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Abstract 
Citizens’ involvement in urban transition processes has been gaining recognition within the scientific 
literature and urban transformation initiatives. Co-design and co-planning, in both top-down and bottom-
up urban transformation processes, allow stakeholders to collaborate in defining the future of cities in a 
climate change adaptation framework that encompasses interventions such as soil desealing. In this 
framework, surveys have emerged as valuable instruments to solicit citizens' insights into participatory 
processes, as an aid to orient urban planning and transformation scenarios towards their needs and 
vulnerabilities. After tracing the outline of a local bottom-up project (named “Green in Parma”), this 
contribution will present and discuss the outcomes of a survey that investigated the perception of the 
citizens of Parma regarding climate change and its local effects. Univariate and bivariate analyses, including 
Chi-square tests and factor analyses, were conducted on data collected from a sample of 1,352 participants. 
The findings provided insights linked to the city and to the neighbourhoods, allowing to localise the 
quantitative data and to qualitatively associate them with the neighbourhoods socio-environmental 
characteristics, fostering the envisioning of climate change adaptation strategies. The analyses reveal the 
potential of surveys and citizens’ involvement in shaping urban planning scenarios, acknowledging the 
citizens’ role as bearers of knowledge and active stakeholders. 
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1. Introduction 
Within the context of cities adaptation to climate change, the role of desealing (i.e., the removal of the 
impervious soil layers) and greening interventions, under the wider umbrella of Nature-based solutions (NBSs), 
has been increasingly promoted by researchers and urban stakeholders as an effective mean to mitigate the 
effects of the increasing soil consumption (Frantzeskaki et al., 2019; Salata & Yiannakou, 2016; De Noia et 
al., 2022; Ceci et al., 2023). 
In this framework, the role of public participation and the knowledge borne by citizens and communities have 
been studied and recognized by researchers since the last century (Paez, 2003; Few et al., 2007). Smith (1983) 
defined public participation as the inclusive process that grants those affected by a decision the opportunity 
to provide input into that decision. Public participation acquires relevance in urban transformation processes 
as it helps to understand the aspirations of the stakeholders and is considered one of the main aspects to 
guarantee the effectiveness and quality of urban planning (Semeraro et al., 2020). However, there are issues 
and/or challenges which need to be assessed. Who and in what measure is participating? What processes can 
be defined as participatory processes? Both in research and practice, it appears relevant to consider the 
purpose and meaning of participation, avoiding its instrumentalization and valuing the emotions of those 
involved, avoiding, for instance, illusions of power in the decision-making process that imply feelings of 
dissatisfaction (Arnstein, 1969). This appears especially significant in a highly uncertain framework such as 
climate change (Few et al., 2007). 
In this context, the effectiveness of bottom-up initiatives in highlighting the needs of the citizens is emerging 
(Pissourios, 2014), as well as the value borne by their integration with top-down practices (Girard et al., 2015). 
After tracing an overview of bottom-up participatory processes, as well as presenting the relevance of surveys 
in this framework (Section 2), Section 3 will briefly trace the outline of a bottom-up project, “Green in Parma”, 
which is being carried out in Parma, an Italian city located in the western Emilia-Romagna Region. Section 3 
will then focus on presenting a survey that, within “Green in Parma”, aimed at investigating the citizens’ 
perception of climate change and its local effects to understand the reasons behind a “failed” attempt of a 
participatory co-design desealing intervention. This section will also present the methodology that was 
employed1, describing the analyses (e.g., Chi-square tests and factor analyses) that were conducted on data 
from a 1,352 participants sample. The research findings provided insights linked to the city and the 
neighbourhoods, allowing for the localisation of the quantitative data, which were then linked to socio-
environmental characteristics. Sections 4, 5, and the Conclusions will include the results of these analyses and 
a discussion about their implication in urban planning practices, while investigating at the same time the role 
of surveys in urban planning and bottom-up processes, underlining their strengths and weaknesses in the 
context of urban adaptation to climate change: the analyses reveal the potential of surveys and citizens’ 
involvement in understanding the needs of the communities, acknowledging the citizens’ role as bearers of 
knowledge and active stakeholders. 

