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Introduzione

The European Community recently defined
the Nature-Based Solutions (NBS) in its Re-
search and Innovation policy agenda with
reference to re-naturing cities and societal
challenges. More than one Horizon 2020 re-
search calls fo-cused on the multidimensio-
nal, cross-disciplinary, inter-scalar aspects
that NBS involve. With general reference to
the urban studies and specific orientation
toward sustainability in cities and human
settlements, NBS are defined as a se-ries of
actions aimed to provide sustainable, cost-
effective, multi-purpose and flexible alterna-
tives for various objec-tives.

In the proposed Special Session, authors are
called first to develop the concept and the de-
scription of NBS; then to highlight the role of
NBS with the actual state of the art in sustai-
nability issues about urban settlements and
in green solutions for cities and territories. A
further objective is to compare this Europe-
an policy with other significative wide scale
orientation in particular contexts in which
urban development is creating high pressu-
re (i.e. China and Central America). A last
objective is the description of NBS applica-
tions in worldwide urban settlements.
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Abstract

This study analyzes the adaptedness of Chi-
nese traditional settlements using the two
aspects of site selection and construction
forms. This paper shows how traditional
settlement methods could be better adapted
when a transformation in a settlement is cau-
sed by factors such as natural or socio-econo-
mic conditions, etc. During the agricultural
period in China when use of technical skills
was limited, a relatively ideal human envi-
ronment was developed. The present study
shows how the traditional method of adapta-
tion had to employ deep wisdom that today
involves the difficulties that need to be ad-
dressed in constructing today’s cities, so that
the quality of human living environments
can be improved.
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The word “adaptation,” is a noun often used
in biology and refers to the phenomenon
of how an organism and the environment
interact or the organism transforms itself
to live in a particular environment. Adapta-
tion is generally defined as the evolutionary
process whereby an organism becomes very
well suited to live in its habitat(s) or niche.
Adaptedness is the state of being adapted, that
is, the degree to which an organism is able
to live and reproduce in a given set of habi-
tats. '*) “Adaptation” is an important idea in
the field of biology. In fact, biology is not the
field that exhibits adaptability and related
phenomena; adaptation is also seen in the
construction of structures by humans and
in human settlements, e.g. a Chinese tradi-

tional settlement reflects a simple adaptation
strategy and features very good adaptedness.
Nevertheless, this essay only briefly discuss-
es the aspect of site selection for traditional
settlements and construction forms.

Site Selection of Settlements for
Environmental Adaptation

Many countries, including China, have more
people are land available for use. Many ar-
eas of the globe are not suitable for human
habitation. Those areas that are suitable hu-
man life are not very large. Therefore, when
selecting a habitat, people often prefer to use
flat land beside a river, with a second choice
on building houses nearby mountains. Obvi-
ously, this represents a widely held human
mindset related to adapting and using na-
ture.

Settlements and Water

All living organism require water and ter-
restrial organism often must have consume
fresh water frequently. Similarly, water also
serves as an important a resource needed for
the daily lives of humans, who use it for crop
and for transportation needs. South China
features abundant water resources. The local
residents take full this advantage of this by
digging aqueducts, ditches and canals con-
nected to natural rivers in a way that allows
human settlements to be crowded together.
People who built houses and live near rivers
and canals end up creating waterfront vil-
lages. The river channel satisfies multiple
demands of resident by serving many func-
tions; therefore, rivers and canals end up
driving the creation of special settlements
and environments. (Figure 1)

Well water provides an important source for
potable water used by humans. In both the
rainy area of southern China and the north-
ern area that receives limited amount of
rainfall, potable well water is generally used
for drinking, washing and cleaning foods.
In contrast, rivers are mostly used to carry
waste water away and for traffic and trans-
portation. In some traditional Chinese settle-
ments, people used water based on the direc-
tion of flow — up-, mid-, and down-stream
areas were used for washing rice, vegetables,
and clothing, respectively, to strictly assure
stream water remained sanitary for various
uses.

Water also serves a function of modifying
microclimate scale weather conditions. Sci-

entific research has shown that humid or
rainy weather may lower the air tempera-
ture to make people feel cooler. Therefore,
like river channels, pools, etc. airflow from
bodies of water may benefit people by low-
ering the temperature of airflow and helps
with the circulation of air.

In addition, people enjoy scenic locations
with open water. Water can also be used as
anatural firebreak to stop the spread of wild-
fires. The Chinese have an old saying: wise
men enjoy waters, kind men enjoy mountains.
Water serves not only just an aesthetic ad-
dition to the landscape, but can also help
us feel alive and understand truth. Actually,
fires often threaten the wooden buildings
used in traditional Chinese constructions, so
living alongside a river or in a location with
easy access to water many help people to re-
duce losses to fires and to avoid the effects or
to mitigate destructive fires.

