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1 Executive Summary
This report presents the sociological, economic and policy baselines for the assessment of
the socio-economic impacts of the iSCAPE interventions, Living Labs (LLs) and citizens science
activities in the six pilot cities. The report details and analysis the existing relevant socio-economic
datasets and policy documents for each pilot site. Deliverables 1.4, 3.3 and 6.1, in addition to this
report, provide the environmental baseline, the assessment strategy and plans for each iSCAPE
pilot and city. This deliverable is complementary to D5.6 which described the methodological
framework for the socio-economic impact assessment of iSCAPE outputs.
In this report, the collected socio-economic data is used to describe the context in which the
iSCAPE interventions and LLs activities will be performed and, to a certain extent, to determine
the ex-ante situation or, in another term, the zero scenario which is the scenario before, without
iSCAPE interventions and LLs/citizens science activities. In this report, only already-existing
statistical data sets at the city level and neighbourhood level are presented while for the actual
definition of the social zero scenarios, new data will be collected in each of the pilot site. This is
because those data are not available at the level of granularity requested and are related to
citizens behaviours, perceived quality of life and micro-economic variables.
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2 Introduction
This report presents the sociological, economic and policy baselines for the assessment of
the socio-economic impacts of the iSCAPE interventions and Living Labs (LLs)/citizens science
activities in the six pilot cities (see deliverable 2.2 for more details on the LLs activities). The report
will present the existing relevant socio-economic datasets and policy documents for each pilot site
to be used as background information for the socio-economic impact assessment activities (Task
5.5).
The environmental baseline datasets for the pilot sites was collected as part of D6.1 and include
existing air pollutants emission databases collected from the relevant Local Authority for each city
to be used in the simulations carried out as part of WP6. Historical time series for air pollutants
and climate variables collected with the existing network of monitoring stations were also gathered
for each test city as part of the same deliverable. The assessment strategy of the impacts resulting
from the solution deployed at each pilot and the description of the pilot is included in D3.3 and
therefore not repeated here.

2.1 The socio-economic background situation in the
pilot cities
The “Report on iSCAPE socio-economic impact assessment methodology” (D5.6) defined a tailormade assessment methodology, based on a state of the art approach that has been adapted and
integrated according to the project specificities. The social assessment framework aims to capture
the non-monetary impacts of the pilots through a modular approach, designed to focus on different
and relevant dimensions. The methodology for the social impact assessment is based on the MultiCriteria Analysis (MCA), according to which each of the various impacts is expressed in its most
suitable metric, by using qualitative and quantitative (but non-monetary) indicators.
After extensive literature review and consultation with the project partners, the social impact
framework resulted into nine dimensions reflecting the significant areas of intervention of the pilots
(see D5.6 for a more detailed description of the dimensions and related variables). The table below
summarises the nine dimensions and the level of relevance they have for the cities, from no
relevance (-) to high relevance (✓✓✓):
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Educat
ion

Leisure
and
social
interacti
ons

Natural
and living
environme
nt

Behav
iours

Polici
es

Scientific
Impact

Inclusi
venes
s and
equal
opport
unities

-

✓✓✓

✓✓✓

-

✓✓✓

✓✓

✓✓✓

✓✓

✓

✓

✓✓

✓✓✓

✓✓✓

✓✓✓

✓✓

✓✓✓

✓✓

Vantaa

-

✓

✓✓✓

-

-

-

✓✓

✓✓✓

✓✓

Bottrop

✓

✓

✓✓✓

✓✓✓

✓✓

-

✓✓

✓✓✓

✓✓

Hasselt

✓

✓

✓✓✓

-

-

✓✓✓

✓✓

✓✓✓

✓✓

Lazarett
o

✓

✓

✓✓

✓

✓✓✓

✓✓✓

✓✓

Bologna

✓

✓

✓✓

✓✓

✓✓✓

✓✓✓

✓✓

Pilots/L
Ls

Producti
ve or
main
activity

Material
and
living
conditio
ns

Dublin

-

Guilford

✓✓✓
✓✓✓

✓✓
✓✓

Table 1: Social impact assessment dimensions and relevance to each pilot city

Four of these dimensions have the same relevance for all the LLs; in fact, all cities are expected
to have: a) a scientific impact (high relevance due to the fact that iSCAPE is a research-oriented
project), b) an impact on policies and inclusiveness (medium relevance because of their
complementarity to project’s core activities), c) and impact on behaviours which has high
relevance in each city in which the behavioural intervention will be performed, since the same
actions and the same typology of data and impacts are reasonably expected and, d) finally, impact
on inclusiveness and equal opportunity which is considered relevant in order to assure that the
interventions are not worsening eventual social disparities.
The above-mentioned expected impacts will be generated by the interventions on one hand and
by the LLs and citizens science activities on the other hand (see Figure 1).
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Passive control systems
interventions

Behaviorual interventions

Quality of air
improvement

Economic impacts in terms
of Health-related
costs/savings

Policy-related
interventions

Living Labs activities

Social impacts: impact on
quality of life

Citizens sience activities
(Citizens kits)

Figure 1 – Relationship between iSCAPE activities and expected socio-economic impacts

As explained in detail in D5.6, the social assessment methodology is based on the recent literature
developing around the evaluation of non-economic and qualitative dimensions of life which need
to be better valorised and accounted for in any kind of assessment of the human condition. The
debate about the role of new indicators beyond the GDP (Gross Domestic Product), necessary to
analyse national or regional conditions of life, has put under the spotlight concepts such as wellbeing and quality of life, describing values and assets owned by individuals and communities
which cannot be expressed in economic terms.
In recent years, several indexes were developed with the aim to capture this newfound dimension
of the human life’s value, with contribution from social, statistical, economic, environmental and
psychological sciences. In 2009, the Stiglitz-Sen-Fitoussi Commission (SSFC) report1 and the
Communication of the European Commission on “GDP and Beyond” 2 challenged a range of
international, national and regional metrics urging to improve current indicators for measuring
progress, well-being and sustainable development. To date, the development of such new
indicators is still considered a work in progress, but some internationally acknowledged
frameworks are already available with continuously growing datasets. The iSCAPE social impact
assessment is based on dimensions and indicators selected from the metrics developed by three

1
2

http://ec.europa.eu/eurostat/documents/118025/118123/Fitoussi+Commission+report
https://ec.europa.eu/eurostat/cros/system/files/06_GDP%20and%20beyond.pdf
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institutions who have been working a lot on the topic: the Quality of Life Index3 of the Eurostat, the
BES (Fair and sustainable well-being) of the ISTAT (Italian statistical institute) and the Better Life
Initiative 4 of the Organization for Economic Cooperation and Development (OECD). For the
purpose of the project evaluation, where available, the indicators labels have been aligned to the
Eurostat ones, which should also be considered the most complete baseline to date and the one
taken as a reference in the impact assessment activity for this project.
The Eurostat dataset on Quality of Life is collected in a set of articles and datasheets integrated
with methodological explanations and analysis5. Beside this, the report Urban Europe — Statistics
on cities, towns and suburbs (European Union, 2016), available both on line and in paper format
offers statistics on quality of life at city level, but considering the iSCAPE cities, it only offers data
on Dublin and Bologna. The same is true for Flash Eurobarometer, “Quality of life in European
cities” (No 419) issued by the European Commission in 2015 (European Union, 2015).
In the following paragraphs, besides or in alternative to Quality of Life data, other Eurostat data
will be used by selecting the indicators closest to the areas of impact under analysis. Below, Table
2 sums up the data used for describing the background situation in the six pilot cities and their
reference to the areas of impact under analysis. It is important to notice that these data are in most
cases not available at city level, but only at regional level (NUTS2).
Specifically, the table reports: in the first column on the left (1), the dimensions identified as
relevant for analyzing the social impacts of the iSCAPE project; in the second column from the left
(2), the variables selected as relevant within each dimension considering those proposed by
Eurostat (see D5.6); in the third column (3), the specific variables developed for analyzing the
impacts of the iSCAPE activities (ex-post analysis); and in the last column (4), the variable
selected for the background analysis according to availability and related sources. The choice of
the variable listed in the last column (4) is guided by the following principles: representativeness
of the indicators reported in column number 2 and of the related dimensions, availability of the
data for as many as possible of the cities engaged in the iScape activities.

3

http://ec.europa.eu/eurostat/statistics-explained/index.php/Quality_of_life_in_Europe_-_facts_and_views__leisure_and_social_relations
4
http://www.oecdbetterlifeindex.org/#/23224325342
5 http://ec.europa.eu/eurostat/statistics-explained/index.php/Quality_of_life_indicators
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Dimensions
(1)

Indicators
adjusted from
Eurostat
(2)

Quantity
employment

Productive
activity

and

Material
and
conditions

Education

Variables that
will be used for
the assessment
(ex-post) as in
D5.6
(3)
of N. of new jobs
created by project
results’
exploitation

Variable selected for
the background
analysis and related
sources
(4)
•

Employment
rate of the age
group 15-64 by
NUTS 2 regions
(Source:
Eurostat; Year
2017)
• Perceived
employment
opportunities
main
(Source:
EU,
2016).
Quality
of Change in the Corresponding
employment: Work- average
variables not available
life balance
satisfaction with at regional/city level
commuting time
Changes in the
work-life balance
thanks to pilot
activities/outputs
Income
Change in income
for
commercial
activities in the
areas interested in
the pilot actions
Primary
income
of
Change
in
private
households
household tenure
(Source: Eurostat; year:
(cost saving)
living
2014)
Change in income
for companies or
other
organisations
exploiting
the
project technical
outputs
(green
services
providers)
N.
of
events
providing
Opportunities
for
knowledge
education
opportunities
organised
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Average number
of participants for
each event
•

•

Competences
skills

New
skills
and acquired
by
participants to the
activities
•

Awareness

Quantity of leisure

Leisure
and
interaction

social

Quality of leisure

Social interaction

Citizens level of
satisfaction with
school and other
educational
facilities
(Source:
EU,
2016).
Tertiary
educational
attainment, age
group 25-64 by
sex and NUTS 2
regions (Source:
Eurostat,
EU
Labour
Force
Survey, 2017)
Human
resources
in
science
and
technology
(HRST)
by
NUTS 2 regions
(% of active
population)
(Source:
Eurostat, year:
2017)

Change
in
awareness
on
quality
of
airrelated issues
N. of leisure event
organised
Average number
of participants for
each event
Perceived quality
of
the
leisure
activities
organised
Feeling
of
loneliness
Satisfaction with
personal
relationships
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Social cohesion
Social capital

Community
empowerment

Air Pollution

Natural
and
environment

living
Access to green
and recreational
spaces

Landscape and built
environment

Behaviour

Impact on
behaviours

Rating of trust in Level of trust (Source:
others
EU, 2016).
N. of new social
relations
established
N.
of
new
community
initiatives
organised
by
participants
of
iSCAPE LLs
Description
and
number of new
civic
society
organisations
and/or
informal
groups created at
local level
Reduction of
• Air quality data
pollutant as
are reported in
analysed in task
D5.2
5.2
• Air
quality
perception
by
citizens (Source:
EU, 2016)

Changes in
average
satisfaction with
recreational and
green areas
Changes in the
average
satisfaction with
living environment

Citizens level of
satisfaction for green
spaces such as parks
and gardens (Source:
EU, 2016)
Satisfaction with public
spaces such as
markets, squares and
pedestrian areas
(Source: EU, 2016)

To be developed Not available
case by case: i.e.
impact on mobilityrelated
behaviours,
green
impact
on
electricity
consumption,
impact on green
consumption,
etc.…
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Impact
on
Perceived citizens’
effectiveness
(PCE)
Impact on other To be developed
behaviours
case by case
Inclusiveness
N.
of
cultural
background
represented
among
LLs
participants
N. of participants
belonging
to
Inclusiveness and equal
categories at risk
opportunities
of social exclusion
among
LLs
participants
Gender balance
Ratio
between
men and women
engaged in the LL
activities

Perception
of
integration of foreigners
(Source: EU, 2016).

People at risk of poverty
or social exclusion by
NUTS 2 regions. % of
the population (Source:
Eurostat; year 2016)

Table 2 – Data set used for the sociological background

It is important to underline once more that it is very likely the iSCAPE activities will have
impact only at micro level and on the people actively engaged in the LLs activities. Therefore,
impacts could be hardly generalized at city level considering that participants to LLs activities are
selected on a voluntary base so that they will not represent a statistical sample. As mentioned,
the available data will be here reported to describe the background situation in each of the pilot
city but then, for each project intervention/LLs activities, an ad hoc data gathering will be carried
out in order to determine the effective ex-ante situation.
The socio-economic data collected here have been used to describe the context in which the
iSCAPE interventions, LLs activities and citizen science activities will be performed in each of the
pilot cities. In this report, only already-existing statistical data sets at the city level and
neighbourhood level are presented, while for the actual definition of the zero scenarios new data
will be collected in each of the pilot site (Task 5.5). This is because those data are not available
at the required level of detail and are related to citizens behaviours, perceived quality of life and
micro-economic variables. For example, iSCAPE LLs activities are expected to have a positive
impact on the awareness of citizens participating in the activities on air pollution. This impact can
be described by asking participants questions about their level of awareness on air pollution before
- 14 -
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and after the LLs activities. The results of the data gathered before the LLs activities will represent
the zero scenario for this indicator, because there are not statistics available about the citizens’
level of awareness for air pollution issues into the pilot cities. In addition, even if those data would
be available, they would not be useful for our analysis for two reasons: a) the citizens engaged in
the LLs activities are not a statistically representative sample of the city population and b)
consequently, results observed on the participants citizens are at localized scale and cannot be
generalised at city level.
The feasibility of a more generalised analysis compared with official statistical data will be
evaluated in a more advanced stage of the project. Given this methodological clarification, the
following paragraphs, dedicated to local baselines city by city, will also present an overview of the
current local air pollution policies, to provide a complete overview of available data and measure
at city level.
Impacts by heat waves particularly occur into urban areas (Leal Filho et al., 2018), potentially
leading to severe issues for human health including hyperthermia and hypothermia, heat
exhaustion, stroke, and dehydration (Kovats and Kristie, 2006). In addition, subjective perceptions
of thermal discomfort can be combined with these health issues and pose further serious health
risks to the population. During heat waves, an increase into hospital admissions for respiratory,
circulatory, and cardiovascular diseases is generally also recorded.
Heat waves are therefore associated with an increase in both mortality and morbidity, in
particularly for some individuals and populations that are considered more vulnerable to heat
waves (Knowlton et al., 2008). Indeed, impacts by heat waves and UHI do not equally affect the
urban population. Rather, social and economic factors of the population contribute shaping heatwaves related impacts on individuals and population subgroups (Uejio et al., 2011). Worldwide,
subgroups of urban population are generally more vulnerable to heat waves due to factors that
are both individual (e.g. health, age, education) as well as related to build environment (e.g. poor
neighbourhood, inadequate housing). For example, cities host a number of individuals and
communities that have low incomes or lack basic access to resources such as adequate housing,
air conditioning, healthcare facilities or medical assistance. These people are generally more
vulnerable to heat waves as they lack basic resources to be employed to cope with the hazard. In
addition, classes of age such as the young children and the elderly (in particularly those over 75
years old) are usually recognized being more vulnerable to heat waves (Marì-Dell’Olmo et al.,
- 15 -
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2018). Meanwhile, people with disability/impairment, socially isolated elderly, people physically
active outdoors during very hot periods, and homeless are also identified as vulnerable to heat
waves (Reid et al., 2009).
Differences in heat wave vulnerability are also correlated with social and economic disparities
in terms of e.g. ethnicity and socio-economic status. For example, ethnic groups or immigrants,
particularly those living in poorer social, environmental, and economic conditions, are more
subjected to heat wave impacts. Education level can also contribute to modify the heat-mortality
profile. For example, individuals with at last high school education have higher death rates during
heat waves than people with higher education (Marì-Dell’Olmo et al., 2018).
Notwithstanding this, it must be pointed out that social and economic factors that interact with
heat wave should be assessed city by city, including the six pilot studies of iSCAPE. In this way,
this report will provide a short description of the potential relation between heat waves and
socioeconomic factors into each pilot into each pilot city. We will particularly focus on elderly and
economic disparities.
With reference to the economic data set reported in the following chapters, they represent the
zero scenario for the economic impact assessment of iSCAPE interventions in terms of impact on
Health (see Figure 1).
Finally, the two tables below details the indicators and variables that will be used to assess
the impact of iSCAPE on policies and related scientific areas.