2. Literature review 
The relevance of bottom-up participatory processes in urban planning has been addressed in the scientific 
literature from a variety of perspectives, aiming to tackle several socio-economic and environmental issues 
related to climate change. Some authors investigated these processes through applicative case studies (i.a., 
Geropanta et al., 2022; Nicolini & Pinto, 2013; Vogt, 2002), while others provided taxonomies and reviews of 
the existing approaches (i.a., Seve, Redondo, et al., 2023; Meroni & Selloni, 2022). 

 
1 The results of the survey were analysed by the Research Group of Urban and Regional Planning of the University of Parma 
(Italy) in collaboration with Eindhoven University of Technology (the Netherlands). 
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On a general level, bottom-up participatory processes have been broadly recognised as efficient 
tools/strategies for increasing urban resilience to climate change (i.a., Strange et al., 2022; Vaňo et al., 2021), 
while other authors underlined their significance in the framework of urban development or regeneration (i.a., 
Canesi et al., 2022; Mayrhofer, 2018), highlighting their political and socio-economic role (i.a., García de Jalón 
et al., 2020; Kuokkanen & Palonen, 2018; Eizenberg, 2019). 
Other researchers focused on investigating the tools that can serve as an aid to promote and foster bottom-
up participatory processes, such as art (Seve et al., 2023). Among the available tools, the role of digital 
technologies emerged (Sharifi et al., 2017; Stelzle et al., 2017) to overcome the spatial and temporal limits. 
Overall, the contribution of the knowledge, expertise, and perception of citizens and stakeholders in the 
improvement of the urban transformation processes appears crucial. 

2.1 Bottom-up participatory processes for urban planning to face the effects of climate 
change 

Two points of view have been identified in the research that deals with fostering the participation, 
empowerment, and bottom-up contribution of the citizens and stakeholders to face the effects of climate 
change. The first group of authors recognises a bottom-up need for urban space transformation and 
investigates ways to respond to those needs. Among others, Santoro et al. (2020) acknowledged a bottom-
up demand for the enhancement of the environment. Zagare (2018) focused on self-organising processes, 
linking climate adaptation and urban development, and investigating local participatory methodologies. In this 
framework, co-design and co-planning emerge as physical and/or digital participation strategies/tools (Sharifi 
et al., 2017; Stelzle et al., 2017), that allow stakeholders to collaborate in defining the future of cities, both in 
the top-down and bottom-up urban transformation processes. The second group of researchers investigates 
strategies to foster the emergence of bottom-up processes themselves. For instance, Charli-Joseph et al. 
(2018) proposed a methodological approach for promoting “transformation laboratories”, aiming to create a 
safe space that can stimulate dialogue and interaction among the participants. Focusing on the tools, Ranjbar 
Nooshery et al. (2017) studied public participation Geographical Information Systems (PPGIS) as a mean to 
address urban environmental problems, as well as data mining tools to gather insight from the citizens. Vaňo 
et al. (2021) proposed a model that, through the involvement of mediatory agencies, creates links between 
lower and higher planning levels in response to procedural barriers. According to their model, bottom-up 
actions might stimulate the planning of green infrastructure in their case, at a higher level.  
In the framework of promoting soil desealing in urban areas, “Depave” (United States), “Depave Paradise” 
(Canada), and “Steenbreek” (Netherlands) emerge as bottom-up initiatives that aim to create a collaborative 
network of stakeholders to put in action desealing interventions in urban areas, involving communities and 
institutions (Garda, 2019; Puerari et al., 2013; Stobbelaar et al., 2021). 

2.2 The role played by surveys 
Among the various involvement tools and strategies that are available to foster the dialogue between the 
citizens and the stakeholders, digital instruments have emerged as valuable instruments to solicit citizens’ 
insights into participatory processes (Schröter et al., 2023). Balram & Dragićević (2005) have underlined that 
there is a dominant use of surveys to characterize people’s environmental attitude, and are recognised as 
valuable instruments to act locally and gather fine social and attitude data. Boglietti & Tiboni (2022) employed 
surveys to enrich the technical analysis of neighbourhood mobility with citizens’ perception of critical issues, 
planning regeneration proposals accordingly. Tiellemans et al. (2022), in the framework of discrete choice 
modelling, presented a stated choice experiment to study residents’ preferences for sustainable energy 
measures on dwellings. Specifically, residents were asked to choose between hypothetical choice situations 
(alternatives), which are defined in terms of attributes that are then used to determine the preferences. 
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Similarly, Verboven (2021) presented a stated choice experiment to investigate the preferences of urban 
residents regarding Green-Based Solutions for heat adaptation. Cervera et al. (2021) employed surveys about 
the community’s perception before and after implementing bottom-up urban acupuncture interventions that 
were combined with a top-down intervention. Franco & Cappa (2021) mentioned surveys as a valuable 
quantitative instrument for the application of citizen science in urban areas, emphasising their ability to 
highlight urban peculiarities. 

