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Population: urbanized vs. rural 2007
UN data and estimate (Ritchie, Roser, 2018)
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Population: urbanized and GDP per capita
UN data and estimate (Ritchie, Roser, 2018)
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Population: urbanized and %agri-employed
UN data and estimate (Ritchie, Roser, 2018)
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Population: urbanized and problems
Positive effects, un-evenly distributed, negative effects

1. Positive effects: “in nearly all countries electricity access is higher in urban areas than in rural
areas; access to improved sanitation is higher in urban areas; access to improved drinking water is
higher in urban areas; access to clean fuels for cooking and heating is higher in urban areas; child
malnutrition is lower in urban settings.” Not to speak, of course, about cultural and social 
opportunities, from education to entertainment, as well as political and economics developments.

2. Unevenly distributed: the UN (2018) stresses that, in order to ensures that “the benefits of
urbanization are shared and that no one is left behind, policies to manage urban growth need to
ensure access to infrastructure and social services for all, focusing on the needs of the urban poor
and other vulnerable groups for housing, education, health care, decent work and a safe
environment.” (https://population.un.org/wup/Publications/Files/WUP2018-KeyFacts.pdf). This
means that urbanization per se, therefore, is not a magic wand, as it requires certain conditions to
be fully successful, as well as a proper design and management to optimize its effects on both the 
population and the environment.

3. Negative effects as well, at many different levels of the urban system: a wide range of individually
and collectively undesirable threatening consequences for urban inhabitants (e.g., from stress to
un-safety for the individual), for their places (e.g., from threats to heritage sites to disruption of local
communities), and for the broader environment (e.g., from energy depletion to air, water, soil
pollutions, up to biodiversity threat). Pop writings about supposed “Nature-deficit disorder”, “Eco-
anxiety”, “Solastalgia”, etc., still all non-officially diagnosed syndromes (e.g., in DSM terms)
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Nature Based Solutions (NBS)
Green Infrastructures: e.g., NYC High Line 2006 - 2015

The High Line is a 1.45-mile-long 
(2.33 km) elevated linear park, greenway and rail 
trail created on a former New York Central 
Railroad spur on the west side of Manhattan in 
New York City.[1] The High Line's design is a 
collaboration between James Corner Field 
Operations (Project Lead), Diller Scofidio + Renfro, 
and Piet Oudolf. The abandoned spur has been 
redesigned as a "living system" drawing from 
multiple disciplines which include landscape 
architecture, urban design, and ecology. Since 
opening in 2009, the High Line has become an 
icon of contemporary landscape architecture.

https://en.wikipedia.org/wiki/High_Line

The High Line's success has 
inspired cities throughout the 
United States to redevelop 
obsolete infrastructure as 
public space.[15] The project 
has spurred real 
estate development in 
adjacent 
neighborhoods,[16] increasing 
real-estate values and prices 
along the route in an example 
of the halo effect.[17] As of 
September 2014, the park had 
nearly five million visitors 
annually.

https://en.wikipedia.org/wiki/Hi
gh_Line

A nonprofit 
organization called
Friends of the High 
Line[58] was formed 
in 1999 by Joshua 
David and Robert 
Hammond, who 
lived in the 
surrounding area. 
They advocated its 
preservation and 
reuse as public 
open space, an 
elevated park 
or greenway similar 
to the Promenade 
Plantée in Paris.[74][
75][8] The 
organization was 
initially a small 
community group 
advocating the 
High Line's 
preservation and 
transformation 
when the structure 
was threatened 
with demolition 
during Rudy 
Giuliani’s second 
term as mayor. 
[…]
Funders of the High 
Line park raised a 
total of over $150 
million (equivalent 
to $175,174,000 in 
2018).

https://en.wikipedia.org/wiki/Elevated_park
https://en.wikipedia.org/wiki/Linear_park
https://en.wikipedia.org/wiki/Greenway_(landscape)
https://en.wikipedia.org/wiki/Rail_trail
https://en.wikipedia.org/wiki/New_York_Central_Railroad
https://en.wikipedia.org/wiki/Manhattan
https://en.wikipedia.org/wiki/High_Line
https://en.wikipedia.org/wiki/James_Corner
https://en.wikipedia.org/wiki/Diller_Scofidio_+_Renfro
https://en.wikipedia.org/wiki/Piet_Oudolf
https://en.wikipedia.org/wiki/Urban_design
https://en.wikipedia.org/wiki/Ecology
https://en.wikipedia.org/wiki/High_Line
https://en.wikipedia.org/wiki/Real_estate
https://en.wikipedia.org/wiki/High_Line
https://en.wikipedia.org/wiki/Halo_effect
https://en.wikipedia.org/wiki/High_Line
https://en.wikipedia.org/wiki/Nonprofit_organization
https://en.wikipedia.org/wiki/High_Line
https://en.wikipedia.org/wiki/Robert_Hammond_(High_Line)
https://en.wikipedia.org/wiki/Greenway_(landscape)
https://en.wikipedia.org/wiki/Promenade_Plant%25C3%25A9e
https://en.wikipedia.org/wiki/Paris
https://en.wikipedia.org/wiki/High_Line
https://en.wikipedia.org/wiki/Rudy_Giuliani
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NBS effects on urban health and wellbeing
e.g., Herzog & Rozado (2019, p. 14)