Area of impact

Indicators
Quantity of policies

Policies

Quality of policies
Institutional change

Variables
N. of new policies proposal’s
developed
Average satisfaction for the new
policy proposals developed
iSCAPE living Lab level of
institutionalisation

Table 3:Table 3: Indicators for policies' areas of impact

Area of impact

Indicators

Scientific impact

Scientific production

Variables
Number of researchers in the
project
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Level of interdisciplinarity

Number of peer reviewed
articles with impact factor
Number of peer reviewed
articles without impact factor
Number of non peer-reviewed
articles
Description of topics covered
Number of patent and patent
application developed by the
project
N.
of
disciplines
and
subdisciplines represented in
deliverable and published
articles

Table 4: Indicators for scientific impact

Beside these data we will also provide data about the population of each city and other
environmental information reported in D1.4 and D6.1, in order to provide a more complete picture
of the background situation of the project activities. The detailed environmental baseline for the
iSCAPE cities is provided in D6.1.
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3 Socio-economic and policy baselines for the
pilot cities
This section provides a description of the sociological, economic and policy background in
the iSCAPE pilot cities.

3.1 Bologna & Lazzaretto
3.1.1Sociological baseline
Regarding the social impact assessment, the table below reports the dimensions under
assessment for the Bologna and Lazaretto interventions, and the related indicators data source
(for a more detailed description of the variables see tables 9-17 in D.5.6 and for the rationale of
source selection see Table 5 in the previous chapter):

Dimension

Indicators

Quantity of Employment
Productive and main
Quality of Employment
activity
balance)

Data source (interviews and
focus groups with:)
Local stakeholders, iSCAPE
partners involved in project’s
(work-life
outputs
commercial
exploitation
Living Lab participants and
local commercial activities

Material and living
Income
conditions
Opportunities for education
Education
Competences & skills
Awareness
Quantity of leisure
Quality of leisure
Leisure and social Social Interaction
interaction
Social Cohesion
Social capital
Community empowerment
Air pollution
Natural and living Access to green and recreational
environment
spaces
Landscape and built environment
Impact on green behaviours
Behaviour
Impact on other behaviours
Inclusiveness
and Inclusiveness
equal opportunities
Gender balance
Quantity of policies
Policies
Quality of policies
Institutionalisation

Living
Lab
responsible
partners and participants

Living
Lab
responsible
partners and participants

Living Lab participants

Living Lab participants
Living Lab participants
Living
Lab
responsible
partners and participants

Table 5: Social assessment framework for Bologna and Lazzaretto
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Given the wide scope and the variety of the activities held in Bologna and Lazaretto (two
interventions with passive control systems and various LL activities), the social impacts in this pilot
city will be carried out against all the social dimensions identified by the methodology (D5.6).
Here below a collection of data for picturing Bologna background situation following – when
data allows – the dimensions/indicators reported in Table 6.
Dimensions/indicators

Available information
• Employment rate of the age group 15-64 by NUTS 2
regions: 68.6% (Source: Eurostat; Year 2017)
• Perceived employment opportunities: only 24% of
Productive and main activity
Bologna respondents think it is easy to find a job in
Bologna. The city ranks 63° with this respect on 83 cities
assessed (Source: EU, 2016)
• Primary income of private households: 19.800,00 Euros
(Source: Eurostat; year: 2014)
Material
and
living
• Pro-capite income: 26000 Euros (Source: MEF6 on 2012
conditions
survey)
• Employment rate between 15-64 years old: 71.8%,
(Source: ISTAT on 2011 census)7
• Level of satisfaction with school and other educational
facilities: 86% of respondents are satisfied. Bologna is
ranked 43° on 83 cities assessed (Source: EU, 2016)
• Tertiary educational attainment, age group 25-64 by sex
Education
and NUTS 2 regions: 21,1%(Source: EU Labour Force
Survey; year: 2017)
• Human resources in science and technology (HRST) by
NUTS 2 regions (% of active population): 37,9% (Source:
Eurostat; year 2017)
Level of trust: 62% of interviewed citizens agree that “generally
Leisure
and
social
speaking, most people in the city, can be trusted” and ranks 52°
interaction
on 83 cities assessed (Source: EU, 2016)
• Satisfaction with public spaces such as markets,
squares and pedestrian areas: 89% of respondents are
satisfied. Bologna ranks 47° on 83 cities assessed
(Source: EU, 2016)
Natural
and
living
• Air pollution: 49% of respondents is satisfied with the air
environment
quality. The same percentage is not satisfied and 2% do
not answer. Bologna ranks 63° on 83 cities assessed
(Source: EU, 2016)
• Green spaces such as parks and gardens: 83% of
respondent is satisfied with the green spaces available
6
7

Ministero Economia e Finanze (Finance and Economic Ministry): http://www.mef.gov.it/en/index_en.html
Italian Statistical Institute: http://dati-censimentopopolazione.istat.it/Index.aspx
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Behaviour

Inclusiveness
opportunities

and

at city level. Bologna ranks 47° on 83 cities assessed
(Source: EU, 2016)
Not available
• People at risk of poverty or social exclusion by NUTS 2
regions. % of the population: 16.1% (Source: Eurostat;
year: 2016)
• Perception of integration of foreigners: 46% of citizens
equal
interviewed thinks foreigners are well integrated in the
city and the same percentage thinks they are not well
integrated. The remaining 8% didn’t answer. Bologna
ranks 64° on 83 cities assessed on this item (Source: EU,
2016).
Table 6 Social background: Bologna

Focusing now on the quality of life, according to the survey on quality of life carried out by the
European Union (2016 on 2015 data 8 ), the majority of Bologna citizens (90%) appear to be
satisfied by living in this city. But comparing the level of satisfaction in other cities Bologna is the
57° cities among the 83 European cities assessed. Moreover, the quality of life in Bologna seems
to be worsened in comparison with what declared in the previous survey in 2012. Respondents to
the survey in Bologna indeed feel less safe in both their city and their neighbourhood. 60% (-9) of
respondents feel less safe in their city than 2012 with one of the lowest rate among the participant
cities, while 64% respondents declared they feel less safe in their neighbourhood (-14) compared
with 2012. Bologna is also the only participant city where there has been a decrease in the trust
of people living into the neighbourhood (72%, -9). Bologna is also one of the cities where
respondents trust less in the public administration compared with 2012 (56%, -11). In addition,
compared with 2012, Bologna shows one of largest dissatisfaction (49%, -11) in terms of
cleanliness of the city, following a similar trend for the other participant Italian city, Rome.

3.1.1.1 Heat waves, Urban Heat Island effect and relevant social aspects.
Data on heat wave vulnerability and related impacts in Bologna are still unclear. However,
according to the analysis by Stafoggia et al. (2006) on heat-related mortality in four Italian cities,
including Bologna, excess mortality resulting from high temperatures was found among people
residing in nursing homes with no air conditioning. Hospitalized people were also found being at
risk for dying because of high temperatures, in particularly those with specific chronic conditions.
Mortality was also found being higher among patients affected by depression and psychiatric

8

http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/urban/survey2015_en.pdf
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conditions. An increased risk of dying of cerebrovascular diseases as a consequence of extreme
heat was also found.
According to the Italian Statistical Institute9, 21% of residents in Bologna are over 70. In
particularly, the Bologna City Council considers people over 75 years old among the most
vulnerable people to heat wave, together with people in unhealthy conditions or mental
impairment. Among these people, the City Council recognizes that the most vulnerable are those
living alone into high buildings with no air conditioning and in bad socioeconomic conditions. In
this way, the Bologna City Council has prepared a specific plan with guidelines for these people
by ensuring support of the City Council and of volunteers’ network10.

3.1.2Policy baseline
Bologna and its region are actively implementing the recommendations of the EU directive
2008/50/CE and of the connected national decree (150/2010). Interventions and regulations
aimed at improving local air quality and reducing the amount of pollutants are yearly discussed
and actions are undertaken, with the overarching goal to reduce the amount of population exposed
to PM10 from 64% to 1% by 2020. The Integrated Regional Air Plan (PAIR 202011) pursues this
goal through a multi-objective approach based on two level of action:
1. active control to reduce the emissions, through intervention tackling infrastructures, urban
planning and transport (incentive to public transport, electric transport, biking lanes),
regulatory measures to guide citizens demands and choices (payment for accessing or
parking in specific areas, limitation to cars’ circulations according to emissions values and
cars’ models);
2. passive control systems to keep citizens as far as possible from air pollution (urban green,
changes in circulation pathways).
The PAIR 2020 aims to go beyond the “emergency activation” approach, following a planned
course of 94 actions supported by 300 million euro until 2020. The implementation of the plan is
facilitated by the network of measuring stations managed by ARPAE, the Regional Agency for Air
Italian Statistical Institute: http://dati-censimentopopolazione.istat.it/Index.aspx
http://images.auser.it/f/emergenza_estate/gi/giuda_emergenza_estate.pdf
11 http://www.cittametropolitana.bo.it/pianoaria/
9

10
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and Environment, which publicly provide local air quality maps and daily updates12, together with
information about health13 impacts and recommendations for the citizens. It also provides updates
about daily and planned limitation to mobility in Bologna and surrounding areas of Imola and other
ten municipalities (Argelato, Calderara di Reno, Casalecchio di Reno, Castel Maggiore,
Castenaso, Granarolo dell’Emilia, Ozzano dell'Emilia, Pianoro, San Lazzaro di Savena e Zola
Predosa). In addition, since 2011 the PAES (Action Plan for Sustainable Energy, Piano d’Azione
per l’Energia Sostenibile) is adopting strategies to cope with several issues related to high
temperatures, including heat waves, e.g. by imcreasing urban greening and insulation and
greening into public and private building (Boeri et al., 2018).

3.1.3Economic baseline
The tables below detail the economic baseline for impacts resulting from exposure to PM2.5
and NO2 in Bologna and Lazzaretto. Table 7 and Table 9 detail the economic baselines for short
term exposure to PM2.5 and NO2 respectively; Table 8 and Table 10 show the economic baseline
for chronic effects resulting from long-term exposure to PM2.5 and NO2 respectively. Crude
mortality rates are taken from Eurostat14 and corrected for all age groups, but in chronic exposure,
the +30 year old mortality is estimated with average EU-level deaths per age from the crude
mortality of the different countries.

Endpoint
Mortality
Cardiovascu
lar diseases
Respiratory
diseases
Restricted
activity
Work days
lost

Annual
risk
0.01
0.009694
53
0.005696
77
19
16.8

Daily risk
2.73973E05
2.65604E05
1.56076E05
0.0520547
95
0.0460273
97

Respons
efunction
mean

Low
95%
respon
se

High
95%
respon
se

1.0123

1.0045

1.0201

Econom
ic value
420000
0

1.0091

1.0017

1.0166

3599

1.019

0.9982

1.0402

3599

1.047

1.042

1.053

154

1.046

1.039

1.053

254

Expected
Value
in
euros per
10ug
1.4153424
66
0.0008698
75
0.0010672
62
0.3767726
03
0.5377841
1

Table 7: City-specific economic baseline for short term exposure (daily) to PM2.5 for Bologna and Lazzaretto

https://www.arpae.it/dettaglio_generale.asp?id=3882&idlivello=2073
https://www.arpae.it/dettaglio_generale.asp?id=3886&idlivello=2076
14 http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=tps00029&language=en
12
13
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Endpoint
Mortality

Annual risk
0.0145133

Responsefunction
1.062

Low95%
1.04

High95%
1.083

Economic
value
4200000

Estimated
loss
3779.26332

Table 8: City-specific economic baseline for chronic effects resulting from long-term exposure to PM2.5 for Bologna
and Lazzaretto

Endpoint
Mortality
Respirato
ry
diseases

Annual
risk

Respons
efunction

Low95%

High95%

Economi
c value

Estimate
d loss

0.01

2.74E-05

1.0027

1.0016

1.0038

4200000

Expected
Value in
euros per
10ug
0.310684
932

0.005697

1.56E-05

1.0015

0.9992

1.0038

3599

8.42575E
-05

Table 9: City-specific economic baseline for short term exposure (daily) to NO2 for Bologna and Lazzaretto

Endpoint
Mortality

Annual risk
0.0145133

Responsefunction
1.055

Low95%
1.031

High95%
1.083

Economic
value
4200000

Estimated
loss
3352.5723

Table 10: City-specific economic baseline for chronic effects resulting from long-term exposure to NO2 for Bologna
and Lazzaretto