3. Materials and methodology 
Soil consumption rates of the city of Parma have been increasing, while the urban area has to deal more and 
more with climate change-related alterations such as heat waves and floodings. The growing awareness of 
the citizens about these issues fostered initiatives such as the bottom-up project “Green in Parma”, which, 
promoted and led by the Centro Etica Ambientale (CEA) of Parma2, is among the first community projects in 
Parma that advocates for urban resilience supporting soil desealing and the enhancement of green areas. One 
of the project initiatives consists of the survey “Parma si interroga sugli effetti locali del cambiamento climatico” 
(Parma wonders about the local effects of climate change)3, which will be presented in this contribution. The 
survey is part of the bottom-up process that aims to put into action a desealing intervention in Parma through 
the project partners and local communities’ involvement and was intended as a tool that - in a participatory 
perspective - allows to give a voice and gather (localised) information from the citizens and stakeholders, such 
as their perception and opinions.  

3.1 The “Green in Parma” project 
The first series of dissemination and divulgation initiatives of the “Green in Parma” project took place in 2021 
and fostered the establishment of the project partners and a stakeholders’ network. On this basis, a bottom-
up desealing project was proposed in 2022 in the San Leonardo neighbourhood. As a first step, informative 
and co-design meetings were organised to involve the local community (Centro Etica Ambientale, 2021; Caselli 
et al., 2023). However, the issues that were encountered during the process, i.e., the difficulties in involving 
the citizens’ community in a fruitful dialogue, as well as the uncertainties about the availability of the project 
area, led to taking a step backward and investigating the reasons why the project was unsuccessful. This was 
particularly motivated by the fact that, despite the hardships faced in setting up the desealing intervention, a 
noticeable willingness to collaborate was observed among the citizens and the stakeholders, thus serving as a 
prompt for the following phase of the project (Ceci et al., 2023). An online survey was setup during the last 
months of 2022, with the main aim of gathering insight about the citizens’ perception about climate change 
and its related local effects in the urban area. The communities’ perception is intended as one of the mosaic 
pieces of the urban context knowledge framework, thus helping to orient the urban planning and 
transformation scenarios towards the socio-environmental needs and vulnerabilities (Ceci et al., 2023). 
Furthermore, another purpose of the survey is to foster the citizens' knowledge and empowerment about their 
role and the role of greening in the local climate change adaptation strategies. 

3.2 Questionnaire design and data collection 
The online questionnaire was designed during various meetings, throughout which the structure and the 
contents of the questionnaire were carefully and iteratively defined by the project partners, in a reciprocal 
exchange of ideas. 

 
2 The CEA is a third-sector local organisation that is part of the Italian Network of Centres for Environmental Ethics (CepEA). 
3 The survey was promoted by the project partners, e.g., the CEA of Parma, the Emilia-Romagna Agenzia Regionale 
Prevenzione Ambiente Energia (ARPAE), and the Research Group in Urban and Regional Planning of the University of Parma. 
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The questionnaire was designed to be easily understandable by all the population classes and encompassed 
13 questions (Fig.1), divided into three main sections: i) demographic questions about the participants; ii) 
climate change risk and effects at the regional, urban and local (neighbourhood) level; iii) citizens' preferences 
concerning climate change adaptation intervention.  
 

 
Fig.1 The questions and the choice answers of the questionnaire. A/A stands for as above 
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Fig.2 shows the conceptual model of the questionnaire, which first purpose was to investigate the hypothesis 
of a relationship between population classes and their answers. While questions (variables) were chosen in 
concert with the stakeholders and were therefore mainly connected with their expertise on climate change, 
bivariate analyses were conducted based on the existing literature, which suggests a relationship between the 
demographic variables and people’s perception of climate change (Poortinga et al., 2019; Weber, 2016). 

