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= Assessment of inequalities looking at high-resolution

CMCGC is organized in the form of a network . ere . o . .
OFFICES ....ccumomouay climate data and vulnerabilities associated with

socioeconomic factors and the built environment.
= Research aimed at identifying risk assessment
determinants for different sectors and systems.

, Impacts on Agriculture, Forests and Ecosystem

Services

= Consultant for international negotiations, supporting
the Ministry of Ecological Transition (MITE, IT) for issue

>
VITEI

>
RBO
Can

related to ADAPTATION to climate change.

KAVARK  Climate Justice

5 DEGLI STUDI "~ —=  Jean Monnet
DI PADOVA M Centre of Excellence


https://www.cmcc.it/it/research/divisioni-di-ricerca/regional-models-and-geo-hydrological-impacts
https://www.cmcc.it/it/research/divisioni-di-ricerca/impacts-on-agriculture-forests-and-ecosystem-services

BACKGROUND OF MY RESEARCH
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"While city life continues to offer many opportunities, including potential access to
better health care, today's urban environments can concentrate health risks and

introduce new hazards.”

Sarah Louise Barber — Center for Health Development, WHO
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HEALTH, TEMPERATURES AND SOCIAL-INEQUALITIES

SPM.B.1.5 In urban settings, observed climate change has caused impacts on human health, livelihoods and
key infrastructure (high confidence). Multiple climate and non-climate hazards impact cities, settlements and
infrastructure and sometimes coincide, magnifying damage (high confidence). Hot extremes including
heatwaves have intensified in cities (high confidence), where they have also aggravated air pollution events
(medium confidence) and limited functioning of key infrastructure (high confidence). Observed impacts are
concentrated amongst the economically and socially marginalized urban residents, e.g., in informal settlements
(high confidence). Infrastructure, including transportation, water, sanitation and energy systems have been
compromised by extreme and slow-onset events, with resulting economic losses, disruptions of services and
impacts to wellbeing (high confidence). {4.3, 6.2, 7.1, 7.2, 9.9, 104, 11.3, 12.3, 13.6, 14.5, 15.3, CCP2.2,
CCP4.2, CCP5.2}

SPM.C.4 There is increased evidence of maladaptation'’ across many sectors and regions since the ARS.
Maladaptive responses to climate change can create lock-ins of vulnerability, exposure and risks that are
difficult and expensive to change and exacerbate existing inequalities. Maladaptation can be avoided by
flexible, multi-sectoral, inclusive and long-term planning and implementation of adaptation actions with
benefits to many sectors and systems. (high confidence) {1.3, 1.4, 2.6., Box 2.2, 3.2, 3.6, Box 4.3, Box 4.5,
4.6, 4.7, Figure 4.29, 5.6, 5.13, 8.2, 8.3, 8.4, 8.6, 9.6, 9.7, 9.8, 9.9, 9.10, 9.11, Box 9.5, Box 9.8, Box 9.9, Box
11.6, 13.11, 13.3, 13.4, 13.5, 14.5, 15.5, 15.6, 16.3, 17.3, 17.4, 17.6, 17.2, 17.5, CCP5.4, CCB NATURAL,
CCB SLR, CCB DEEP, CWGB BIOECONOMY, CCP2.3, CCP2.3}
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INEQUALITY AND CLIMATE CHANGE VICIOUS CYCLES
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EPIDEMIOLOGY OF TEMPERATURE-RELATED MORTALITY
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Figure 2: Fraction of all-cause mortality attributable to moderate and extreme hot and cold temperature by country
Extreme and moderate high and low temperatures were defined with the minimum mortality temperature and the 2-5th and 97-5th percentiles of temperature.
distribution as cutoffs.