3.1.4 Population and Environment
Bologna is the seventh most populated city and one of the wealthiest cities in Italy. It is
situated in the Po Valley in Northern Italy. The population residing in the urban area is 390,198
units while the wider metropolitan area has 1,010,398 inhabitants. The population density for the
urban area is 2,766/km². Bologna is located in Po Valley, a geographical area defined as the Po
river basin and surrounded by mountain chains (it is only open to the Northern part of the Adriatic
Sea). Po Plain includes the four biggest regions of Norther Italy (Piedmont, Lombardian, Veneto
and Emilia-Romagna). Due to its geographical location, it is one of the places in the world where
meteorological conditions are less favourable to the dispersion of pollutants: average wind speed
has the lowest values in Europe, and temperature inversions are frequent, especially in winter
months. Almost all types of pollutant are present; PM10 and ozone are above legislation limits in
almost every city in the region, also in a significant fraction of rural areas (for more details, please
see D6.1). The climate in Bologna is strongly dependent on its location within the Po Valley. It is
characterized by a warm and humid summer and long, cold winter, with small values of
precipitation that occur concentrated in spring and autumn. Fog is commonly present, especially
during autumn; this meteorological condition is favoured by the strong inversion which is a typical
feature of nocturnal and early morning hours in the basin. Wind regimes are also affected by the
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morphology of the Po Valley. The mountain chains that surround the basin inhibit the development
of intense winds, while the Adriatic Sea on the east border favours a breeze regime.
The winds impinging on the city are mainly characterized by low speeds (< 4m/s) which are
generally ineffective for air recirculation and cleaning. Moreover, the 34% of wind occurrences
was below 2 m/s, which facilitates a stagnation regime. This is the worst scenario for pollutants
leading to a build-up effect of pollutant concentrations in the urban environment. The temperature
ranges between 0 °C and 30 °C and urban temperatures are typically larger than in the
countryside. Differences between urban and countryside temperatures arise from the diverse
features that characterize the two different environments. First, the presence of obstacles
(buildings primarily) inhibits wind circulation inside the city, diminishing the efficacy of pollutants
removal and dilution. Pollutants can have higher concentrations inside cities e.g. closer to the local
emission sources such as heavy traffic, heating and cooling systems, and industrial/commercial
activities (D1.4). The urban environment also has a major impact on the interaction with solar and
terrestrial radiation: part of the incoming solar radiation (shortwave radiation) is absorbed at
surface level by every kind of bodies it collides with, and then emits it in the atmosphere as
longwave radiation (mainly infrared), more suitable to interact with atmospheric compounds,
especially pollutants and particulates.
Precipitation in Bologna and the Po Valley is not abundant nor typical of the flat region in
Italy. In particular, annual values for the period 2006-2016 oscillates from 500 to 900 mm in
Bologna and from 200 to 800 mm in the countryside, with averaged values respectively of 718
mm and 537 mm. Since precipitation is a good vehicle to remove particulate pollutants, small
amounts of rainfall enhance the lifetime of pollutants in the atmosphere, allowing high
concentrations during the year.
The fifth IPCC report (IPCC 2013) pointed out the mutual interconnection between air quality
and climate change. Different pollutants may contribute to climate change, enhancing or reducing
its intensity. On the other hand, a variation on climate features might improve or deteriorate air
quality on different regions on the Earth. Interactions can be multiple, with a high degree of
complexity. For the specific case of Po Valley, the most influent climate quantities are temperature,
humidity, precipitation and solar irradiance. A precipitation decrease will inhibit the wet
precipitation of pollutants, enhancing their atmospheric concentrations. Long drought periods can
increase the frequency of fires, and so of pollutants’ emissions related to them. The particulate
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excess will modify cloud cover and composition. The soil water deficit will also support the heat
transport and so convective turbulence in boundary layer. Climate change can also modify
synoptic wind patterns; so, large scale distribution and dispersion of pollutants may be influenced.
For example, stagnation conditions in Mediterranean Europe are favorited by those changes
(D1.4). Temperature, humidity and solar irradiance are involved in most of the photochemical
processes, which contributes to ozone and particulates production. An increase in global
temperatures will enhance those reactions and the efficiency by which vegetation will produce
VOCs. On the other hand, vegetation may change with climate, as well as its VOC productions.
Moreover, a modification on vegetation morphology in the Po Valley can variate surface wind
patterns and so local boundary layer dynamics.

3.2 Bottrop
3.2.1Sociological baseline
The social impact assessment for the Bottrop activities involved all the dimension of the
methodology except the behavioural one because in this pilot city the behavioural intervention
originally developed in Hasselt will not be replicated:

Dimension

Indicators

Productive and main activity

Quantity of employment

Material and living conditions

Income

Opportunities for education
Education
Competences & skills
Awareness
Quantity of leisure
Quality of leisure
Social Interaction
Leisure and social interaction
Social Cohesion
Social capital
Community empowerment
Air pollution
Access
to
green
and
Natural
and
living
recreational spaces
environment
Landscape
and
built
environment
Inclusiveness
and
equal Inclusiveness
opportunities
Gender balance

Data source (interviews and
focus groups with:)
Local stakeholders
Living
lab
activities
participants
and
local
commercial activities
Living
Lab
responsible
partners and participants

Living
Lab
responsible
partners and participants

Living
Lab
responsible
partners and participants

Living
Lab
responsible
partners and participants
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Policies

Quantity of policies
Quality of policies
Institutionalisation

Living lab responsible and
local stakeholders

Table 11: Social assessment framework for Bottrop

Given the nature of the local activities and the prolonged involvement of a community of
participants into collaborative actions, the two main areas of impact are expected to be the one
about Education and the one about Leisure and Social interaction.
Here below a collection of data for picturing Bottrop background situation following – when
data allows – the dimensions/indicators reported in the previous table.
Dimensions/indicators

Available information
• Employment rate of the age group 15-64 by NUTS 2
Productive and main activity
regions: 71,8% (Source: Eurostat; Year 2017)
Material
and
living Primary income of private households: 19.900,00 (Source:
conditions
Eurostat; year: 2014)
• Tertiary educational attainment, age group 25-64 by sex
and NUTS 2 regions: 23,8%(Source: EU Labour Force
Survey, 2017)
Education
• Human resources in science and technology (HRST) by
NUTS 2 regions (% of active population): 43,7% (Source:
Eurostat; year 2017)
Leisure
and
social Not available
interaction
Natural
and
living Not available
environment
• People at risk of poverty or social exclusion by NUTS 2
Inclusiveness and equal
regions. % of the population: 18,3%, estimated (Source:
opportunities
Eurostat; year 2016)
Table 12 Social background: Bottrop

3.2.1.1 Heat waves, Urban Heat Island effect and relevant social aspects
There is no specific information about vulnerability to heat waves in Bottrop. Recent
demographic statistics report that 11.5% of the population in Bottrop is over 75 years old, stressing
therefore the opportunity for monitoring the vulnerability conditions of these people in case of heat
waves.
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3.2.2Policy baseline
A main policy initiative15 for the city of Bottrop was conducted to improve energy efficiency of
private building and therefore to reduce CO2. This was done to enhance overall quality of life and
reducing GHG emissions by 50% by 2020. In 2010, a consortium of over 70 leading companies
in the Ruhr region, called Ruhr Initiative Group, proposed an innovative project to transform seven
districts in Bottrop with more than 14,000 buildings and 70,000 inhabitants into a blueprint of
energy efficiency. In this way, Bottrop aimed at becoming a leader for European urban areas in
terms of air pollution abatement, sustainable energy and climate change mitigation. A systematic
energy efficient retrofitting of existing buildings was done. About 60% of the 14,474 buildings in
Bottrop’s selected districts had a high or medium need for refurbishment in 2010. Approximately
12,500 of these buildings are privately owned by residents. Through public-private partnerships,
consultations for energy efficiency were offered to private householders for energy efficiency
advices, by analysing the consumption data of each building. With this data, personalized energy
efficient retrofitting proposals were developed, implemented and customized to maximize
efficiency for each individual unit.
Parallel activities were also designed by informing citizens, advertising campaigns, and
conducting community workshops to engage the community and let citizens become part of a
project and support its goals. Thanks to these activities, an energy refurbishment ratio of 7.82 %
was achieved in 2013, outperforming by far the common European and German average rate of
energy efficient retrofitting of about 1%. Other activities have also been performed in terms of:
transport-related climate-damaging emissions are to be significantly reduced by, among other
initiatives, promoting energy-efficient transport alternative; optimize power generation and
intelligent networking of production; and, reassess urban areas, open space planning and water
management16.

3.2.3Economic baseline
The tables below detail the economic baseline for impacts resulting from exposure to PM2.5
and NO2 in Bottrop. Table 13 and Table 15 detail the economic baselines for short term exposure

15
16

http://www.icruhr.de/fileadmin/media/downloads/ICLEI_cs_169-Bottrop_2014.pdf
https://www.csreurope.org/impact-map/slic/innovationcity-ruhr
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to PM2.5 and NO2 respectively; Table 14 and Table 16 show the economic baseline for chronic
effects resulting from long-term exposure to PM2.5 and NO2 respectively.

Annu
al risk
0.010
6
0.018
5
0.046
7

Endpoint

Mortality
Cardiovascul
ar diseases
Respiratory
diseases
Restricted
activity
19
Work
days
lost
18.3

Daily risk
2.90411E05
5.06849E05
0.0001279
45
0.0520547
95
0.0501369
86

Respons
efunction
mean

Low
95%
respons
e

High
95%
respons
e

Economi
c value

1.0123

1.0045

1.0201

4200000

1.0091

1.0017

1.0166

3599

1.019

0.9982

1.0402

3599

1.047

1.042

1.053

154

1.046

1.039

1.053

254

Expected
Value
in
euros per
10ug
1.5002630
14
0.0016599
77
0.0087490
21
0.3767726
03
0.5858005
48

Table 13: City-specific economic baseline for short term exposure (daily) to PM2.5 for Bottrop

Endpoint
Mortality

ResponseAnnual risk function
0.01510641 1.062

Low95%
1.04

High95%
1.083

Economic
value
4200000

Estimated
loss
3933.709112

Table 14: City-specific economic baseline for chronic effects resulting from long-term exposure to PM2.5 for Bottrop

Endpoint
Mortality
Respirato
ry
diseases

High95%

Economi
c value

Estimate
d loss

1.0027

1.0016

1.0038

4200000

Expected
Value in
euros per
10ug
0.329326
027

1.0015

0.9992

1.0038

3599

0.000690
712

Annual
risk

Respons
efunction

Low95%

0.0106

2.9E-05

0.0467

0.000128

Table 15: City-specific economic baseline for short term exposure (daily) to NO2 for Bottrop

Endpoint
Mortality

ResponseAnnual risk function
0.01510641 1.055

Low95%
1.031

High95%
1.083

Economic
value
4200000

Estimated
loss
3489.580664

Table 16: City-specific economic baseline for chronic effects resulting from long-term exposure to NO2 for Bottrop

3.2.4 Population and Environment
Bottrop is part of a polycentric system in the Ruhr Area; therefore, a lot of urban cores of
similar or bigger size are located close to the city. It is well connected with the regional transport
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system and easily accessible from surrounding cities. The population residing in the urban area is
117,364 with a density for the urban area of 1,167/km². The city has historically been a coal-mining
centre and contains factories producing coal-tar derivatives, chemicals, textiles, and machinery.
Despite its inland position, Bottrop is impacted by Atlantic winds that mitigate the rigid
continental climate typical of the inner part of Germany. Summer is generally a moderate climate,
while winter endures near freezing conditions. Due to no available data for Bottrop, data from other
surrounding cities have been analysed (for more details, see D6.1). The wind data shows a
continental weather-type for the city. Between 2012 and 2016, wind speed did not exceed 20 m/s.
That is typical for sites far from wind current sources, such as high geographical features or
seashores. Winds impinging on the city are mainly characterized by speeds within the range 2-7
m/s, which are moderately effective in pollution removal. The occurrence of low speed conditions
contributes to worsening air pollution condition in the Rhur area (D1.4). Prevalent wind direction
origins are the ones referred to the third quarter, with a large southerly component. The
explanation of this can be found in the area topology. About 10 Km from Bottrop flows Rhine River,
a European river that begins in the Swiss canton of Graubünden and flows into North Sea in the
Netherlands. Similarly, to what happens in Bologna with Reno River, air masses travels along
Rhine valley maintaining their directions. For the period 2006-2016 air temperature oscillates
between 0 °C and 20 °C, and no noticeable trend can be seen. Annual precipitations show that
precipitation stands between 600 mm and 1000 mm, values typical for continental climates. Most
of the precipitation takes place during summer and winter (peaks of 100 mm, in July), while the
driest season is spring (minimum 40 mm).
Bottrop is in the middle of a very populated and heavily industrialized area. The industrial
and mineral extraction areas are the most effective on the air quality of this neighbourhood, since
the main winds comes from south and southwest. Emissions are strong, but meteorological
conditions are favourable to the dispersion and dilution of air pollutants: average wind speed is
high, especially in winter, but episodes of stagnation and strong temperature inversions can
nevertheless occur. PM10 and NO2 values are above limits mostly at roadside stations, but also
ozone concentrations can sometimes reach high values. According to projected seasonal mean
changes by 2050 under the RCP8.5 scenario, the general trend is towards wetter in northern
Europe and drier in southern Europe (for more detials, please see D1.4). According to these
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projection, the trend for solar radiation is not clear while there will be an increase in air pressure
in all seasons except for the summer.

3.3 Dublin
3.3.1Sociological baseline
About the social assessment of the impacts, the Dublin activities are not expected to have
impacts on the productive and living conditions of its participants and stakeholder, nor on the local
living environment, while the most relevant results are expected in the areas of Education and
Leisure and social interaction. This pilot city is also implementing the behavioural intervention, as
illustrated in the table below:

Dimension

Indicators

Opportunities for education
Competences & skills
Awareness
Quantity of leisure
Quality of leisure
Social Interaction
Leisure and social interaction
Social Cohesion
Social capital
Community empowerment
Impact on green behaviours
Behaviour
Impact on other behaviours
Inclusiveness
and
equal Inclusiveness
opportunities
Gender balance
Quantity of policies
Policies
Quality of policies
Institutionalisation
Education

Data source (interviews
and focus groups with:)
Living Lab responsible
partners
and
participants
Living Lab responsible
partners
and
participants
Living Lab participants
Living Lab participants
Living Lab responsible
partners
and
local
stakeholders

Table 17: Social assessment framework for Dublin

Here below a collection of data for picturing Dublin background situation following – when
data allows – the dimensions/indicators reported in the previous table.
Dimensions/indicators
Education

Available information
• Level of satisfaction with school and other educational
facilities: 83% of respondents are satisfied. Dublin is
ranked 12° on 83 cities assessed and is the first one
among the European capital cities (Source: EU, 2016).
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•
•
•

•
Leisure
interaction

and

social
•

Tertiary educational attainment, age group 25-64 by sex
and NUTS 2 regions: 39.2%(Source: EU Labour Force
Survey; year: 2017)
Human resources in science and technology (HRST) by
NUTS 2 regions (% of active population): 53,1% (Source:
Eurostat; year: 2017)
Level of trust: 74% of interviewed citizens agree that
“generally speaking, most people in the city, can be
trusted” and ranks 24° on 83 cities assessed (Source:
EU, 2016).
Quality of leisure: 85% of respondents claim that “Dublin
has always something interesting going on”; 81% of
respondents claim that “I like to go out and socialise in
Dublin” (Source: Dublin City Council, 2012)
Quantity of leisure: 81% of respondents claim that
“Dublin has a vibrant city centre” (Source: Dublin City
Council, 2012)

•

Natural
and
environment

Behaviour

Inclusiveness
opportunities

and

Satisfaction with public spaces such as markets,
squares and pedestrian areas: 70% of respondents are
satisfied. Dublin ranks 65° on 83 cities assessed
(Source: EU, 2016)
• Air pollution: 88% of respondents is satisfied with the air
living
quality. Dublin ranks 9° on 83 cities assessed (Source:
EU, 2016)
• Green spaces such as parks and gardens: 87% of
respondent is satisfied with the green spaces available
at city level. Dublin ranks 27° on 83 cities assessed
(Source: EU, 2016)
Not available
• People at risk of poverty or social exclusion by NUTS 2
regions. % of the population: 22,7% (Source: Eurostat;
year: 2016)
• Perception of integration of foreigners: 54% of citizens
equal
interviewed thinks foreigners are well integrated in the
city. Dublin ranks 34° on 83 cities assessed on this item
(Source: EU, 2016).
• 89% of respondents claim “Diversity is a good thing for
Dublin” (Source: Dublin City Council, 2012)
Table 18 Social background: Dublin

According to the aforementioned survey on quality of life in European cities by the European
Union (2016) on 2015 data17, 46% of respondents in Dublin told that now it is easier to find a job
in Dublin compared to 2012. In terms of housing, more than 80% of respondents perceive difficulty

17

http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/urban/survey2015_en.pdf
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in finding an affordable housing, compared to 2012, following a trend similar to the biggest
European cities (e.g. London, Paris, Berlin). However, finding good housing at a reasonable price
is also slightly perceived more positive than 2012, with 12% respondents saying that is more
positive than 2012. In terms of schools and education facilities, Dublin is the European capital city
where respondents have the highest rate of satisfaction (83%), and one of the highest of all the
cities targeted into the survey. 52% of respondents agree that local institutions can be trusted
more than 2012, however this value is on the average of the value of European capital cities.
However, it is worthwhile noting that Dublin is the European city with the highest rate of
respondents (88%) declaring they are satisfied with their air quality more than in 2012, together
with Wien and Helsinki.