 
Fig.2 Conceptual model behind the questionnaire setup 
 
Among the different options available to setup a questionnaire, the online questionnaire was chosen for its 
ability to reach a broad audience and for its technical and economic accessibility, as well as its potential to 
collect opinions and information also from the citizens that are generally less involved in the community or 
public life. 
The questionnaire was setup through the EUSurvey platform (www.ec.europa.eu/eusurvey) and was published 
online, in Italian, during December 2022.  
The questionnaire was promoted through the mailing lists of the University of Parma and of the CEA, and 
through local newspapers. 1,352 responses were collected between 27 December 2022 and 28 February 2023. 
The first descriptive analyses were carried out and shared with the citizens at a press conference on 4 March 
2023, and later publicly presented at conferences and in publications. 
In-depth statistical analyses of the responses were carried out employing Chi-square tests to test the statistical 
significance of the results, and factor analyses were employed to find patterns in the answers. The software 
used e are Microsoft Excel and IBM SPSS, while the opensource QGis software (www.qgis.org) was used to 
uncover the relationship of the questionnaire data with the urban socio-environmental characteristics.  

3.3 Methodology for the analysis of the questionnaire data 
This section presents the methodology employed to carry out univariate descriptive and bivariate analyses of 
the questionnaire results. 
The first step consisted of the variable definition for the univariate descriptive analysis, i.e. the exploration of 
each variable in the dataset, separately. In the case of multiple-choice questions, a variable was created for 
each. A category was attributed to each variable, chosen among i) demographic, ii) climate change risk and 
effects, and iii) adaptation interventions, which correspond to the three main sections of the questionnaire. 
Fig.1 encloses the variables and their characteristics, namely their category, their value type (“string” for all 
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cases), and variable type (independent/dependent). Simple histograms were then plotted, with the variables 
choice answers on the x-axis and the count of respondents on the y-axis. Some choice answers needed to be 
grouped to be suitable for further analyses, i.e. they were merged to obtain groups with similar and 
significative number of respondents. 
A crucial step in the univariate analyses consisted in assessing the sample representativeness of the urban 
population (Gobo, 2004). The urban population of Parma characteristics (in percentage) were compared with 
those of the sample, using the available open data. 
To understand the relationship between the citizens’ classes (demographic variables) and their perception of 
climate change and its local effects (bivariate analyses), Chi-square tests (Voinov et al., 2013) and factor 
analyses (Adelman, 1990) were run. Performing a Chi-square test means investigating two variables of nominal 
or ordinal measurement level, testing a null (H0 - there is no difference between the groups) and an alternative 
hypothesis (H1 – there is a difference between the groups) through, for instance, a cross table that shows the 
observed frequencies in a sample. Chi-square (χ2) measures the difference of these values (frequencies) with 
the expected values, as explained by the following formula: 

!! =#(%" − '")!
'"

#

"$%

 

where oi is the observed frequency in cell i; ei is the expected frequency in cell i. 
In other words, it was tested whether a difference found in the sample could be generalised to the population, 
with a significance of 5%. If a significance level lower than 5% was found, the null hypothesis (H0) could be 
rejected, finding, therefore, a statistically significant difference between the groups. 
Factor analyses were also carried out, defining and interpreting the rotated component matrix which was 
obtained, thus identifying patterns in the answers of the respondents. 
To proceed with the bivariate analyses, the first step, similarly to the univariate analyses, was the definition 
of the variables. The same variables of the univariate analyses were kept, except for what concerned questions 
Q8, Q12, and Q13, for which new variables were defined, corresponding to one or more choices of the multiple-
choice question (Tab.1). 
 

Question code Corresponding variable(s) Variable group 

Q8 

Physical_Effects of climate change_City of Parma 
Drinking water_A/A 

Flooding_A/A 
Health_A/A  
None_A/A  

Climate change risk 
and effects 

Q12 

NBSs_Perceived urgency of interventions_Built-up areas 
Grey measures__A/A 

Desealing__A/A 
None__A/A Adaptation 

interventions 

Q13 Perceived urgency of interventions_Green areas 

Tab.1 Overview of the questions and corresponding variables and categories. A/A stands for as above 
 
The bivariate analyses were conducted between all the independent and dependent variables, but for the 
purpose of this contribution, the Results and Discussion sections will focus only on the Chi-square tests and 
factor analyses between the Neighbourhood and the dependent variables. 
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The statistically significant Chi-square tests were qualitatively compared to the socio-environmental 
characteristics of the neighbourhoods4, aiming to discuss the influence of properties such as the 
neighbourhoods soil consumption rates on the respondents’ answers. 