Italy holds the upper-most heat-related effects on daily mortality considering hot
temperatures and these impacts are projected to increase consistently in the future due
to climate change.
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MY (PhD) RESEARCH ACTIVITIES:

GOODHEALTH 44 SUSTAINABLECITIES 13 CLIMATE
AND WELL-BEING

ACTION

: : Heat-attributable Trends in cold- and heat- Cold- and heat-
Literature Review on s 5 : ; i .
mortality risks by social attributable mortality attributable mortality
heat-health nexus X : : !
inequalities risks risks by sub-urban areas

STUDY PERIOD: STUDY PERIOD: STUDY PERIOD: STUDY PERIOD:

2000 - 2019 1982 - 2018 1982 - 2018 1982 - 2018

UNIT of ANALYSIS: UNIT of ANALYSIS: UNIT of ANALYSIS: UNIT of ANALYSIS:

Urban and Metropolitan area Urban area Urban area Sub-urban areas

CLIMATE RESOLUTION: CLIMATE RESOLUTION: CLIMATE RESOLUTION: CLIMATE RESOLUTION:

- 5.5 km (Uerra Mescan-Surfex) 5.5 km (Uerra Mescan-Surfex) 2 km (COSMO-REA2)

METHOD: METHOD: METHOD: METHOD:

Systematic Literature Review Distributed Lag Non-linear Model 25-years moving period DLNM DLNM + Meta-Analysis

QUALITATIVE QUANTITATIVE QUANTITATIVE QUANTITATIVE
Step 1 Step 2 Step 3 Step 4
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HEAT-HEALTH NEXUS

INEQUALITIES — URBAN CONTEXT

Urban Climate 34 (2020) 100676
Contents lists available at ScienceDirect

Urban Climate

journal homepage: www.elsevier.com/locate/uclim

The heat-health nexus in the urban context: A systematic literature | W)
review exploring the socio-economic vulnerabilities and built kd
environment characteristics

Marta Ellena™"*, Margaretha Breil”, Stefano Soriani®
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the health context:

1. Introduction

due to the tion,

cities and metropolitan areas play an important role in contributing to climate change (Orimoloye et 2., 2019 Khavarian sumsc
et al, 2019; Ropo et al., 2017). At the same time, they are the sites where the most pressing current challenges brought al

climate change are visible (3arber, 2017). Moreover, cities and metropolitan areas are the heart of today's world economy,
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Social inequalities in heat-attributable
mortality in the city of Turin, northwest of
Italy: a time series analysis from 1982 to
2018

Marta Ellena'”
Vijendra Ingole®

ot

, Joan Ballester?, Paola Mercogliano?, Elisa Ferracin®, Giuliana Barbato?, Giuseppe Costa* and

Abstract

Background: Understanding context speciic heat-health risks in urban areas is important, especially given anticipated
severe increases in summer temperatures due to dlimate change effects. We investigate social inequalties in the
association between dally temperatures and mortalty in summer n the city of Turin for the period 1982-2018 among
different social and demagraphic groups suich as sex, age, educational level, marital status and household occupants.
Methods: Mortalty data are represented by individual all-cause mortality counts for the summer months between
1982 and 2018, Socioeconomic level and daily mean temperature were assigned to each deceased. A time series
Poisson regression with distributed lag non-inear models was fitted to capture the complex nonlinear dependency
between daily mortality and temperature in summer. The mortaliy isk due to heat i represented by the Relative Risk
(RR) at the 99th percentile of daly summer temperatures for each population subgroup.

Results: Allcause mortality iskis higher among wormen (1.88; 95% C1= 177, 200) and the elderly (213; 95% C1= 194,
233) With regard to education, the highest significant effects for men is observed among higher education levels
(168; 95% CI = 138, 1.99), while riss for wornen is higher for the lower educational level (193; 95% Ci=179, 208).
Resuts on marial status highlighted a stronger assodiation for widower in men (166; 95% Cl = 138, 200) and for
separated and divorced in wornen (2.11; 95% CI = 151, 2.94). The risk ratio of household occupants reveals a stronger
association for men who lived alone (1.61; 95% C1 = 139, 1.86) whike for women results are almost equivalent between
alone and not alone groups.