3.3.1.1 Heat waves, Urban Heat Island effect and relevant social aspects
An epidemiological study (Baccini et al., 2010) conducted on 15 European cities to assess
heat-related mortality found that Dublin was the only city where no attributable deaths per warm
season (183 days) over the period 1990-2001 were recorded. Notwithstanding this, the
vulnerability scenario can slightly change under climate change, and therefore attention is required
on potentially vulnerable people in the city. According to the Central Statistics Office (2016), in
Dublin there are about 110.000 people over 75 years old, and around 40% of them live alone. In
addition, the Local Economic and Community Plan by the Dublin City (2016) reports that, while
more than half of the population of Dublin is marginally above average, affluent or very affluent
according to the Pobal Haase Pratschke (HP) Deprivation Index, the distribution of such affluence
is uneven across the city. Indeed, most of these affluent citizens live into central areas while just
5% of affluent residents are located into outskirts of both the South Central and North Central
areas. In addition, at the end of 2015, the unemployment rate for Dublin stood at 7.6%, its lowest
rate in six years, while the youth unemployment rate has remained persistently high at 15%.
According to Central Statistics Office (2016), unemployment was not evenly distributed across the
City, with 22 boroughs recording unemployment as in the range 2-5% and 35 boroughs reporting
an unemployment rate of between 15 and 24%. In addition, people with health issues or disability
are more vulnerable. In Dublin, 2% people reported bad or very bad health conditions. Meanwhile,
15% of people have some form of disability, mostly located into outskirts of the city. Homeless in
Dublin are 123, to be summed to over 800 homeless families that host more than 17000 children.
Old people, person with low income or unemployed, people with health issue or disability, as well
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as homeless need to be carefully considered as potentially vulnerable to heat waves (Central
Statistics Office, 2016).

3.3.2Policy baseline
In Ireland, the Environmental Protection Agency (EPA) has recently reviewed the current state
of Air Quality monitoring and information provision at national level, delivering a new national
ambient air quality monitoring programme (AAMP18) for the 2017-2022 period. The new plan of
action aims to reach four main goals: increase the publicity of available information, increase the
amount of information through new and improved modelling for forecasting of air conditions,
enhance the citizens’ engagement about the topic and increase the available resources to pursue
the first three goals. The EPA acts towards these objectives as the operational wing of the
Department of the Environment, Community and Local Government, which is the official body that
deals with air quality and related areas.
The Dublin region already developed a regional air quality management plan covering the 20092012 period, focusing on the protection of the valuable asset of good air quality in the region and
particularly on the health dimension of the issue, identifying vulnerable groups of citizens and
working on increasing the level of local awareness19. The local plan is currently integrated in the
overarching national strategy, and informing citizens remains a key goal for the municipality. The
Dublin City Council produces annual reports available online that provides a summary of air quality
for the previous year. The information is the result of the data gathering from local measuring
stations and the data provided by national authorities from their air monitoring network. The Dublin
City Council also provides citizens the opportunity to file a complaint20 about local air pollution
conditions, clarifying which information are necessary and committing to act towards the source
of the emissions or pollutants. A dedicated strategy for the reduction of the Nitrogen Dioxide levels
is also under implementation21.

18

http://www.epa.ie/pubs/reports/air/quality/National-Ambient-Air-Quality-Monitoring-Programme-2017-2022.pdf
http://www.epa.ie/air/quality/index/#d.en.51482
20
http://www.dublincity.ie/main-menu-services-water-waste-and-environment-air-quality-monitoring-and-noisecontrol/air
21 https://www.dublincity.ie/sites/default/files/content/WaterWasteEnvironment/AirQualityMonitoringandNoiseControl/D
ocuments/Air_Quality_Management_Plan_for_Improvement_in_levels_of_Nitrogen_Dioxide_in_ambient_Air_Quality
%5B1%5D.pdf
19
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3.3.3Economic baseline
The tables below detail the economic baseline for impacts resulting from exposure to PM2.5
and NO2 in Dublin. Table 19 and Table 21 detail the economic baselines for short term exposure
to PM2.5 and NO2 respectively; Table 20 and Table 22 show the economic baseline for chronic
effects resulting from long-term exposure to PM2.5 and NO2 respectively.

Annual
risk

Endpoint
Mortality
Cardiovascul
ar diseases
Respiratory
diseases
Restricted
activity
Work days
lost

0.0064
0.0221
7
0.0508
19
16.9

Daily risk
1.75342E05
6.07397E05
0.0001391
78
0.0520547
95
0.0463013
7

Respons
efunction
mean

Low
95%
respons
e

High
95%
respons
e

1.0123

1.0045

1.0201

Econom
ic value
420000
0

1.0091

1.0017

1.0166

3599

1.019

0.9982

1.0402

3599

1.047

1.042

1.053

154

1.046

1.039

1.053

254

Expected
Value
in
euros per
10ug
0.9058191
78
0.0019892
81
0.0095171
36
0.3767726
03
0.5409852
05

Table 19: City-specific economic baseline for short term exposure (daily) to PM2.5 for Dublin

Endpoint
Mortality

ResponseAnnual risk
function
0.009405878 1.062

Low95%
1.04

High95%
1.083

Economic
value
4200000

Estimated
loss
2449.290579

Table 20: City-specific economic baseline for chronic effects resulting from long-term exposure to PM2.5 for Dublin

Endpoint
Mortality
Respirato
ry
diseases

Annual
risk

Respons
efunction

Low95%

High95%

Economi
c value

Estimate
d loss

0.0064

1.75E-05

1.0027

1.0016

1.0038

4200000

Expected
Value in
euros per
10ug
0.198838
356

3599

0.000751
353

0.0508

0.000139

1.0015

0.9992

1.0038

Table 21: City-specific economic baseline for short term exposure (daily) to NO2 for Dublin

Endpoint
Mortality

ResponseAnnual risk
function
0.009405878 1.055

Low95%
1.031

High95%
1.083

Economic
value
4200000

Estimated
loss
2172.757772

Table 22: City-specific economic baseline for chronic effects resulting from long-term exposure to NO2 for Dublin
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3.3.4 Population and Environment
Dublin is the capital and largest city of Ireland (on an area of 115 km2 ). It is in the province
of Leinster on Ireland's east coast, at the mouth of the River Liffey. The city has an urban area
population of 1,345,000. The population of the Greater Dublin Area, which includes Dublin city
and the counties of Meath, Kildare and Wicklow was 1,900,000 people, updated on 2016 (Dublin
Chamber of Commerce).
Similar to much of the rest of north-western Europe, Dublin experiences a maritime climate
with cool summers, mild winters, and a lack of air temperature extremes. On average, the sunniest
season is late winter and early spring, while the wettest season is autumn, despite rainfall is evenly
distributed throughout the year. The main precipitation in winter is rain; however, snow showers
do occur between November and March. Strong Atlantic winds are most common reaching the
city. These winds can affect Dublin, but due to its easterly location it is least affected compared to
other parts of the country. The intensity of the Atlantic winds states in a range between 4 and 10
m/s, but top speeds can reach 20 m/s. A secondary but not less intense wind activity comes from
the Irish Sea, to whom Dublin city looks at through the Dublin Bay. This component is the results
of an intense breeze activity from the sea to the city, and of course contributes to the westerly
wind component via city to sea breeze. The easterly wind component act as a mitigating factor for
climate of the landside. It is also important to notice that the meridional component of wind totally
negligible, letting zonal winds to be the most affective on Dublin local circulations (for more details,
please see D6.1). Thanks to fact that Ireland is a small Island in the Atlantic Ocean, Dublin is
characterized by intense wind regimes. This windy condition can play a role in keeping pollutant
concentration overall low inside the city. Air masses coming from the sea or ocean are generally
rich in water vapor which condenses on the landside, generating clouds and abundant
precipitations all over the year. Precipitation is a huge vehicle to remove pollutants, mostly
particulates, from the atmosphere, due to wet catch and transport to the ground of the suspended
particles by the rain droplets falling from the clouds.
Air temperature time series are characterized by an almost steady state annual period
oscillation in a range between 0 °C and less than 25 °C, with minimums often occurring during
late winter or early spring. Urban temperatures are always larger than in the countryside, and
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these differences are clear during the entire period, despite they are not too pronounced. The
vicinity of the sea acts mitigating the air temperature excursion during the year. As consequence,
minimum air temperature value is slightly greater than in Bologna, despite the northerner position,
while there are almost 10 °C difference in the maximum. As expected, Dublin can be considered
a rainy city since cumulative annual precipitations never drops beneath 600 mm per year, with
annual averaged values over the entire period of 803 mm. Moreover, the precipitation amount
each month is typically over 40 mm, which is a large quantity of rainfall considering a low rate, as
reported by the climatological analysis of the Irish Meteorological Service Online (Met Éireann).
This rate and amount of rainfall can be attributed to large scale unstable systems which generally
produces continuous slow rate precipitations over few days. The rainiest periods occur during
summer and autumn, with maximum in August, October and November. The most drier month is
April, which is common for the late nineties climates (Met Éireann). Large amounts of rainfall are
useful to regulate the atmospheric particulates concentrations. Month by month precipitations can
sensibly clean the atmosphere throughout wet removal of pollutants, maintaining concentration
levels under the threshold of European legislations.

3.4 Guildford
3.4.1Sociological baseline
Table 23 illustrates how the Guildford activities will have a social impact on all the nine
dimensions identified in the assessment framework:

Dimension
Productive and main activity

Material and living conditions

Education

Leisure and social interaction

Indicators

Data source (interviews
and focus groups with:)

Quantity of Employment
Quality of Employment (work-life Local stakeholders
balance)
Living Lab participants
Income
and local commercial
activities
Opportunities for education
Living Lab responsible
Competences & skills
partners
and
Awareness
participants
Quantity of leisure
Quality of leisure
Living Lab responsible
Social Interaction
partners
and
Social Cohesion
participants
Social capital
Community empowerment
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Air pollution
Access to green and recreational
Natural and living environment
spaces
Landscape and built environment
Impact on green behaviours
Behaviour
Impact on other behaviours
Inclusiveness
and
equal Inclusiveness
opportunities
Gender balance
Quantity of policies
Policies
Quality of policies
Institutionalisation

Living Lab participants

Living Lab participants
Living Lab participants
Living Lab participants
and local stakeholders

Table 23: Social assessment framework for Guildford

Given the focus on the local urban environment and the gamification approach chosen to
raise awareness about the activities and findings, the two areas of major impact will be leisure and
social interaction and natural and living environment; but also awareness raising will be crucial.
Here below a collection of data for picturing Guildford background situation following – when
data allows – the dimensions/indicators reported in the previous table.
Dimensions/indicators

Available information
• Employment rate of the age group 15-64 by NUTS 2
Productive and main activity
regions: 78,4% (Source: Eurostat; year 2017)
Material
and
living Primary income of private households: 21.400,00 (Source:
conditions
Eurostat; year: 2014)
• Tertiary educational attainment, age group 25-64 by sex
and NUTS 2 regions: 49,3%(Source: EU Labour Force
Survey, 2017)
Education
• Human resources in science and technology (HRST) by
NUTS 2 regions (% of active population, year 2017):
59,4% (Source: Eurostat)
Leisure
and
social Not available
interaction
Natural
and
living Not available
environment
Behaviour
Not available
Inclusiveness and equal Not available
opportunities
Table 24 Social background: Guildford
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3.4.1.1 Heat waves, Urban Heat Island effect and relevant social aspects
According to the Office of National Statistics (2011), in Guildford people over 75 years old
represent about 10% of population. In addition, almost 18% of the population has a long-term
disability impairing everyday activities, while 2.5% of people have bad or very bad health. These
people are those potentially more vulnerable to impacts by heat waves. The Guildford Borough
(2016) recognizes heat wave as a social sustainability issue, with potential impacts on public
health in terms of excessive deaths. For example, the 2003 heat wave led to approximately 2,000
excess deaths in the UK, and similar issues can therefore occur in the future. Indeed, the Guildford
Borough states that heat waves present a particularly high risk to vulnerable groups such as the
elderly (especially those over 75, living alone, socially isolated, or in a care home), those who
suffer from chronic or severe illness, and those with an inability to keep cool, such as Alzheimer’s
sufferers, the bed bound and young children. Risks are also recognized for homeless and manual
workers working outdoors or in hot environments (Guildford Borough, 2016). Poor access to cool
environments, like air-conditioned rooms or swimming pools, may mean the less wealthy suffer
more than the better off.