4. Results 
This section will present the analyses results, namely: the demographic characteristics of the sample 
(Subsection 4.1); the univariate analyses concerning the climate change risk and effects variables (Subsection 
4.2) and the adaptation interventions variables (Subsection 4.3); the results of the Chi-square tests 
(Subsection 4.4); and the results of the factor analyses (Subsection 4.5). 

4.1 Sample characteristics 
The univariate analyses of the dataset showed that the age groups consist of 215 people aged 0-20; 298 
people aged 21-30; 350 people falling into the 31-50 group; and 489 people in the 51-70 or >70 one. For 
what concerns the participants’ sex, 819 individuals identified as females, while 533 identified as male or other. 
As shown in Figure 3, most participants selected “Parma Centro” (344), “Cittadella” (181), and “Oltretorrente” 
(166) as their neighbourhood. The least represented neighbourhood is Cortile San Martino. 
 

 
Fig.3 Distribution of the sample among the neighbourhoods 
 
For what concerns the activities of the participants, most respondents were students (481) and employees in 
the public sector (391), followed by employees in the private sector (192), and by freelancers or entrepreneurs 
(120). 
Finally, most people (631) selected that they are not active in social or volunteering activities, 302 are regularly 
involved in such regard, while 419 only occasionally. 
The available open data allowed for the comparison of the demographic (independent) variables with the 
population of Parma, even though no open data concerning the activities or the social engagement of the 
citizens of Parma was found online. The results of this analysis (Fig.4) show that, in general terms, the urban 
population is well represented. 

 
4 The social and environmental data consisted of: the neighbourhood green areas retrieved from the four-level urban land 
use (Regione Emilia-Romagna, 2018); the demographic density (Comune di Parma, 2021), the mean age of the population 
(Comune di Parma, 2021); the soil consumption rates obtained with an elaboration based on the 2021 land consumption 
map of the Italian Institute for Environmental Protection and Research (Istituto Superiore per la Protezione e la Ricerca 
Ambientale, 2021); the Urban Heat Island (UHI) analysis (Rota, 2017) and the hydraulic hazard of the city (Comune di 
Parma, 2016). 
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Fig.4 Comparison of the sample characteristics with those of the urban area 

4.2 Climate change risks and effects variables 
For what concerns the participants’ perceived relevance of climate change on the regional territory (Relevance 
of climate change), the majority has a very clear idea (85.9%), while the remaining 14.1% are more doubtful. 
As shown by Tab.1, Question 8 was divided into five variables which were analysed separately. Results indicate 
that, for the city of Parma, 81.8% of the participants observed climate change impact on physical goods and/or 
properties, and 59.7% on drinking water. 62.2% of the respondents observed effects such as floodings, and 
90% on health. Overall, 98.3% of the participants selected at least one answer other than “Non-significant 
impacts/I do not know” (None_Effects of climate change_City of Parma). 
For what concerns the observed effects of climate change in their neighbourhood (Observed effects of climate 
change_Neighbourhood), most participants (66.7%) are doubtful if heat waves and prolonged droughts 
resulted in people feeling ill. This variable was therefore not further considered. 
The analysis of the variable Observed effects of climate change_Neighbourhood, which investigates the 
respondents’ observation of climate change effects in their neighbourhood, showed that 16.1% of the 
participants observed a high number of impacts, 30.3% a medium one, and more than half (53.1%) low or 
none. 

4.3 Adaptation interventions variables 
As shown by Tab.1, Question 12 was divided into four variables. 87.3% of the respondents believe that, 
concerning built-up areas, there is a need for NBSs in their neighbourhood, and 79.1% believe that it is 
necessary to employ grey measures (such as building rainwater storage tanks or refurbishing the aqueduct 
network). Among the participants, 60.6% would promote desealing. Overall, 92.5% of the respondents 
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selected at least one intervention. For what concerns the last variable (Perceived urgency of 
interventions_Green areas), 92.1% of the participants would intervene on green areas. 