Conclusions: The associations between heat and mortalty s unequal across different aspects of social vulnerabiliy,
and, inter ali,factors influencing the population vulnerabilty to termperatures can be related to demographic, sociel,
and economic aspects. A number of issues are identified and recommendations for the prioritisation of further research
are provided. A better knowledge of these effect modifies is needed to identify the axes of socialinequaliy across the
most vulnerable population sub-groups.

Keywords: Climate change, laly, Socialinequalties, Summer termperature-attributable mortality, Urban Heat Island
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The heat-health nexus in the urban context:
A literature review exploring the socio-economic vulnerabilities and built environment characteristics

AIM
Identify demographic and socio-economic
factors as well as factors in the indoor and

Research algorithm through
Scopus and Pubmed

1445 records

I
476 records

pb.1009
5¢.436

pb.684
sc.285

Title and Abstract screening

I outdoor environment that contribute to
gl o P } 171 records increase/decrease the vulnerability of individuals
I to extreme temperatures.
2nd Set of criteria: health b.24 1 7
- built environment nexus psc.7 81 zecords
!
e | FINDINGS
| Results demonstrated a heterogeneous spatial

distribution of case studies and variables and
highlighted different aspects related to the

g Diccleraniariicles climate hazards, the vulnerabilities factors as
N well as the enhanced exposure variables
v worldwide.
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The heat-health nexus in the urban context: G
A literature review exploring the socio-economic vulnerabilities and built environment characteristics

Categories Groups Variables

Social Education Education, in general

(i) Mental and Physical Health Without edication

Primary education

4 distinct categories , Fih s st
. (i) Demographics 4 o
Of determlnants = Social status Ethnic minorities

(iii) Social status

Mental Health status Asthma (> 18 years old)
and Cardiovascular disease:
1 M Physical Heath - Chronic obstructive disease (> 18 years old)
(IV) ECO no m IC Statu s - Coronary heart disease (> 18 years old)

- High blood pressure (> 18 years old)
- High cholesterol (> 18 years old)
Diabetes (> 65 years old)

2 Enhanced Exposure
. i | N D R Indoor Environment Building standard Aeration capacity in summer Outdoor Environment  Building standard l!;l_lildi{ls Sﬂ;“&:" indow fro
dete rm I n a nts . OO Air Conditioning irection of the window front

Need for maintenance, repairs*
Reflectivity of roofing material
Size and shading options for windows
Urban morphology & Green Roofs

i i O U T D O O R Blinds Building standard Material Index: n° of houses per hectare with
. Cooling energy for workplaces light materials in external walls
Double-glazed windows Residential standard Building age*
Fans

Lack central air conditioning

https://doi.org/10.1016/j.uclim.2020.100676 cmcc
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The heat-health nexus in the urhan context: focus on GENDER @

Demographic Age Age thresholds
Elderly
People under 5 years old

* With regard to the demographic category, about the majority of the rone e soyi
analysed paper (90%) introduced the concept of age differentiation and

gender differences.

People over 75 years old
Gender Male and female

*  Women live longer and die older than men, therefore gender and age are
here interlinked.

* By looking at gender, most of the case studies highlighted how females were found at higher risk in respect to
males during heatwaves.

This discrepancy may arise from differences in response to thermal stress due to physiological characteristics in body
temperature regulation as well as pre-existing socio-demographic characteristics in the inhabited
society, such as the lower social condition that characterises elderly women, which often live alone due to longer
life expectancy compared to men.

https://doi.org/10.1016/j.uclim.2020.100676 cmcc
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EMPIRICAL STUDIES: CITY OF TURIN

Global Climate Model cwm)

|

Regional Climate Model (RCM)

Turin (45°6' 58" N and 7°44' 33" E) is located in
l the north-west part of Italy and it is the fourth largest
Italian urban area with a population of 860.000 inhabitants.
Convention Permitting Model