3.4.2Policy baseline
The Guildford Borough Council (GBC) has a structured strategy to tackle the air pollution
issue, which is mostly under control at local level, despite the regular traffic congestion affecting
the city always rise the risk of a decrease in air quality. First actions to improve the local air quality
indicators date back to 1999, when the local council issued the Car and lift sharing scheme and
the Promoting travel alternatives recommendations. During the past twenty years further
measures to reduce air pollution have been issued and an Air Quality Strategy22 is in place for the
2017-2022 period. Concrete actions are regularly undertaken to prevent increase in emissions,
including car clubs, a Town centre Transport Package to make it easier for people to get around
the town centre on foot, by bicycle, and public transport, electric charging points being added in
public car parks, a sustainable parking strategy, currently under implementation. The Municipality
develops a yearly report23 providing an overview of the results achieved and the issues faced

22
23

http://www2.guildford.gov.uk/councilmeetings/mgConvert2PDF.aspx?ID=9022
file:///Users/Alessandra/Downloads/ASR_Guildford_Borough_Council_England_2017_v14_09-08-17.pdf
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during the previous year, a detailed plan of action for the future and instructions and contacts for
citizens willing to contribute or to support the data gathering.
New monitoring locations in areas where road traffic may have an influence on sensitive
receptors have been set up during 2016-2017 and the GBC has produced a Guildford Borough
Transport Strategy 2016, which includes a section on air quality.
GBC have also established an Air Quality Monitoring Task and Finish Scrutiny Group, where
councillors are working with officers together to examine the municipality’s duties and
commitments under the Local Air Quality Management (LAQM) regime.
The consultation by Defra in May 2017 on the Draft UK Air Quality Action Plan has identified
GBC as a local authority with one or more roads forecast to persistently exceed NO2 objective
levels based on modelling predictions. Therefore, the municipality has been required to develop
and implement a Clean Air Zone, defined by the European Commission as a Strategic highway
improvements, reprioritizing road space away from cars, including access management, selective
vehicle priority, bus priority, high vehicle occupancy lane. The development of this measure will
be elaborated in the next air pollution report.

3.4.3Economic baseline
The tables below detail the economic baseline for impacts resulting from exposure to PM2.5
and NO2 in Guildford. Table 25 Table 27 detail the economic baselines for short term exposure
to PM2.5 and NO2 respectively; Table 26 and Table 28 show the economic baseline for chronic
effects resulting from long-term exposure to PM2.5 and NO2 respectively.

Endpoint
Mortality
Cardiovascul
ar diseases
Respiratory
diseases
Restricted
activity

Annu
al risk
0.009
1
0.017
1
0.049
4
19

Daily risk
2.49315E05
4.68493E05
0.0001353
42
0.0520547
95

Respons
efunction
mean

Low
95%
respons
e

High
95%
respons
e

Economi
c value

1.0123

1.0045

1.0201

4200000

1.0091

1.0017

1.0166

3599

1.019

0.9982

1.0402

3599

1.047

1.042

1.053

154

Expected
Value
in
euros per
10ug
1.2879616
44
0.0015343
57
0.0092548
53
0.3767726
03
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Work
lost

days
6.5

0.0178082
19

1.046

1.039

1.053

0.2080712
33

254

Table 25: City-specific economic baseline for short term exposure (daily) to PM2.5 for Guilford

ResponseAnnual risk
function
0.007029025 1.062

Endpoint
Mortality

Low95%
1.04

High95%
1.083

Economic
value
4200000

Estimated
loss
1830.35816

Table 26: City-specific economic baseline for chronic effects resulting from long-term exposure to PM2.5 for Guilford

Endpoint
Mortality
Respirato
ry
diseases

Annual
risk

Respons
efunction

Low95%

High95%

Economi
c value

Estimate
d loss

0.0091

2.49E-05

1.0027

1.0016

1.0038

4200000

Expected
Value in
euros per
10ug
0.282723
288

0.0494

0.000135

1.0015

0.9992

1.0038

3599

0.000730
646

Table 27: City-specific economic baseline for short term exposure (daily) to NO2 for Guilford

Endpoint
Mortality

ResponseAnnual risk
function
0.007029025 1.055

Low95%
1.031

High95%
1.083

Economic
value
4200000

Estimated
loss
1623.704819

Table 28: City-specific economic baseline for chronic effects resulting from long-term exposure to NO2 for Guilford

3.4.4 Population and Environment
Guildford is a large town in the County of Surrey (southern England), located 43 km southwest of central London on the midway between the capital and Portsmouth. It is the seat of the
borough of Guildford. It has a population of 137,000 people (updated to 2011), rapidly growing
from the early 2000s. Surrey is one of the most elevated (300 m above mean sea level) County
of England; its inhabitants are distributed on a total area of only 1,663 km2 , which makes it one
of the most densely populated County. Given the lack of meteorological data in the city, we
selected three neighbouring towns where data are available, namely Wisley, Charlwood and
Farnborough. These three towns define a triangular area with Guilford inside it. Since there are
no particular geographical discontinuities (such as topography or lakes), we can assume Guilford
climate is not specifically different from the surroundings cities.
Southern England is the part of the UK closest to continental Europe and as such can be
subject to continental weather influences that bring cold in winter and hot, humid weather in
summer. It is also passed throughout by most of the Atlantic depressions, with their associated
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cloud, wind and rain, so the climate is relatively quiescent. The measured extreme air temperature
is 37.8 °C during August 2003 and –15.1 °C during January 1982. On Average, temperatures
range from 0 °C to during winter months, when sun irradiation is at its minimum, up to above 20
°C in summer, with the greatest irradiation. Precipitation are more frequent in winter, as rain and
snow, while the driest month in July. There is a presence of westerly winds approaching England,
influenced by the elevated territories situated in the vicinity of Farncombe and Catteshall at the
south-west of Guildford. Since most of the air masses flows at high speed, we expected an intense
pollutants removal operated by winds. Precipitation levels stand between 500 and 800 mm.
Wettest season appear to be the autumnal one, while the driest is the spring.

3.5 Hasselt
3.5.1Sociological baseline
The Hasselt living lab has a strong focus on the behaviour dimension of the air pollution issue,
therefore its impacts are expected to be quite relevant from this perspective. It will not affect the
Leisure and social interaction and the Natural and living environment dimensions:

Dimension

Indicators

Data source (interviews
and focus groups with:)

Quantity of Employment
Productive and main activity Quality of Employment (work-life Local stakeholders
balance)
Living Lab participants
Material
and
living
Income
and local commercial
conditions
activities
Opportunities for education
Living Lab responsible
Education
Competences & skills
partners
and
Awareness
participants
Impact on green behaviours
Living Lab participants
Behaviour
Impact on other behaviours
Inclusiveness and equal Inclusiveness
Living Lab participants
opportunities
Gender balance
Quantity of policies
Living Lab participants
Policies
Quality of policies
and local stakeholders
Institutionalisation
Table 29: Social assessment framework for Hasselt

On the other side, on top of being the promoter and coordinator of the behavioural intervention
in most of the other Living Labs, the Educational dimension of its impacts is expected to be very
relevant.
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Here below a collection of data for picturing Hasselt background situation following – when
data allows – the dimensions/indicators reported in the table above.
Dimensions/indicators

Available information
• Employment rate of the age group 15-64 by NUTS 2
Productive and main activity
regions: 67,1% (Source: Eurostat; year 2017)
Material
and
living Primary income of private households: 17.300,00 Euros (data:
conditions
Eurostat; year: 2014)
• Tertiary educational attainment, age group 25-64 by sex
and NUTS 2 regions: 35,4%(Source: EU Labour Force
Survey; year: 2017)
Education
• Human resources in science and technology (HRST) by
NUTS 2 regions (% of active population): 47,8% (Source:
Eurostat; year 2017)
Behaviour
Not available
Inclusiveness and equal Not available
opportunities
Table 30 Social background: Hasselt

3.5.1.1 Heat waves, Urban Heat Island effect and relevant social aspects
There are not available data for an understanding of previous and potential impacts by heat
wave on population and public health in Hasselt. According to recent statistics (UrbiStat, 2018)24,
10.5% of the people in Hasselt is older that 75 years. These people need to be taken into
consideration for future potential impacts by heat waves on health.

3.5.2Policy baseline
Hasselt is situated into one of the European hot spots for air pollution, due to the presence of
intense industrialization and agricultural production and of high-density population (Buekers et al.,
2011). Policies at local level are mostly regulated by the Flanders Environment Agency, which
encompass among its goals the monitoring and mapping of air pollution sources in the region. The
pathway towards the harmonisation with the European legislation and the implementation of
higher standards accelerated at the beginning of the past decade: in 2004 Flanders submitted for
the first time its plans to improve air quality; in 2005 the Air quality plans were approved and
translated into an Action Plan. In 2006 and 2007 direct measures to tackle traffic issues were
taken with the proposal of a reformation of traffic taxation and the establishment of speed reduction

24

https://ugeo.urbistat.com/AdminStat/it/be/demografia/dati-sintesi/hasselt/20206717/4
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limit on motorways during smog episodes. In 2009 the central administration signed off a
cooperation agreement with local authorities about environmental monitoring and awareness
raising and during the following years new debates arose around the topic of traffic taxation.
To date the source of most of the local air pollution is attributed to mobility and traffic issues,
as illustrated in MIRA25, the annual Flanders Environment Report. Trends concerning regional air
pollution are mostly considered good, but “traffic continues to play role in a number of bottleneck
pollutants” (MIRA 2016). This prevent Flanders to achieve some of the European target for
particulate matters, such as nitrogen dioxide concentrations, long-term target for ozone and heavy
metal concentrations for arsenic and cadmium (the last one also due to the presence of metal
plants26). More significantly, Flanders are not meeting the ambitious healthy-related WHO targets
for air pollution: assessed against these targets, particulate matter results too high in almost all
the local measuring stations, as it is ozone, and too high concentration of nitrogen dioxide and
sulphur dioxide are also confirmed. According to this scenario, while Flanders environmental
policy is set on an improvingly positive trend, future control measures should prioritise nitrogen
dioxide and ozone and an innovative traffic management policy should be on top of the local
agenda.

3.5.3Economic baseline
The tables below detail the economic baseline for impacts resulting from exposure to PM2.5
and NO2 in Hasselt. Table 25 and Table 27 detail the economic baselines for short term exposure
to PM2.5 and NO2 respectively; Table 26 and Table 28 show the economic baseline for chronic
effects resulting from long-term exposure to PM2.5 and NO2 respectively.

Endpoint
Mortality
Cardiovascul
ar diseases
Respiratory
diseases

25
26

Annual
risk
0.0096
0.0110
8
0.0386

Daily risk
2.63014E05
3.03562E05
0.0001057
53

Respons
efunction
mean

Low
95%
respons
e

High
95%
respons
e

1.0123

1.0045

1.0201

Econom
ic value
420000
0

1.0091

1.0017

1.0166

3599

1.019

0.9982

1.0402

3599

Expected
Value
in
euros per
10ug
1.3587287
67
0.0009941
92
0.0072315
25

https://en.vmm.be/publications/system-balance-2017
https://en.vmm.be/publications/air-quality-in-the-flemish-region-in-2016
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Restricted
activity
19
Work days
lost
11.2

0.0520547
95
0.0306849
32

1.047

1.042

1.053

154

1.046

1.039

1.053

254

0.3767726
03
0.3585227
4

Table 31: City-specific economic baseline for short term exposure (daily) to PM2.5 for Hasselt

ResponseAnnual risk
function
0.013681277 1.062

Endpoint
Mortality

Low95%
1.04

High95%
1.083

Economic
value
4200000

Estimated
loss
3562.604479

Table 32: City-specific economic baseline for chronic effects resulting from long-term exposure to PM2.5 for Hasselt

Endpoint
Mortality
Respirato
ry
diseases

High95%

Economi
c value

Estimate
d loss

1.0027

1.0016

1.0038

4200000

Expected
Value in
euros per
10ug
0.298257
534

1.0015

0.9992

1.0038

3599

0.000570
91

Annual
risk

Respons
efunction

Low95%

0.0096

2.63E-05

0.0386

0.000106

Table 33: City-specific economic baseline for short term exposure (daily) to NO2 for Hasselt

Endpoint
Mortality

ResponseAnnual risk
function
0.013681277 1.055

Low95%
1.031

High95%
1.083

Economic
value
4200000

Estimated
loss
3160.374941

Table 34: City-specific economic baseline for chronic effects resulting from long-term exposure to NO2 for Hasselt

3.5.4 Population and Environment
City of Hasselt is in north-east Belgium, between the Campine and the Hesbaye region. It is
the capital of Limburg, one of the eleven provinces of Belgium. On December 2007 Hasselt had a
population of about 76,700, over an area of 102,000 km2. The region has a climate warm and
temperate, with a few extremes of temperature, they experience the mid-latitude westerlies and
traveling frontal cyclones all year. Air temperature vary from 25 °C in summer (on average) and
around 0 °C during January (for more details, please see D6.1). During the year, winds blow poleward and, more in general, west and south sector are the most frequent wind directions. This is
mainly due to topography conformation. In fact, southward of Hasselt there is a depression 20 m
below the adjacent areas (along the east-west direction). This feature therefore tends to channel
the wind in longitudinal direction, intensifying its magnitude and enhancing its occurrences. Origins
of wind and position, let Hasselt climate be similar to continental climate, where a huge amount of
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precipitation can be found with a significant annual variation of temperatures. Main winds are also
slightly intensive, in a range between 2 m/s and 10 m/s, while stagnation condition is not common.
Moreover, high speed winds are quite rare from all directions: velocity is almost always below 10
m/s. Annual precipitation in the Flanders reaches amounts which are almost always above 800
mm, with mean value over the period of 872 mm, despite the main air masses comes from the
European continental. Moreover, the total rainfall in the period is high: 8719 mm. Considering also
the monthly distribution of the precipitation amounts over the period, we see high monthly rate of
precipitations, which nearly achieve 100 mm a month in August and December. Being two almost
opposite months, regarding surface and atmospheric characteristics, we can suppose Flanders
region is affected by a various spectrum of precipitation systems with different rates. Few high
rate, convective-like precipitations are supposed to be more frequent during summer, while during
winter synoptic or frontal precipitations can account for copious small rate precipitations. The less
precipitative month during the period is April with 40 mm. All these measurements let Flanders
and so Hasselt to be on average the rainiest city within the iSCAPE cities.

3.6 Vantaa
3.6.1 Sociological baseline
Regarding the social impact, the assessment of the Vantaa activities will focus mainly on the
Educational dimension, while there will be low to no impact about the Productive, Leisure, Natural
and Living Environment and Behavioural ones as the behavioural intervention will be not replicated
in Vantaa.