4.4 Results of the Chi-square tests 
Chi-square tests were carried out between the independent and dependent variables listed in Table 2, 
according to the conceptual model represented in Fig.2 and Tab.2 provides an overview of the fulfilment of 
the conditions of the Chi-square tests (condition 1: less than 20% of expected counts is smaller than 5, and 
condition 2: there cannot be zero expected counts). All the tests except one fulfilled the aforementioned 
conditions. Tab.2 reports whether there is a difference between the groups which is statistically significant at 
a 5% significance level. Four tests resulted statistically significant. 
 

Dependent variable Independent variable 
Are the 

conditions for 
the Chi-square 

test met? 

Is the difference between 
the two groups 

statistically significant at 
a 5% significance level? 

Relevance of climate change 

Neighbourhood 

✔ ✘ 

Physical_Effects of climate 
change_City of Parma ✔ ✘ 

Drinking water_A/A ✔ ✘ 

Flooding_A/A ✔ ✘ 

Health_A/A ✔ ✘ 

None_A/A ✘ ✘ 

Observed effects of climate 
change_Neighbourhood ✔ ✔ 

NBSs_Perceived urgency of 
interventions_Built-up areas ✔ ✘ 

Grey measures_A/A ✔ ✔ 

Desealing_A/A ✔ ✔ 

None_A/A ✔ ✔ 

Perceived urgency of 
interventions_Green areas ✔ ✘ 

Tab.2 Overview of the conducted Chi-square tests and their fulfilment of the chosen conditions. A/A stands for as above 
 
Fig.s 5 and 6 encompass an overview of all the Chi-square tests results. The statistically significant tests will 
be described and compared with the socio-environmental data of each neighbourhood (Fig.7) in the following 
paragraphs, aiming to understand if and how living in and/or frequenting a neighbourhood influences the 
participants’ answers.  
The results of the Chi-square test between Observed effects of climate change_Neighbourhood and 
Neighbourhood show that the participants who observed most effects of climate change in their neighbourhood 
(Fig.5i) were from Cortile San Martino (38.5%) and San Pancrazio (34.0%). A medium level of climate change 
effects (Fig.5h) was mostly observed by respondents from Molinetto (41.6%) and Vigatto (41.3%), while the 
lowest level of effects (Fig.5g) was observed by participants from Pablo (68.3%) and San Leonardo (61.3%). 
The least sensitive neighbourhoods appear to be mostly the central and eastern neighbourhoods, which are 
also the ones with higher densities (Fig.7d). The central neighbourhoods are also those associated with higher 
soil consumption (Fig.7f). Medium and high numbers of effects are observed in the more peripheral 
neighbourhoods which show a higher percentage of agricultural and woods and seminatural area, decreased 
demographic densities and soil consumption (Fig.7a; 7b; 7c). The increased attention of the administration to 
the maintenance of central areas might be a reason for the decreased inhabitants’ perception of the climate 
change effects.  
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Fig.5 Results of the Chi-square tests between the Neighbourhood and the dependent variables - Part 1 
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Fig.6 Results of the Chi-square tests between the Neighbourhood and the dependent variables - Part 2 
 
Grey measures to face the climate change effects in built-up areas (Fig. 6k) appear to be needed the most by 
the Cortile San Martino (100%) and Golese (96.6%) inhabitants, and least desired by Pablo (28.3%) and 
Lubiana (26.7%). 
Figure 8 shows the distribution among the neighbourhoods of people who selected zero, one, two, three, or 
four choices related to the urgency of grey measures on built-up spaces to face the climate change effects. 
The urgency of desealing interventions (Fig.6l) is mostly perceived by Golese (82.8%) and San Pancrazio 
(69.8%) neighbourhoods, which show low percentages of urban greenery (Fig.7a), but not particular high 
demographic densities and soil consumption percentages (Fig.7d and 7f). They are however characterised by 
a high UHI effect (Fig.7g). More than half of the respondents from San Lazzaro (51.1%) and 46.7% from 
Pablo appear not to feel a particular need for desealing. San Lazzaro shows low urban greenery percentages, 
associated with a low UHI effect and soil consumption. On the other hand, Pablo is characterized by high soil 
consumption and urban greenery, and not by a very high UHI effect. The percentage of participants in each 
neighbourhood which perceive an urgency for desealing is lower compared to the other proposed 
interventions.  
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Fig.7 Socio-environmental characteristics of the neighbourhoods (the legend of Figure 7h is available on ssl.comune.parma.it 
with the query Delibera di Giunta n. 172 26/04/2017 
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Fig.8 Distribution among the neighbourhoods of people who selected one, two, three, or four grey measures 
 