3
o
+0.16°C per decade
-
o
=
&1
£
o
c
Al
o I | - = B
I.IIII I m II I II u
1
1980 1990 2000 2010 2020
Summer periods
12222022 UNIVERSITA KAVARK  Climate Justice CImc
DEGLI STUDI T~
QQ & <« > Jean Monnet Centro Euro-Mediterraneo

DI PADOVA e Centre of Excellence sui Cambiamenti Climatici



Social inequalities in heat-attributable mortality in the city of Turin, northwest of Italy:
a time series analysis from 1982 to 2018

Table 1 Number of deaths, MMT (Cl 95%) and 99th RR (Cl 95%) per socio-economic variables

Categories Sub-categories N° of deaths. MMT (°C) 95% Cl RR at P99 95% Cl
[Mortality by Men 53909 162 (12.1,180) 156 (145,167)]
Age-group 0-64 years old 12151 147 90, 204) 132 (1.13,1.55)
65-74 years old 13006 145 (90,192) 144 (1.23,169)
75-84 years old 17677 180 (11.2, 200) {1i53] (137,1.71)
85+ years old 11075 155 (15.0,182) 204 (1.76, 238)
Education No more than primary school 28417 158 (90,182) 164 (149, 1.80)
Secondary school 14564 188 (90,21.1) 136 (120, 1.54)
High school or more 10624 139 (90, 184) 166 (1.38,1.99)
Marital status Married 38704 163 (11.1,183) 154 (141,167
Separated and divorced 2479 206 90, 262) 139 (1.07,181)
Unmarried 6062 n7 90,19.7) 163 (1.20,2.23)
Widower 6630 160 (90,198) 1.66 (1.38, 200)
Household occupants Alone 9489 179 90, 214) 161 (139, 1.86)
Not alone 44187 157 98,17.9) 153 (142, 1.66)
[Mortality by Women 56046 172 (156, 183) 88 (177, 200)]
Age-group 0-64 years old 6799 144 90,32.1) 126 (1.00, 1.58)
65-74 years old 8422 167 90,19.1) 169 (143,1.99)
75-84 years old 18277 171 (114,190) 190 (171,210
85+ years old 22548 179 (163, 19.0) 213 (1.94,233)
Education No more than primary school 36827 172 (154,183) 193 (1.79, 2.08)
Secondary school 12698 183 (138 20.1) 183 (1.62,207)
High school or more 6252 16.1 90,19.7) 169 (139, 205)
Marital status Married 17892 164 90, 189) 1 (1.52,192)
Separated and divorced 2069 169 90,32.1) 21 (1.51,294)
Unmarried 7777 174 (90,198) 187 (1,60, 2.20)
Widower 28267 175 (157,187) 197 (1.81,214)
Household occupants Alone 24055 179 (159,19.1) 188 (172, 205)
Not alone 31451 163 (126, 180) 189 (1.74, 2.06)

AIM

To investigate the association between daily
temperatures and mortality in summer in the city of
Turin for the period 1982-2018 among different social
and demographic groups such as sex, age, educational
level, marital status and household occupants.

FINDINGS

The effect of heat on mortality largely varied by each
analysed category, with higher RRs for women, the
oldest, and among those who lived alone. In regard to
education, the highest RR for men was observed among
higher education levels, while for women were higher
for the lower educational level.

| ENVIRONMENTAL HEALTH

Attributable JUNE JuLy AUGUST

fraction of Moderate Extreme  |Totalheat | Moderate Extreme Total heat Moderate Extreme Total heat
deaths (AF)

with Cl 95%

Mortality by: ~ Men 7.0% (4.0, 9.0) 10% (0.0, 1.0) | 8.0% (4.0, 10.0) 11.0% (80, 15.0) 20% (20,20 | 13.0% (100,17.0) | 9.0% (6.0, 120) 3.0% (20, 3.0) 12.0% (9.0, 15.0)
Mortality by:  Women 80% (70,100) 10% (1.0, 1.0) | 90% (80, 11.0) | 140% (120,170)  3.0% (30,30) |17.0% (15.0,200) | 12.0% (90, 140)  40% (40,5.0) |160% (130, 190)
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Evolution of temperature-attributable mortality trends looking at social inequalities:
An observational case study of urban maladaptation to cold and heat