Dimension

Indicators

Material and living conditions

Income

Education
Inclusiveness
opportunities
Policies

and

Opportunities for education
Competences & skills
Awareness
equal Inclusiveness
Gender balance
Quantity of policies
Quality of policies
Institutionalisation

Data source (interviews
and focus groups with:)
Living Lab participants
and local commercial
activities
Living Lab responsible
partners and participants
Living Lab participants
Living Lab responsible
partners
and
local
stakeholders

Table 35: Social assessment framework for Vantaa
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Here below a collection of data for picturing Vantaa background situation following – when
data allows – the dimensions/indicators reported in the table below.
Dimensions/indicators

Material
conditions

and

Education

Inclusiveness
opportunities

and

Available information
• Primary income of private households: 18.400,00
(Source: Eurostat; year: 2014)
• Purchasing Power Index is 82.71 in comparison with
living
115.90 of Finland (Source: Numbeo, 2018)
• Cost of Living Index is considered high and equal to
92.89, in comparison with 73.23 of Finland (Source:
Numbeo, 2018)
• Tertiary educational attainment, age group 25-64 by sex
and NUTS 2 regions: 51,4% (Source: EU Labour Force
Survey, 2017)
• Human resources in science and technology (HRST) by
NUTS 2 regions (% of active population): 61,8% (Source:
Eurostat; year 2017)
• People at risk of poverty or social exclusion by NUTS 2
equal
regions. % of the population: 12,5% (Source: Eurostat;
year: 2016)
Table 36 Social background: Vantaa

3.6.1.1 Heat waves, Urban Heat Island effect and relevant social aspects
Heat waves and UHI phenomena in Finland have not been investigated in depth yet. In
particularly, there is a paucity of studies about vulnerability of population to heat and heat waves,
as well as about differentiated impacts by heat on population. According to Kollanus and Lanki (in
Ruuhela et al., 2018), a heat wave in 1972 provoked about 800 extra deaths. In addition, UHIs in
2003 and 2010 were among the strongest heat-related hazards registered in Finland in recent
times, and recorded a number of non-accidental extra deaths equal to over 200 and more than
300, respectively. The impact of these two heat waves in Finland was most severe among the
elderly, aged 75 years and older, as the average increase in daily mortality was 21% (Ruuhela et
al., 2018). At our best of knowledge, there are no studies on heat or UHI providing a specific focus
on Vantaa. Therefore, to understand impacts by heat and UHI on Vantaa, we need to use with
some cautiousness and approximation the few studies on Finland and when possible on the close
city of Helsinki to describe trends occurring in Vantaa.
Ruuhela et al. (2018) assessed regional differences in temperature-mortality relationships
across 21 hospital districts in Finland. The study investigated the temperature dependence of the
daily number of all-cause, all-aged deaths in each hospital district in the period 2000-2014 by
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using daily mean temperatures, spatially averaged across each hospital district, to describe
exposure to heat stress. According to the meta-analysis and estimates of temperature–mortality
relationships in the hospital districts, there were no such significant differences in relationships
across hospital districts to be explained by climatic or socio-demographic factors. In a study on
the temperature dependence of the daily number of deaths in the hospital district of HelsinkiUusimaa, including also Vantaa, Ruuhela et al. (2017) have found that relative mortality increases
more in the hot than in the cold tail of the thermal distribution. In the data covering the whole study
period of 1972–2014, relative mortality values are elevated in the hot extreme end. The highest
increase in mortality was found among the elderly, 75 years and older, but even among the
younger population (<65 years) the increase in mortality was almost 10%. Conversely, the
increase of the relative mortality at the cold extreme end of the distributions is smaller than in the
hot extreme, typically only a few percent in the time period of 1972–2014.

3.6.2Policy baseline
Vantaa is part of the region with the higher density of population in Finland, being the fourth
biggest city and close to Helsinki and Espoo. This means that in a country where air pollution is
mostly under control, this city and the surrounding areas may experience occasional sudden
deterioration of the local air quality, especially in spring or in the city centre27. Traffic-originated
fine particles and long-range transported particles are the most common sources of air pollution
in the region. The Helsinki Region Environmental Services Authority (HSY) is responsible for
monitoring and reporting on air quality, undertaking frequent measurement campaigns and using
mobile measuring stations, and for contributing to urban and traffic planning.
The city parameters about air pollution often remain well below the ambitious WHO targets28:
for this reason, together with the constant monitoring of the local air quality, the HSY main goal is
to keep citizens regularly informed about the state of the air and to spread clear guidelines and
recommendations for air pollution peaks. This task is supported by the environment centres of the
cities in the region. The HIS and the urban centres jointly developed the air quality plan that guided
actions and choices from 2008 to 2016. Key priorities have been the decrease in concentration of

27 https://www.vantaa.fi/instancedata/prime_product_julkaisu/vantaa/embeds/vantaawwwstructure/118889_state_of_th

e_Encironment_in_Vantaa.pdf
28 https://www.hsy.fi/sites/Esitteet/_layouts/15/WopiFrame.aspx?sourcedoc=/sites/Esitteet/EsitteetKatalogi/the_air_you
_breathe.pdf&action=default
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thoracic particles and nitrogen dioxide, as these exceed the limit-values in certain areas, and the
mitigation of the street dust phenomenon in spring. Awareness raising and educational initiatives
are mostly focused on the risks of air pollution and the role of fires, combustion, urban congestion
and transnational pollution.

3.6.3Economic baseline
The tables below detail the economic baseline for impacts resulting from exposure to PM2.5
and NO2 in Vantaa. Table 37 and Table 39 detail the economic baselines for short term exposure
to PM2.5 and NO2 respectively; Table 38 and Table 40 show the economic baseline for chronic
effects resulting from long-term exposure to PM2.5 and NO2 respectively.

Annual
risk

Endpoint
Mortality
Cardiovascul
ar diseases
Respiratory
diseases
Restricted
activity
Work days
lost

Daily risk
2.5863E05
7.25425E05
3.81041E05
0.0520547
95
0.0269863
01

0.00944
0.02647
8
0.01390
8
19
9.85

Respons
efunction
mean

Low
95%
respons
e

1.0123

1.0045

High
95%
respons Econom
e
ic value
420000
1.0201
0

1.0091

1.0017

1.0166

3599

1.019

0.9982

1.0402

3599

1.047

1.042

1.053

154

1.046

1.039

1.053

254

Expected
Value
in
euros per
10ug
1.3360832
88
0.0023758
31
0.0026055
97
0.3767726
03
0.3153079
45

Table 37: City-specific economic baseline for short term exposure (daily) to PM2.5 for Vantaa

Endpoint
Mortality

Annual risk
0.01345326

Responsefunction
1.062

Low95%
1.04

High95%
1.083

Economic
value
4200000

Estimated
loss
3503.228904

Table 38: City-specific economic baseline for chronic effects resulting from long-term exposure to PM2.5 for Vantaa

Endpoint
Mortality
Respirato
ry
diseases

Annual
risk

Respons
efunction

Low95%

High95%

Economi
c value

Estimate
d loss

0.00944

2.59E-05

1.0027

1.0016

1.0038

4200000

Expected
Value in
euros per
10ug
0.293286
575

0.013908

3.81E-05

1.0015

0.9992

1.0038

3599

0.000205
705

Table 39: City-specific economic baseline for short term exposure (daily) to NO2 for Vantaa
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Endpoint
Mortality

Annual risk
0.01345326

Responsefunction
1.055

Low95%
1.031

High95%
1.08

Economic
value
4200000

Estimated
loss
3107.70306

Table 40: City-specific economic baseline for chronic effects resulting from long-term exposure to NO2 for Vantaa

3.6.4 Population and Environment
Vantaa is a Finnish city of about 200,000 inhabitants on a total surface of 242 km2, part of
the Helsinki Metropolitan Area with the communality of Helsinki, Espoo and Kauniainen, inside the
region of Uusimaa. The Helsinki Metropolitan Area is the most densely populated area of Finland;
already in 2008 it has overcome the millions of citizens and roughly incremented, over a total area
of 765 km2.
Owing to the mitigating influence of the Baltic Sea and north Atlantic Current, temperatures
in winter are higher than the northern location might suggest, with the average in January and
February around −5 °C. winters in Helsinki are notably warmer than in other countries at the same
latitude. Temperatures below −20 °C can occur few times a year. However, because of the
latitude, days last less than 6 hours around the winter solstice with very low Sun (at noon Sun is
little bit over 6 degrees in the sky), and the cloudy weather at this time of year accentuates the
darkness. Conversely, Helsinki enjoys long daylight in summer; during the summer solstice days
last slightly less than 19 hours (for more details, please see D6.1). Due to the marine effect,
especially during hot summer days, daily temperatures are a little cooler and night temperatures
are higher than further away in the mainland. Wind direction distribution is quite homogeneous all
over the cardinal rose. Heterogeneities arise in the eastern sector of the rose, prevalently
regarding winds coming from west-south-west, south-west and south-south-west directions.
These are winds flowing along the coast or coming from the western part of the Baltic Sea.
Secondary wind components account for westerly winds coming from inland, sea breezes,
easterly along-coast winds and southward inland flows. Speed distribution is quite uniform too.
Speed is almost included between 2 m/s and 10m/s in every sector, accounting prevalently in the
range 2-7 m/s. Higher values of speed occur only for wind coming from the western sector, with
maximum velocities arriving from south-west and south-south-west. Definitively, winds coming
from the western Baltic Sea and more generally the Atlantic Ocean provide the main contribution
to the ventilation of the Helsinki Metropolitan Area. Moreover, the intensity of all the components
of the rose is an efficient mechanism to air pollutants cleaning and recirculation. A second but not
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less important contribution of westerlies is the mitigation effect, appreciable not only on the coast,
but also in the inland. In fact, Finland, being part of the Scandinavia’s peninsula, is warmed by the
so called north Atlantic Drift, an airflow following the northern path of the Gulf Stream, which itself
bring warm water into the Baltic Sea. So, thanks to wind and sea influence, Finland experiences
less rigid winter than countries at the same latitude.
Winter can have rigid mean temperatures despite the mitigating effect of the sea. On the
other hand, summer temperatures have resembled a comfortable range during the entire period.
May, June and July data seems to privilege lower temperatures in the city centre than outside.
The same mitigation effects can also contribute during wintertime when temperatures are higher
in the city centre than outside, regulating the minimum temperatures inside the urban environment.
Temperatures during the year undergo variations on average of almost 25 °C. The pronounced
excursion range, let Helsinki Metropolitan Area to be associated to a continental-like climate,
despite the mitigating effect of the sea. Mean temperatures stand below 0 °C during the whole
winter, achieving minimum values in January. In summer mean monthly temperatures are
constantly above 15 °C, but summer like climate is already achieved in May and lasts also in
September. Both spring and autumn experiences rapid changes in monthly temperatures,
necessarily to fulfil the significant difference between summer and winter.
Helsinki Metropolitan Area has precipitation annual amount similar to Bologna. Cumulative
annual precipitations never drop beneath 500 mm per year, with annual averaged values over the
entire period of 681 mm. Annual amount of precipitation is slightly variable from year to year,
passing from few more than 500 mm a year to 900 mm a year. Moreover, a 3-4 years oscillation
is present, despite on a so short period this trend can be trivial, passing from annual maximum to
minimum from a year to the subsequent. Along the whole period can be seen an increasing or a
decreasing trend, as also arise from air temperature series. Precipitation distribution over the year
can be divided in two different periods: from February to May precipitation monthly mean amount
is 40 mm or below, while from August to December the amount is major than 60 mm. This division
accounts for low precipitation springs, while autumn is the rainiest season. Precipitation during
summer, which is intense also during June, can be due to warm and humid air masses brought
inland from the Atlantic winds. Moreover, during August, the presence of small scale precipitations
account for difference between the two places, which is the highest of the entire period. Weighing
up precipitation against air temperature data, during late autumn and early winter, the Helsinki
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Metropolitan Area is prone to be affected by snowfalls. Air temperature below zero Celsius degree
are a constant of winter period, so it is likely to expect snowfalls among the whole rate of winter
precipitations. With similar rate, snow is expected to fall also during at least January; despite
precipitation amount is lower, air temperature 5 °C lower on average than December, so it is most
likely that all January precipitation falls as snow.
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Annex 1 – Data set for the social background – comparable data

NUTS 2 (e NUTS3 when available)

Productive and main activity

Material and living conditions

Education

Bologna
(IT)

Dublin
(IE)

Vantaa
(FI)

Bottrop
(DE)

Hasselt
(BE)

Guildford
(UK)

Emiliaromagna
o ITH5

IE02 or
Border,
Midland
and
Western

FI1b o
FI1b1

DEA3 o
DEA 31

BE22 o
BE221

UKJ2

Primary income of private households by
NUTS 2 regions, in Euros (2014 was selected
as year or reference as the first one in which
19.800,00 14.600,00 18.400,00 19.900,00 17.300,00 21.400,00
all the selected regions have available data)
(Source: Eurostat)
Employment rate of the age group 15-64 by
NUTS 2 regions (%) (Source: Eurostat, 2017)

68,6

68,2

73,3

71,8

67,1

78,4

Perceived employment opportunities, % of
respondents Tot. agree with the statement: "It
is easy to find a job in the city" (Source: EU,
2016).

24

46

NA

NA

NA

NA

21,1

39,2

51,4

23,8

35,4

49,3

37,9

53,1

61,8

43,7

47,8

59,4

Tertiary educational attainment, age group 2564 by sex and NUTS 2 regions (Source: EU
Labour Force Survey, 2017)
Human resources in science and technology
(HRST) by NUTS 2 regions
% of active population (Source: Eurostat,
2017)
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Leisure and social interaction

Natural and living environment

Behaviour

Inclusiveness
opportunities

and

Citizens level of satisfaction with school and
other educational facilities, % of respondents
Tot. agree with the statement: "I'm satisfied
with school or other educational facilities"
(Source: EU, 2016).

68

83

NA

NA

NA

NA

Level of trust % of respondents Tot. agree
with the statement: "Most of the people in the
city can be trusted" (Source: EU, 2016).

62

74

NA

NA

NA

NA

Satisfaction with public spaces such as
markets, squares and pedestrian areas, % of
respondents satisfied (Source: EU, 2016)

89

70

NA

NA

NA

NA

Air quality perception by citizens, % of
respondents satisfied (Source: EU, 2016)

49

88

NA

NA

NA

NA

Citizens level of satisfaction for green spaces
such as parks and gardens, % of respondents
satisfied (Source: EU, 2016)

83

87

NA

NA

NA

NA

Not available

NA

NA

NA

NA

NA

NA

16,1

22,7

12,5

18,3
(estimated)

NA

NA

46

54

NA

NA

NA

NA

People at risk of poverty or social exclusion by
NUTS 2 regions. % of the population (Source:
Eurostat, 2016)
equal
Perception of integration of foreigners, % of
respondents Tot. agree with the statement:
"Foreigners who live in the city are well
integrated" (Source: EU, 2016).
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Annex 2 –
assessment

Questions

for

the

social

impact

As explained in paragraph 2.1, for each intervention, LLs activity and for the citizens science
activities a specific questionnaire has or will be developed so that each city will have one or more
(if the LL activities will be different) questionnaires to be distributed. Moreover, in most cases,
questionnaires need to be distributed before and after the activity in order to be able to compare the
ex-ante with the ex-post situation. What reported below is the list of all the main questions that has
been or will be asked (divided in ex-ante and ex-post questionnaire), but it has to be considered
that they are adjusted on a case by case base also considering the different targets of respondents
(students, citizens, youngest, etc.). Additional questions could be also added on a case by case
consideration.
A separated questionnaire for young children is also included in this annex and it has been prepared
for the LLs activities to be carried out with primary school students in Dublin.

