have a mitigation plan, while only 30% of the regions, and 
13% of provinces have developed their climate mitigation strategies. 
Interestingly, the situation changes for adaptation: 10% of regions have 
an adaptation plan, but only 2% of cities and no province have one. This 
can be explained by the fact that in the country most of the adaptation 
issues mainly fall within regional competences (e.g., floods and hydro-
geological risks). The most relevant drivers that arise in this study as 
factors that foster local climate action are the engagement of the lower 
government levels in climate networks, and their involvement in Euro-
pean projects. 

The drafting of mitigation and/or adaptation plans requires a high 
level of professionalism and specific skills not always present in local 
administrations which are often burdened by many other emergencies. 
In this direction, the CoM has played a fundamental role for cities by 
providing the guidelines and the common format for drafting mitigation 
plans. In the coming years, it is expected that the new SECAPs will play a 
similar role for adaptation plans. In addition, the Italian experience 
shows that mitigation and adaptation planning requires the establish-
ment of an ad hoc working team that often involves external expertise. 

As for mitigation commitments, they are well distributed 
geographically for cities, but show a North-South divide when it comes 
to regions and provinces. Even though the more active regional gov-
ernments are mainly concentrated in northern Italy, the situation is very 

Fig. 5. Urban areas and their Climate plans evaluation scores (2 being most advanced).  

F. Pietrapertosa et al.                                                                                                                                                                                                                          



Journal of Environmental Management 289 (2021) 112469

9

dynamic, and other geographical areas are undertaking mitigation and/ 
or adaptation planning activities. It is worth noting the case of Umbria 
that is mainstreaming both mitigation and adaptation measures in other 
sectoral plans and strategies. It is also interesting to highlight the 
financial actions used by Sicily to incentivize municipalities to develop 
their SECAPs in the framework of the CoM (Region of Sicily, 2018). 

The role played by the Covenant of Mayors has proved to be very 
important across governance levels. In particular, 96% of the urban 
mitigation plans analysed are represented by SEAPs developed under the 

umbrella of the CoM initiative, and 53% of the provinces and 57% of the 
regions in our sample acted as CTCs, providing guidance and support to 
46% of the total Italian signatory municipalities. As in the Sicilian case 
mentioned above, this shows the commitment of regions and provinces 
in supporting cities in undertaking their climate actions, following the 
roadmap and timelines proposed by the CoM, rather than a specific 
pathway aligned with regional or national objectives. 

Going into the merits of the evaluation of the urban mitigation and 
adaptation plans so far developed by the Italian subnational 

Fig. 6. Overview of the current multilevel mitigation and adaptation planning system in Italy. Regional and provincial mitigation and adaptation plans available are 
indicated with shaded areas. For the 32 Italian cities in the sample and for the provinces to which they belong, the CO2 and GHG emissions targets are reported. GHG 
emission targets are specified with a green label. The first year reported after the CO2/GHG target indicates the target year, the year in brackets indicates the 
reference year. Source: own elaborations. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 

Fig. 7. Comparison of the timing of approval of the mitigation plans available at regional, provincial and municipal level.  
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governments included in our sample case, the results obtained by 
applying the proposed scoring system showed that:  

- Mitigation plans are mostly out of date. 25 plans out of 26 have set 
2020 as the target year to reach the CO2/GHG emission reduction, 
thus it is important to update these plans considering a long-term 
time horizon (2040/2050).  

- Mitigation plans have rather low ambitions. Most of the mitigation 
plans have set a CO2/GHG emissions reduction target of no more 
than 30%–40%. In view of Europe’s carbon neutrality target, the 
mitigation target should be more ambitious and aim to achieve 
higher reduction rates. 

- Municipalities engaged citizens to develop mitigation and adapta-
tion plans. Almost all mitigation and adaptation plans have estab-
lished participatory processes (24 mitigation plans and 2 adaptation 
plans), which have involved citizens and key stakeholders both 
during the development of the plans and the implementation phase 
(20 plans in total, among adaptation and mitigation). Among these, 6 
mitigation plans provide public participation during the develop-
ment of the plans or during the implementation phase. 

Our results, although based on the experience of one country, allow 
identifying some general recommendations and policy guidelines which 
could be relevant also for other contexts (Fig. 8):  

- Vertical integration should be ensured in climate planning in order to 
support local communities and ensure collaboration across levels. 
This is of fundamental importance to pursue the objectives of terri-
torial resilience and avoid “policy gaps between subnational action 
plans and national policy frameworks” (Sainz de Murieta and Setzer, 
2019). This integration needs to go in both directions: top-down, to 
ensure that national policies encourage subnational governments to 
prepare plans and strategies (by regions) and convert them into ac-
tion plans (by municipalities); and bottom-up, to ensure that the 
local scale “can be a testing ground for national governments” 
(Corfee-Morlot et al., 2009) and can influence national action. From 
the analysis of the Italian case it emerged that almost all local action 
plans developed under the Covenant of Mayors (SEAP and SECAP) 
have effectively connected the cities directly to the European scale, 
skipping the national level and benefiting from support structures to 
a provincial scale.  

- Climate policy networks and transnational cooperation projects can 
support an exchange of good practices in multilevel governance and 
increase the capacity of local governments on climate change issues, 
confirming previous research findings (De Gregorio Hurtado et al., 
2015). 

5. Conclusion 

The fundamental contribution of subnational authorities to the 
achievement of the ambitious European target of climate neutrality, 
and, in general to tackling climate and environmental challenges is 
widely recognized by international organizations and the EU. Regions, 
provinces, and municipalities are playing an increasingly fundamental 
role on achieving the EU’s energy and climate objectives. 

In this study, an in-depth analysis of the existing Italian regional, 
provincial and local planning framework on both climate change miti-
gation and adaptation. The results of this investigation made it possible 
to identify the main peculiarities of the action undertaken by each 
government tier and the multi-level governance that characterizes the 
country. 

The multi-level governance arrangements might improve the fit and 
the interplay between actors and institutions at the global, national, 
regional and local levels (Melica et al., 2018). In addition, they could 
enable cities to seize opportunities from adopting low emission devel-
opment strategies, which could be economically attractive and which 
cities would not likely otherwise have adopted (Gouldson et al., 2016). 
Where present, active coordination between the different levels of 
governance has proven its effectiveness for the implementation of 
climate actions on an urban scale. 
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