This might be motivated by a lower knowledge about the concept of soil desealing and its benefits, being it a 
relatively new concept in the common citizens’ knowledge: desealing was introduced in the regional legislative 
framework in 2017 with the Regional Law 24/2017 of the Emilia-Romagna Region. 
All the neighbourhoods seem quite sensitive about the urgency of the interventions on grey areas (Fig.6j; 6k; 
6l; 6m). The results of this Chi-square test show that all the respondents from two neighbourhoods (Cortile 
San Martino and Golese) appeared to think that at least one kind of intervention is necessary to face the 
climate change effects. This percentage decreases up to 89.2% for Parma Centro, where 10.8% of the 
participants do not feel the need for interventions in built-up areas. 
In general, more than 80% of each neighbourhood respondents perceive an urgency for NBSs. The highest 
percentage was found in Golese, which is also the neighbourhood with the lowest urban greenery (Fig.7a). 
The central and eastern neighbourhoods show a lower perceived urgency of the interventions compared to 
the others, despite their high soil consumption and demographic density (Fig.7d and Fig.7f). 

4.5 Results of the factor analyses 
After carrying out Chi-square tests, factor analyses were conducted on three questions as well. Tab.3 puts 
into relation the analysed questions of the questionnaire with the identified factors, which emerged with the 
multiple-choices that were recurringly chosen together by the participants. 
 

Question code Factor number Factor description 

Q8 

1 

Concerns about 

Health and well-being 

2 Quality outdoor environment 

3 Water 

4 Degradation of public and private 
outdoor properties 

Q12 
1 

Perceived urgency for 

Water and rainwater-related 
interventions 

2 Rainwater drainage-related 
interventions 
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Question code Factor number Factor description 

3 Improving thermal comfort 

Q13 
1 Green-related interventions         

(green areas) 

2 Water and rainwater-related 
interventions (green areas) 

Tab.3 Factors analyses results 

5. Discussion 
The results of the survey analysis allowed us to gather a general overview of the citizens’ perception of climate 
change and its local effects. However, it appears relevant to make some further considerations. 
For what concerns the survey design, it should be noted that it was initially intended as an explorative 
experiment, to be analysed with qualitative means. Only in the second phase, the opportunity to analyse it 
with quantitative methods appeared and some adjustments to the variables needed to be made. 
Concerning the distribution of the survey, the resulting sample composition is a relevant matter to discuss. 
The analysed sample consisted mostly of students and public sector employees, almost certainly due to the 
University of Parma mailing list powerfulness compared to the other distribution means. The consequences on 
the results might be relevant, as, for instance, students might have moved to Parma only for study purposes 
and not have a deep knowledge of the urban area. In hindsight, it could have been appropriate to trace the 
access means to the survey to be able to assess if and what were the differences of the analyses results 
among them. Furthermore, even though some simple comparisons with the demographic characteristics of 
the population were carried out and showed overall positive results (Fig.4), working on increased 
representativeness of the urban population could be beneficial – focusing for instance on the involvement of 
the least considered neighbourhoods in the future steps of the bottom-up project. Furthermore, considering 
the voluntary nature of the survey, those who decided to participate are probably individuals who are more 
sensitive to climate change topics. Finally, for what concerns the survey analysis, as the soil consumption and 
demographic density maps (Fig.7d and 7f) highlight, it appears that central neighbourhoods show a higher 
soil consumption and are generally denser. It should be noted that the peripheral neighbourhoods of Parma 
present a heterogeneity in their urbanisation degree due to which the interpretation of the results might have 
been sometimes inaccurate. In this contribution, the administrative district perimeters of the Municipality of 
Parma were used as analysis areas, thus including also agricultural land. Future analyses and/or surveys might 
need to focus on the urbanised areas. 
Furthermore, the qualitative discussion about the link of the Chi-square tests results with the neighbourhoods 
socio-environmental data could be deepened, for instance about the joined influence of the different 
neighbourhoods features. As observed for the perceived urgency of desealing interventions, a high soil 
consumption percentage in the neighbourhood associated with a high percentage of urban green areas might 
mitigate the perceived desealing urgency for the citizens.  
Finally, the explorative and general nature of this survey might constitute a prelaminar step to more in-depth 
analyses of the neighbourhoods, which might involve the setup of experiments that explore the citizens’ 
preferences for the interventions. 