1. Physical

2. Psychological

3. Social
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NBS effects on urban health and wellbeing
Green urban areas

Images retrieved from https://www.isglobal.org/en/ciudadesquequeremos
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NBS effects on urban health and wellbeing
Blue urban spaces

Images retrieved from https://www.isglobal.org/en/ciudadesquequeremos
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NBS effects mediated by the experience
Bratman et al. (2019)
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NBS experience drivers:
Garrett et al. (2019) Hong Kong n=1,000 old adults

near, nice, notable
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NBS experience drivers:
Garrett et al. (2019) Hong Kong n=1,000 old adults

near, nice, notable
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NBS experience: a notable “dose”
White et al. (2019) UK n=19,806 representative sample
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NBS experience: a notable “dose”
White et al. (2019) UK n=19,806 representative sample 
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NBS threefold pathway to health & well-being
Bonaiuto & Albers, 2020 (adapted Markevych et al., 2017)
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Mitigation pathway: NBS reducing harm
Buffering environmental stressors (pollution, temperature)
Gehrels et al (2016)

For example, a view of the sea, and 
other natural environments, was 
associated with reduced annoyance 
from road noise in Hong Kong 
(Leung et al., 2017):

NBS views decreases the probability 
value of invoking a high noise 
annoyance response.
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Mitigation pathway: NBS reducing harm
Buffering environmental stressors (pollution, temperature)
e.g., Leung et al. (2017), HK n = 2,033 adults

NBS views decreases the probability value of invoking a high noise annoyance response.
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Restoration pathway: NBS restoring capacities
Recovering emotion regulation and/or cognitive capacity
Wyles et al. (2019) UK n=4,515 nature visitors representative

Recalled Restoration (RR)
“calm/relaxed” and “refreshed/revitalized”

Recalled Connectedness to Nature (RCN)
“I felt close to nature.”
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‘Instoration pathway’: NBS building capacities
Promotion of physical activities and social cohesion, for 
future buffering and resilience
Hartig et al. (2014): the ‘instoration effect’ happens through
Physical Activities and Social Contacts, which are intertwined
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‘Instoration pathway’: NBS building capacities
Promotion of physical activities and social cohesion, for
future buffering and resilience
Pasanen et al. (2019), UK n = 21,097 adults (2008 and 2012) 
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‘Instoration pathway’: NBS building capacities
Promotion of pro-environmental attitudes and behaviours
De Dominicis et al. (2017)
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‘Instoration pathway’: NBS building capacities
Promotion of pro-environmental attitudes and behaviours
De Dominicis et al. (2017)
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‘Instoration pathway’: NBS building capacities
Promotion of pro-biodiversity behaviours and consumption

• Norms (both Family and School) about Nature
• Early experiences (both ordinary and extraordinary) in Nature

• Values (Biospheric) and Environmental Identity (+ Knowledge)

• Adult actions to protect nature and biodiversity
• Food biodiversity sustainable consumption habits
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Molinario et al. (in press)



To test the restorative effects of spending recess time
on different components of attention on Primary school children.

Two different school environments (Rome, Italy):
Study 1 Study 2

• Green area (school garden)

• Built area (school playground)
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Ex. 1: NBS short-term effects
A school green break improves cognitive performance 

Amicone et al. (2018)
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Study 1: Attention test performance and PRS
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Study 2: Attention test performance and PRS
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Ex. 1: NBS short-term on child self-regulation
e.g., Weeland et al. (2019), JEvP
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Ex. 2: NBS long-term effects (1 Mln, 0-10 yrs)
Childhood green areas buffer adult mental disorders (2019)
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Evidence Based Design, Management, Policy
Implications for urban design, management, decisions

images from Ramboll.com
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EBD implications example and NBS diffusion
Bosco verticale, Porta Nuova neighbourhood in Milan 
(by Boeri Studio, 2009-2014)

Hotel, Wanfeng valley, 
Guizhou province, China

Jaarbeursboulevar area, 
Utrecht station,
NL

Municipality Villiers sur Marne,
Paris area
FR

Municipality
Chavannes-Près-Renens, 
CH

W350, Tokyo,
Japan
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