1982 37 YEARS 2018
: TIME-SERIES ANALYSIS —>

eeeeee AIM

To investigate trends in cold- and heat-
attributable mortality risk and burden
by sex, age, education, marital status, and
household occupancy.

(i.e., adaptation or mal-adaptation?).

FINDINGS
The overall increase in cold- and heat-
related mortality risk suggests a

maladaptation to ambient temperatures in Turin.
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Evolution of temperature-attributable mortality trends looking at social inequalities:
focus on GENDER

Our analysis demonstrated how - despite the considered subperiod -
women are characterized by greater risks under hot and cold conditions
in respect to men.

This result may also relate to the fact that most of the population over
the age of 85 is composed by women, who in Italy have a longer life
expectancy.

Since the death records referred to the past decades, it is reasonable to
assume that women have been generally characterized by lower level
of education and higher level of isolation, given the more advanced age
at which they died.
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CLIMATE CHANGE, EXTREME WEATHER EVENTS and WOMEN

P

How climate change affects the
health of men and women -

Use the filters below to explore the studies

Gender most affected ~ /
5‘&"
® Male @ Female @ No difference
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Dimensions and examples of the gender-differentiated
impacts of climate change, the role of women as agents of
change and opportunities for women

Synthesis report by the secretariat

Summary

This report, prepared on the basis of submissions from Partes and observer
organizations, a review of the contributions of Working Groups Il and Il to the Sixth

academic literaure, synthesizes information on gender-differentiaed impacts of climate
change, th role of women s agents of change and opportunties for women in the context

expericncing greater vulnerabiliy 1o the impacts of climate change then men, while

igating
and adapting to climate change. It iscusses how providing opportunities for women and

implementation of effcient and long-lasting climate-resilent policis, providing examples
of ongoing initatives and projects and emphasizing the importance of continued cfforts in
this regard.
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43.  The adaptive capacity of women and men differs owing to women being less
integrated into the formal economy, which in turn affects their position in decision-making
processes. In Antigua and Barbuda, for example, women are more likely than men to generate
income from informal tourism-related activities, which reduces their adaptive capacity in
cases of extreme weather events such as hurricanes. In its submission, ILO highlighted that
informal employment affects access to health and safety mechanisms at work, increasing the
risks for informal employees in the event of climate-related disaster. Generally in the
submissions, women were observed to have less capacity to adapt than men on account of
their lower social status, poorer educational background and difficulties accessing resources.

44.  In the cases of most marginalized groups, such as the 2SLGBTQQIA+*? community
and indigenous peoples, their capacity to adapt to the impacts of climate change is lessened
owing to the multi-faceted intersection of social factors, which makes them more vulnerable
to such impacts. This is despite women and indigenous peoples being identified as custodians
of traditional and indigenous knowledge. The AR6 highlights that adaptation efforts could
be improved by integrating such knowledge into decision-making through inclusive
governance mechanisms, such as civil participation initiatives.

45.  According to several submissions from Parties and observer organizations, women in
traditional gender roles as water providers and subsistence farmers in some countries have a
microcosmic understanding of their local environment, such as local weather conditions.
Some women in the Central African Republic and Kenya, for example, can predict changes
in rainfall patterns and adapt their daily activities accordingly. Moreover, in its submission
WECEF reported that in some countries women of different generations often live together in
one household and participate in similar gendered activities, during which they share orally
traditional knowledge, which could be used to improve adaptation action. Their lack of
involvement in decision-making, however, limits their contribution to and thus the
integration of traditional and indigenous knowledge into policymaking.
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