Ex-ante questionnaire
iSCAPE Project: impact on citizens
Within the iSCAPE project (www.iscapeproject.eu), a team of researchers, technicians,
communicators and urban facilitators is implementing and testing smart solutions for reducing air
pollution and its negative effects. These solutions aim to improve the air quality and to share
knowledge about the topic. The study is carried out in six European cities, including ( …. to be
filled with the name of the city in which the activity is taking place). In order to see understand the
impacts of these solutions, we need your help!
We kindly ask you to fill in this questionnaire. Please answer accordingly to your current mind-set.
Please note that data collected during this study will be used solely for research purpose and will
remain anonymous.
We recognise that you have read and signed the information sheet and the consent form for this
research.
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Section I : Socio- Demographic and Personal information
1. Age
2. Gender
3. Nationality
4. Current Address (only
Street name and Town)
5. Employment Status: Are
you currently…?

6. What is the highest
degree or level of school
you have completed? If
currently
enrolled,
highest degree received.

_____________(years)
Male
Female

Employed for wages
Self-employed
Out of work and looking for work
Out of work but not currently looking
for work
e. A homemaker
f. A student
g. Military
h. Retired
i. Unable to work
a.
b.
c.
d.

a. Less than high school degree
b. High school graduate, diploma or the
equivalent
c. Trade/technical/vocational training
d. Associate degree
e. Bachelor’s degree
f. Master’s degree
g. Professional degree
h. Doctorate degree
•

7. Mother tongue language ………
8. What was your total
a. Less than 10,000 Euros
household
income
b. 10,000 to 24,999 Euros
before taxes during the
c. 25,000 to 49,999 Euros
past 12 months?
d. 50,000 to 74,999 Euros
e. 75,000 to 99,999 Euros
f. 100,000 to 149,999 Euros
g. 150,000 to 199,999 Euros
h. 200,000 and up
i. Prefer not to answer
9. Persons living with you Please provide number of persons in the
(your
family household
composition)
_______ Adults (above 18 years)
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_______ Teenagers (12 -18 years)
_______ Children (6- 12 years)
_______ Children (below 6 years)
10. Preferred
mode
commuting?

of

a.
b.
c.
d.
e.

Bicycle
Walk
Car
Public transportation
A mixture between different modes:
please describe the share of each
mode:
………………………………………

11. History of heart or lung
diseases
of
the
respondent:
12. History of heart or lung
diseases in the family
(within current family
unit):

Yes
No
Yes
No

Section II : Environmental Issues, human values, green behaviors and opinions on the your
city/neighborhood.
We are asking few questions regarding environmental problems and issues, along with your
opinion about human values and the perception of your city and residential area. You need to give
your opinion in the form of degree to which you agree or disagree to the statements shown below:
Questions in relation to environmental issues/concern
Please indicate how much you agree /disagree with the following statements.
1= Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly Agree
a. Environment Pollution is a problem in my city
1

2

3

4

5

b. Environmental pollution may affect my health.
1

2

c.
1

3

4

5

The environment is deteriorating, it is clearly notable and visible
2

3

4

5

d. Environmental issues need to be considered properly. People who do not take

this into account are escaping their responsibilities
1

2

3

4

5
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e. Humans have the right to modify the natural environment to suit their needs.
1

f.
1

2

3

5

Mankind is severely abusing the environment.
2

3

g. When

humans
consequences.

1

4

2

4

interfere
3

with

5

nature,

it

often

4

produces

disastrous

5

h. We are approaching the limit of the number of people the earth can support.
1

2

i.
1

j.

1

l.
1

5

3

4

5

Whether I perform pro-environmentally is entirely up to me
2

k.

4

Given the opportunity, I would like to take action that are in-line with proenvironmental behaviour
2

1

3

3

4

5

Environmental Pollution is a society problem, and everyone has to take part in
it to resolve it.
2

3

4

5

It is worthless for the individual consumer to do anything about pollution.
2

3

4

5

m. When I buy products, I try to consider how my use of them will affect the

environment and other consumers.
1

2

3

4

5

n. Since one person cannot have any effect upon pollution and natural resources

problems, it doesn't make any difference what I do
1

2

3

4

5

o. Each consumer’s behavior can have a positive effect on society by purchasing

products sold by socially responsible companies
1

2

3

4

5

p. Process

of designing programs/activities/events for encouraging proenvironmental behaviour should involve also citizens

1

2

3

4

5

q. I will be more inclined to behave pro-environmentally when peers/people in my

neighbourhood are also engaged in that behaviour
1

2

3

4

5

Questions related to human values
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Please rate to what extent these values are guiding principles in your life
-1= Opposed to my values, 0= not important, 1= Important, 2 = Very Important,
3 = Supremely Important
a. Social justice (Correcting Injustice, Care for the weak)
-1

0

1

2

3

b. Equity (Equal Opportunity for all)
-1

c.
-1

0

1

2

3

A world of peace (no wars, no conflict)
0

1

2

3

d. Protecting the environment (preserving nature)
-1

0

1

2

3

e. Preventing pollution (conserving the natural resources)
-1

f.
-1

0

1

2

3

Self-discipline (resistance to temptations)
0

1

2

3

g. Family security (Safety for loved ones)
-1

0

1

2

3

h. Influential (Having an impact on people and events)
-1

i.
-1

j.
-1

k.
-1

l.
-1

0

1

2

3

Wealth (material possessions, money)
0

1

2

3

Authority (the right to lead or command)
0

1

2

3

Curious (interested in everything, exploring)
0

1

2

3

A varied life (filled with challenges, novelty and changes)
0

1

2

3

m. An exciting life (stimulating experiences)
-1

0

1

2

3

Questions related to ecological behaviours
Please indicate to what extent you observe the following behaviours
1= Yes Always, 2 = Yes, 3 = Very Seldom, 4= No, 5= I don’t know
a. I try to buy only products that can be recycled.
1

2

3

4

5
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b. When there is a choice, I always choose that product which contributes to the

least amount of pollution.
1

2

c.
1

3

4

5

To save energy, I drive my car as little as possible.
2

3

4

5

d. I try to buy energy efficient household appliances
1

2

3

4

5

e. If I understand the potential damage to the environment that some products

can cause, I don’t purchase these products
1

2

f.
1

3

4

5

I buy high efficiency light bulbs to save energy
2

3

4

5

g. I usually purchase the lowest price products, regardless of its impact on society.
1

2

3

4

5

h. I have convinced members of my family or friends not to buy some products

which are harmful to the environment.
1

2

3

4

5

Questions related to your city and area of residence.
Please consider the following statements about your residential area and attribute to each
of them a value from 1 to 5 accordingly to your opinion.
Please indicate how much you agree /disagree with the following statements.
1= Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly
Agree
a. I am satisfied with the recreational or green areas in the place where I
live (meaning the place situated close to your place of residence).
1

2

3

4

5

b. I am satisfied with the quality my living environment (meaning access

to services e.g. shops, public transport etc., the presence of cinema,
museums, theatres, etc. in the place where I live).
1

•

2

3

4

5

Please consider the following actions and services and indicate which are the priorities in
your residential area from your point of view: selected your first six priorities and rank
them from 1 (MORE important) to 6 (LESS important).
•
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Improve the local green areas (park where to go with kids, friends,
dogs...)
Increase the number of available parking areas
Improve security
Increase the number of shops and commercial areas (supermarkets,
malls)
Increase the offer of leisure services (cinema; theater, exhibitions…)
Increase the maintenance of the streets
Increase the trees and the green in the streets
Improve the public transport
Improve streets’ cleanness
13. In case of need, do you feel you have someone to ask for help in your
city?
o Yes
o No
14. Do you know people with whom you can discuss personal matters in your
city?
o Yes
o No
15. Please fill in the following table by indicating how much you agree
/disagree with the following statements.
1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly Agree
a. I am satisfied with my network of personal relationships
1

2

3

4

5

4

5

b. I trust people in my city
1

2

3

The use of air-quality information (only for the citizens kit online survey)
We are asking few questions related to your current level of use of air-quality related information.
21. Have you actively Yes
No
searched for air If Yes, how well the information satisfied your needs?
quality
related (1 worst, 5 best)
information
1
2
3
4
5
during the last
calendar year?
22. Have
you Yes
No
received
a
warning of poor
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air quality during
the last calendar
year?
23. If there is a
warning of poor
air quality, which
of the following
options
would
best
describe
your beliefs on its
impact on you:

a. It doesn’t have any direct impact on me
b. Inconvenience, some effects on how nice it is
to conduct daily activities (commute, hobbies
etc.)
c. There might be some health effects e.g. related
to lung or heart symptoms
d. There is elevated risk of lung and heart
disease symptoms, slightly elevated risk of
acute diseases and death and it restrict
activities I can carry on.

24. If you receive a Yes
No
warning of poor If Yes, please mark the most likely responses:
air quality, would
you
consider
a. Avoiding exercise outdoors
changing
your
b. Shutting down windows
daily routine?
c. Using air cleaning equipment in home
d. Use of protective masks when outdoors
e. Staying indoors
f. Changing clothes after exposure
g. Having a shower after coming home
h. Changing the schedule of planned activities
(e.g. having a run at night time)
i. Changing the transport mode (e.g. from walking
to car)
j. Some other? Please specify:
………………….
25. Consider the two a. Considering the first option, how much time or
most
likely
money it would require making the response (state
responses
(a.
both if it will cost both time and money):
and
b.)
from
previous
• Time:
question:
• Money:
b. Considering the second option, how much time or
money it would require making the response (state
both if it will cost both time and money):
•
•

Time:
Money:
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26. Please indicate a. More spatially accurate air quality information
what are your b. Easier access to air quality information whenever
main motives to
needed
participate in the c. To plan my activities better with the help of
study?
spatially more accurate air quality information
d. To help researchers to gather data about air
quality
e. Raise my own awareness of air quality information
f. Interest in research or environmental topics
g. As a statement to bring up environmental values
and health concerns
h. Mostly for other information that can be collected
with the kit, such as temperature
i. Out of interest for the technical specification of the
Citizen Kit
j. Some other? Please specify:

27. If not available for
free, would you
consider paying
some annual rent
for the mobilesensor?

a.
b.
c.
d.
e.
f.
g.

0€
0-10€
10-20€
20-30€
30-40€
40-50€
More than 50€ - please indicate the maximum and
why it would be of such high value for you

Section IV Closing questions
28. What do you expect from taking part to the iScape activities?
…………………………………………………………………………………..

29. How do you expect this activity can affect you or your city?
…………………………………………………………………………………..
Thank you for your time!
For information and questions about this questionnaire, you can contact:
a.passani@t-6.it
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www.iscapeproject.eu

Ex-post questionnaire

iSCAPE Project: impact on citizens
Within the iSCAPE project (www.iscapeproject.eu), a team of researchers, technicians,
communicators and urban facilitators is implementing and testing smart solutions for reducing air
pollution and its negative effects. These solutions aim to improve the air quality and to share
knowledge about the topic. The study is carried out in six European cities, including XXXX. In
order to see understand the impacts of these solutions, we need your help!
We kindly ask you to fill in this questionnaire. Please answer accordingly to your current mind-set.
Please note that data collected during this study will be used solely for research purpose and will
remain anonymous.
We recognise that you have read and signed the information sheet and the consent form for this
research.

Section I : Socio- Demographic and Personal information

Age
_____________(years)
Gender
Male
Female
Nationality
Current
Address
(only Street name
and Town)
5. Employment
a. Employed for wages
Status: Are you
b. Self-employed
currently…?
c. Out of work and looking for work
d. Out of work but not currently looking for
work
e. A homemaker
f. A student
g. Military
1.
2.
3.
4.
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h. Retired
i. Unable to work

6. What is the highest

degree or level of
school you have
completed?
If
currently enrolled,
highest
degree
received.

a. Less than high school degree
b. High school graduate, diploma or the
equivalent
c. Trade/technical/vocational training
d. Associate degree
e. Bachelor’s degree
f. Master’s degree
g. Professional degree
h. Doctorate degree
•

7. Mother

tongue ………
language
8. What was your total
a. Less than 10,000 Euros
household income
b. 10,000 to 24,999 Euros
before taxes during
c. 25,000 to 49,999 Euros
the
past
12
d. 50,000 to 74,999 Euros
months?
e. 75,000 to 99,999 Euros
f. 100,000 to 149,999 Euros
g. 150,000 to 199,999 Euros
h. 200,000 and up
i. Prefer not to answer
9. Persons living with

Please provide number of persons in the household
you
_______ Adults (above 18 years)
10. (your
family _______ Teenagers (12 -18 years)
composition)
_______ Children (6- 12 years)
_______ Children (below 6 years)
11. Preferred mode of

commuting?

j.
k.
l.
m.

Bicycle
Walk
Car
Public transportation
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n. A mixture between different modes: please

describe the share of each mode:
………………………………………
12. History of heart or

lung diseases of
the respondent:

Yes
No

13. History of heart or

Yes
lung diseases in
No
the family (within
current family unit):
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Section II : Environmental Issues, human values, green behaviors and opinions on the your
city/neighborhood.
We are asking few questions regarding environmental problems and issues, along with your
opinion about human values and the perception of your city and residential area. You need to give
your opinion in the form of degree to which you agree or disagree to the statements shown below:
14. Questions in relation to environmental issues/concern

Please indicate how much you agree /disagree with the following statements.
1= Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly Agree
a. Environment Pollution is a problem in my city
1

2

3

4

5

b. Environmental pollution may affect my health.
1

2

c.
1

3

4

5

The environment is deteriorating, it is clearly notable and visible
2

3

4

5

d. Environmental issues need to be considered properly. People who do not take

this into account are escaping their responsibilities
1

2

3

4

5

e. Humans have the right to modify the natural environment to suit their needs.
1

f.
1

2

3

5

Mankind is severely abusing the environment.
2

3

g. When

humans
consequences.

1

4

2

4

interfere
3

with

5

nature,

it

often

4

produces

disastrous

5

h. We are approaching the limit of the number of people the earth can support.
1

2

i.
1

1

1

5

3

4

5

Whether I perform pro-environmentally is entirely up to me
2

k.

4

Given the opportunity, I would like to take action that are in-line with proenvironmental behaviour
2

j.

3

3

4

5

Environmental Pollution is a society problem, and everyone has to take part in
it to resolve it.
2

3

4

5
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l.

It is worthless for the individual consumer to do anything about pollution.