6. Conclusion 
Considering these results, as well as the limits of online surveys in public participation processes, further steps 
of the project “Green in Parma” need to involve the neighbourhoods communities with in-person meetings 
and workshops. Urban transformation processes cannot do without the direct contact with the population, 
which allows to deepen the gathered insight, understand if it needs to be further investigated and/or corrected 
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and to capture feelings and emotions that cannot be translated into words. Therefore, the analyses results 
can be intended as a piece of the knowledge framework necessary to orient the future scenarios and empower 
the population. As highlighted by Beltramino et al. (2022), the lack of information about a system’s components 
might hamper the effective implementation of resilient strategies, emphasising the importance of gaining 
information about system vulnerabilities to implement localised actions. The survey appeared to be successful 
in collecting information and involving the urban community, reflecting the “Green in Parma” project itself. 
The project showed good results in establishing communication, thus appearing to well represent - similarly 
to the first group of authors identified in Subsection 2.1 - a bottom-up demand for resilience actions. Technical 
ways to foster their concretisation may consist of pilot “demonstrative” desealing actions in the 
neighbourhoods most sensitive to climate change, its effects, and counteractions. Furthermore, it appears 
appropriate to propose participatory processes aimed at sharing and co-learning in the less sensitive ones, in 
a mutual knowledge exchange with the communities. 
This contribution encompasses the first step results of a research methodology that aims to identify the most 
suitable urban areas and neighbourhoods for the implementation of soil desealing interventions, recognising 
the importance of promoting ecosystem services in urban planning through urban regeneration (Moraci et al., 
2024). Further steps involve the setup of a stated choice experiment to investigate citizens’ preferences and 
the proposal of co-design and co-planning workshops. The theoretical framework of this research unavoidably 
links the effectiveness of soil desealing interventions in limiting soil consumption (and its related issues) with 
urban planning measures that limit urban areas expansion while preserving natural and agricultural lands. 
In this framework, the survey results relate to the decision-making process in different ways. First, they 
emphasise a bottom-up need of interventions with regard to climate change and its local effects, thus 
(hopefully) soliciting an intervention of the administration. The results may be practically translated in the 
knowledge framework documents of the Italian cities’ urban and implementation plans. For instance, the new 
Parma general urban plan (PR050 - www.parma2050.eu) features extensive research about the socio-
economic and environmental characteristics of the urban area. Furthermore, the survey results may guide the 
definition of regulations on both private space (e.g., the control over building permits or the activation of land 
take compensation measures or incentives for desealing actions) and public space (Lai & Zoppi, 2024): the 
perceived urgency of the interventions, the perception of the effects of climate change and the factors that 
guided the participants respondents can help determine the location, priorities, characteristics and 
communication strategy (and lexical choices) for the actions of the administration, also in relationship to the 
characteristics of the neighbourhoods.  
For instance, the results concerning the observed effects of climate change may highlight the most vulnerable 
neighbourhoods, similarly to the perceived urgency of desealing (term which might need to be promoted 
among the citizens) and grey measures. The latter may also expose the neighbourhoods that would mostly 
welcome climate change adaptation actions and policies, thus influencing the priorities given by the 
administration to public interventions foreseen by, for instance, the Programmi triennali di intervento (three-
year intervention programs). In the framework of the participatory processes set up by the municipalities, e.g. 
those of the new PR050 in the neighbourhoods, the survey results may represent an initial “gauging” of the 
areas. 
Concrete case studies of survey implementation in urban planning practice are the cities of Bologna and 
Brescia. The first gathered insight from the citizens within the project Bologna Città 30, using the survey results 
to orient the project communication and to identify dangerous roads and public space lacking quality (Comune 
di Bologna, 2023). Similarly, the city of Brescia, within the implementation of its Climate Transition Strategy, 
asked the citizens to share, through a survey, potential areas to regenerate, and has now activated within the 
“SpaziAttivi” project a co-design, co-realisation, and management process for two of them (Comune di Brescia, 
2024). 
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