1

2

3

4

5

m. When I buy products, I try to consider how my use of them will affect the

environment and other consumers.
1

2

3

4

5

n. Since one person cannot have any effect upon pollution and natural resources

problems, it doesn't make any difference what I do
1

2

3

4

5

o. Each consumer’s behavior can have a positive effect on society by purchasing

products sold by socially responsible companies
1

2

3

4

5

p. Process

of designing programs/activities/events for encouraging proenvironmental behaviour should involve also citizens

1

2

3

4

5

q. I will be more inclined to behave pro-environmentally when peers/people in my

neighbourhood are also engaged in that behaviour
1

2

3

4

5

15. Questions related to human values

Please rate to what extent these values are guiding principles in your life
-1= Opposed to my values, 0= not important, 1= Important, 2 = Very Important,
3 = Supremely Important
a. Social justice (Correcting Injustice, Care for the weak)
-1

0

1

2

3

b. Equity (Equal Opportunity for all)
-1

c.
-1

0

1

2

3

A world of peace (no wars, no conflict)
0

1

2

3

d. Protecting the environment (preserving nature)
-1

0

1

2

3

e. Preventing pollution (conserving the natural resources)
-1

f.
-1

0

1

2

3

Self-discipline (resistance to temptations)
0

1

2

3

g. Family security (Safety for loved ones)
-1

0

1

2

3

h. Influential (Having an impact on people and events)
-1

0

1

2

3
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i.
-1

j.
-1

k.
-1

l.
-1

Wealth (material possessions, money)
0

1

2

3

Authority (the right to lead or command)
0

1

2

3

Curious (interested in everything, exploring)
0

1

2

3

A varied life (filled with challenges, novelty and changes)
0

1

2

3

m. An exciting life (stimulating experiences)
-1

0

1

2

3

16. Questions related to ecological behaviours

Please indicate to what extent you observe the following behaviours
1= Yes Always, 2 = Yes, 3 = Very Seldom, 4= No, 5= I don’t know
a. I try to buy only products that can be recycled.
1

2

3

4

5

b. When there is a choice, I always choose that product which contributes to the

least amount of pollution.
1

2

c.
1

3

4

5

To save energy, I drive my car as little as possible.
2

3

4

5

d. I try to buy energy efficient household appliances
1

2

3

4

5

e. If I understand the potential damage to the environment that some products

can cause, I don’t purchase these products
1

2

f.
1

3

4

5

I buy high efficiency light bulbs to save energy
2

3

4

5

g. I usually purchase the lowest price products, regardless of its impact on society.
1

2

3

4

5

h. I have convinced members of my family or friends not to buy some products

which are harmful to the environment.
1

2

3

4

5

17. Questions related to your city and area of residence.

•

Please consider the following statements about your residential area and
attribute to each of them a value from 1 to 5 accordingly to your opinion.
- 70 -

D5.1 Report on the database for the environmental and socio-economic baselines

Please indicate how much you agree /disagree with the following statements.
1= Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly
Agree
a. I am satisfied with the recreational or green areas in the place where I
live (meaning the place situated close to your place of residence).
1

2

3

4

5

b. I am satisfied with the quality my living environment (meaning access

to services e.g. shops, public transport etc., the presence of cinema,
museums, theatres, etc. in the place where I live).
•

1

2

3

4

5

18. Please consider the following actions and services and indicate which are the

priorities in your residential area from your point of view: selected your first
six priorities and rank them from 1 (MORE important) to 6 (LESS important).
Improve the local green areas (park where to go with kids, friends,
dogs...)
Increase the number of available parking areas
Improve security
Increase the number of shops and commercial areas (supermarkets,
malls)
Increase the offer of leisure services (cinema; theater, exhibitions…)
Increase the maintenance of the streets
Increase the trees and the green in the streets
Improve the public transport
Improve streets’ cleanness
19. In case of need, do you feel you have someone to ask for help in your city?

o Yes
o No
20. Do you know people with whom you can discuss personal matters in your

city?
o Yes
o No
21. Please fill in the following table by indicating how much you agree /disagree

with the following statements.
1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly Agree
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I am satisfied with my network of personal relationships
a.
1

2

3

4

5

4

5

b. I trust people in my city
1

2

3

- 72 -

D5.1 Report on the database for the environmental and socio-economic baselines

Section III: Feedback on the activity performed
In this section we are asking few questions regarding the activity you participated in and its
potential benefit/impacts.

22. Please consider the activity just performed with the iScape team and consider

the following statements. Please attribute to each of them a value from 1 to 5
accordingly to your opinion.
Please indicate how much you agree /disagree with the following statements.
1= Strongly disagree, 2 = Disagree, 3 = Neutral, 4= Agree, 5= Strongly
Agree
a. Thanks to this activity I acquired a better understanding of air quality
issues in my city
1

2

3

4

5

b. Thanks to this activity I learned more about citizens role in fighting air

pollution
1

2

c.

3

4

5

Thanks to this activity I met new people that I will keep in touch with
independently from the project activities

1

2

3

4

d. Thanks to this activity I decided to organise similar actions
1

2

3

4

e. Upon participating to this activity, I’m thinking to change my daily

f.

•
•

choices or activities in order to reduce my exposure to air pollution
and/or to lower my impact on environment?
If you selected a value equal or higher than 3 in the previous question
please describe which choices or activities you are considering to
change
…………………..

23. Did you learn something new thank to this activity?

Yes
No
a. If yes, please describe what have you learned.

…………………………………………………………………………………..
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24. Did you create any new organisation or informal group as a result of your

engagement in the iScape activites?
…………………………………………………………………………………..

The use of air quality information (only for the citizens kit online survey)
We are asking few questions related to your current level of use of air quality related information.
25. Please indicate how
a. Daily
often you have used
b. Weekly
the mobile-sensor
c. Monthly
d. Not at all
•
26. Have you actively

searched for air
quality related
information during
the test period also
from other sources?

27. Have you received a

warning or collected
information with the
sensor that showed
poor air quality
during the test
period?
28. If there was a

warning of poor air
quality or the mobile
sensor showed poor
air quality, which of
the following options
would best describe
your beliefs on its
impact on you:
29. Has the information

from the mobile

Yes
No
If Yes, please describe the situation; what
information and for what purpose?

Yes
No
If Yes, please mark the source (or both).
a. Mobile-sensor observed poor air
quality
b. I received a poor air quality warning
from an external source
a. It doesn’t have any direct impact on me
b. Inconvenience, some effects on how nice it
is to conduct daily activities (commute,
hobbies etc.)
c. There might be some health effects e.g.
related to lung or heart symptoms
d. There is elevated risk of lung and heart
disease symptoms, restricted activity,
slightly elevated risk of acute death.
Yes
No
If Yes, please mark the responses:
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sensor affected your
daily routine?

30. Consider the two

most often used
responses (a. and
b.) from previous
question:

a. Avoiding exercise outdoors
b. Shutting down windows
c. Using air cleaning equipment in
home
d. Use of protective masks when
outdoors
e. Staying indoors
f. Changing clothes after exposure
g. Having a shower after coming home
h. Changing the schedule of planned
activities (e.g. having a run at night
time)
i. Changing the transport mode (e.g.
from walking to car)
j. Some other? Please specify:

a. Considering the first option, how
much time or money it would
require making the response (state
both if it will cost both time and
money):
•
•

Time:
Money:

b. Considering the second option, how
much time or money it would
require making the response (state
both if it will cost both time and
money):
•
•

31. Has any other air

quality information
(from other sources)
affected your daily
routines during the
test period?

Time:
Money:

Yes
No
If Yes, please mark the responses:
a. Avoiding exercise outdoors
b. Shutting down windows
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c. Using air cleaning equipment in
home
d. Use of protective masks when
outdoors
e. Staying indoors
f. Changing clothes after exposure
g. Having a shower after coming home
h. Changing the schedule of planned
activities (e.g. having a run at night
time)
i. Changing the transport mode (e.g.
from walking to car)
j. Some other? Please specify:
•
•

32. Consider the two

most often used
responses (a. and
b.) from previous
question:
•
•
•

•
•

a.
Considering the first option,
how much time or money it would
require making the response (state
both if it will cost both time and
money):
Time:
Money:
b.
Considering
the
second
option, how much time or money it
would require making the response
(state both if it will cost both time and
money):
Time:
Money:

33. On a scale 1-5 (1 worst, 5 best), how well did the mobile-sensor fulfil the

expectations/motives that you had when you participated to the study?
1

2

3

4

5

34. Please indicate what kind of benefits did you get from the use of the

mobile-sensor during the test period? Describe as accurately as
possible.
………….
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35. If we would give you

an opportunity to
rent the mobile
sensor for you to
use on an annual
basis, please
indicate the
maximum rent per
year that you would
be prepared to pay?
36. If you stated a

positive amount in
question 10., how
long rent agreement
would you be willing
to agree?

a.
b.
c.
d.
e.
f.
g.

0€
0-10€
10-20€
20-30€
30-40€
40-50€
More than 50€ - please indicate the
maximum and why it would be of
such high value for you

a.
b.
c.
d.
e.
f.

1 year
2 year
3 year
4-6 year
6-10 year
More than 10 years

37. Are there some technical or practical barriers that should be solved

before you would be willing to pay the rent? Please state the barriers as
accurately as possible:
………………..
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Section IV Closing questions
38. Please shortly describe what you liked most during the iScape activity and

what you found less interesting or difficult to understand?
•

…………………………………………………………………………………..

39. How do you expect this activity can affect you or your city?

…………………………………………………………………………………..

Thank you for your time!
For information and questions about this questionnaire, you can contact:
a.passani@t-6.it
www.iscapeproject.eu
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Questionnaire for young students
Hello,
Thank you for spending some time with us!
Below you will find a few questions about the game we have just played together. You do
not have to answer the questions, but we would like to know if you enjoyed the game and
learnt something about air pollution.
Is it ok for you to answer to few questions?
Yes
No
Please sign below

…………………………………..
1) How old are you?
I'm…………… years old
2) I'm a:
Male

Female

3) What language do you speak at home?
……………………
4) Do your parents have a job? If yes what do they do?
My Mum is a……

My Dad is a …….

Today you ……………ADD SHORT DESCRIPTION OF THE SPECIFIC ACTIVITY CARRIED OUT
(well done!) and you listened to ……ADD NAMES …..talk about air quality
and pollution.
5) Did you learn something new today?
Yes

No
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6) If you answered Yes to question number 5, please tell us what you
have learned.
……………………………………………………………………………………………………………………
…
……………………………………………………………………………………………………………………
…
……………………………………………………………………………………………………………………
…
7) You have spent some time talking with us about air quality and
pollution, do you think there is something you can do to reduce air
pollution in your city?
Yes
No
8) If you answered yes to the previous question, what do you think you
could do to reduce air pollution in your city?
……………………………………………………………………………………………………………………
…
……………………………………………………………………………………………………………………
…
9) Did you like the game you just played? Please put a cross (X) on the
figure that better describes your feeling about the game.

Thank you!!!!
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Annex 3 - Inclusion of the thermal environment in the
economic assessment of iSCAPE interventions
Deliverable 5.6 details the methodology for assessing non-market and market economic effects of
interventions that reduce concentration of air pollutants or the exposure of people to air pollutants.
In Annex 3 we explain the current limitations in estimating the non-market (health) economic
impacts of combined exposure to air pollution and thermal stress, and then explain how to
alternatively calculate the market (residential real estate values) impacts of interventions that
regulate both air pollution and thermal comfort. The latter market-based approach is piloted in the
city of Vantaa.
Non-market effects (health)
While there is a clear physical-chemical interaction between meteorological variables with both
concentration and subsequent health impacts of air pollutants, these are not currently quantifiable
into a combined health effect. Studies on the mortality and morbidity risks of heat and cold related
stress are available for different cities (e.g. Helsinki in Ruuhela et al. 2018; London in Taylor et al.
2015; Bologna/Milan/Turin/Rome in Stafoggia et al. 2006). Figure 1 gives examples of curves that
track the change in relative mortality risk for different temperatures in one of Helsinki’s hospital
districts (left, Ruuhela et al. 2018) and in Bologna (right, Stafoggia et al. 2006).

Fig. 1: examples of the effect of temperature on mortality in Helsinki (left) and Bologna (right).
However, air quality and the thermal environment interact when affecting people’s health (for
instance in cases when heat waves co-occur with high air pollution levels) and also in the physicalchemical processes that generate pollutants, but there is no accepted methodology for translating
that combined effect either in morbidity/mortality increase or into economic impacts. It is currently
not possible to account for those interactions in the impact pathway methodology outlined in D5.6,
which is the World Health Organization’s recommended methodology for assessing the economic
effects of air pollution, whereas customizing the approach would require months of methodological
development. The main reason for this is the absence of response functions that provide the medical
effects of joint exposure to air pollutants and heat stress, as well as the non-linear interactions in
the effects of air quality and of thermal stress on health in the various steps of the impact pathway
calculations. Calculating the effects of heat stress and air pollution separately in the context of air
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quality interventions would produce inaccurate numbers, and a simple addition is erroneous. It is
therefore not possible to translate excess mortality due to heat waves into monetary figures or to
integrate this information into the impact pathway approach. For instance, translating the excess
mortality into value of life figures or translating excess morbidity into added hospitalization and/or
labor productivity costs would not take into account the interaction with air pollution.
Market effects (housing market)
On the contrary, market effects of combined changes in air quality and the thermal environment
are possible to estimate by implementing spatial hedonic price functions that include controls for
both air quality and the thermal environment. This approach would have the additional benefit of
controlling for other economic effects introduced by the interventions that are unrelated to air
quality or the thermal environment but still affect the market behavior and the allocation of
resources and activities in urban space. The economic effects captured by hedonic price models are
detailed in D5.6. The remaining of this Section outlines the estimation methodology, which is going
to be piloted with data from the city of Vantaa.
The first step is to calculate spatially resolved thermal comfort indices; options include the
universal thermal comfort index (UTCI), physiological equivalent temperature (PET), and apparent
temperature (AT). The inputs required are hourly temperature, solar radiation, humidity, and wind
speed, either observed or modelled (e.g. from the SkyHelios or SURFEX models). The output
thermal comfort index or indices should come in gridded format. The ideal spatial resolution is in
the range of 100 to 500 meters so that spatial variation in the thermal environment is represented
at a geographical scale that coincides with the scale at which microeconomic behavior happens in
the housing market, i.e. the property or building block level of detail. Alternatively, neighborhoodlevel thermal comfort can be used, but that would restrict the kind of market dynamics upon which
the effects are estimated. The second step is to include the thermal comfort index and interpolated
air quality measures in the right-hand side of a spatial hedonic function as independent variables.
It is also possible to let them interact. Following hedonic price theory, the regression coefficient of
the thermal comfort classes is interpreted as the shadow (or marginal) price that home-owning
households place to thermal comfort, as is that for air quality. In turn that would indicate a subset
of the costs and/or benefits experienced by households when an intervention is implemented to
regulate air quality and thermal comfort. Subsequently, these estimates can be upscaled to the city
level, if some simplifying assumptions are made. Following the study of Anselin & LeGallo (2006)
for air quality, discretizing thermal comfort into perceptually distinct categories (e.g. very low,
low, medium, high, and very high) appears to be a good strategy for capturing a clear behavioral
response to perceptible changes in ambient conditions. Such a hedonic price function is formulated
in Equation (1):
P = $ + β' + γ) + δ+ + ϑ-./ + µ123 + λ5 + 6 (1)
, where P is the price per square meter of the sold property, S, N, L are structural, locational, and
neighborhood attributes of and around the sold property, AQi and TCj are i number of classes of
air quality and j number of classes of thermal comfort respectively, λu a spatially autocorrelated
error term, ε a random error term, and β, γ, δ, θ, µ, regression coefficients.
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