In order to drain waste water (especially for
rain and gray water), traditional settlements
have also employed a set of mature waste wa-
ter management systems. Roofs drain rain-
water toward courtyards and open channels
surrounding buildings from where this wa-
ter continues to flow away to outdoor ditches
that follow streets, from where it finally will
flow into a river. This method using open
ditches, street ditches, and a rivers in urban-
ized areas results in a three-grade drainage
system. Based on this type of system, a series
of infrastructure has been well developed,
e.g. tiles, trench covers, grates, etc. formed
the complete drain infrastructure. However,
black water that contains human excrement
needs to be treated before it is reclaimed and
collected for used another system where it is
applied to fertilize agricultural crops.
Settlements and Landforms

Traditional settlements were located and de-
veloped across different types of countryside
in China. In mountainous areas, a site for
settlement was often selected at the foot of a
mountain to allow convenient access. People
paid considerable attention to geological se-
curity. Thus, they tried to avoid building hou-
ses on sites that might be affected by natural
disasters such as mud-rock flows and landsli-
des, mountain torrents and flooding, etc. If
necessary, some mitigation measures were
employed such as simple retaining walls and
levees or flood-control drainage ditches were
adopted to ensure the safety of people and
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Figure 1 Human riverside settlements in Yangtze River Region in Southern China.

Figure 2 Buildings constructed in a circle or a square of land in Fujian Province that had a strong defensive function.
Figure 3 A square courtyard is the most typical form in traditional Chinese buildings.

Figure 4 The recovering flat plan of A-group construction site for the Western Zhou Dynasty in Young Phoenix Villa-

ge of Qi Mountain, Shanxi Province.

Table 1 List for Com-

Definition | Square Copy of Theformofs | TheFormof TypeLlayout | A Buildingis
traditional Three-Section | Frontand Rear ofa Located in One mon Type of Developed
courtyard Compound Buildingswith | Construction, | Side with the
developmentin Twro Side of witha Other Three Sides Courtyards
depth Walls Courtyard Bounded by Source: formulated by
Locatedto One | Walls
Side authors
Disgrammat
i
Trpical Tore common | The layoutis | A common view | More flexible | More Simple and
constructio | view where relatively that was used in layout that crude
Features nofa persons ofhigh | symmetrical, | some special adaptsto development
courtyard social rank in and usage situations various
for the large scopes arc also landforms
spread of populations mors extensive
an have good
extensive conditions and
layout areasof
cccupation are
usually large

Source: formulated by authors

animals. In order to conserve land resources,
sometimes houses are built on sloping land.
Currently, the layout is often adjusted to fol-
low contour lines to reduce the quantity of
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earthwork required. If necessary, houses can
be built on stilts, such as using upright co-
lumns to match the landforms, in order to fa-
cilitate construction adaptedness and reduce

the extensive modification of landforms.

On level ground, the selection of a location
for a settlement was influenced by fewer
natural factors. Generally, a layout method
would be adopted based on requirements re-
lated to weather, society, culture, customs, se-
curity protection, and etc. For example, some
settlements will consider the location of a
business street, river, temple, or memorial
temple as the most important layout factors.
Other settlements will adopt geometrical-
ly arranged patterns. However, some others
will emphasize the defensive function such
as using a round or a square earth building
in Fujian (Figure 2). These are all done based
on responses to some external requirements
used by traditional human settlements and
will reflect traditional adaptedness and flexi-
bility based on to outside influences.
Settlement and Weather

Since Chinaislocated in northern hemisphe-
re, the windows of homes typically open
towards the south to help gather adequate
sunshine. Meanwhile, because winter winds
mainly come from the west on the Chinese
mainland, the eastern site of building may
have larger windows to draw cool air into
houses to lower the indoor temperature in
summer. Nevertheless, the northwest side of
buildings generally had no windows or rela-
tively small windows to reduce the effects of
cold wind coming from the northwest.

In addition, it could adapt to climatic re-
quirements of plants and water, e.g. on the
northwest side of towns and houses, tall
plants are often cultivated as windbreaks to
block the cold winds of winter. In the east,
short plants and water may be used, because
theynot only draw in cool air in summer, but
they are helpful in lowering the temperature
of the wind to provide a more comfortable
feeling.

Adapt to Environmentally-sound Con-
struction Forms

The square is most typical type of construc-
tion for traditional Chinese buildings (Fig-
ure 3). Actually, the Chinese had built court-
yards since very early times in China. Figure
4 shows an archaeological site in Young
Phoenix Village of Qi Mountain (currently in
western Xi’an) in the Western Zhou Dynasty
( 1064-771 BC ). The building has a com-
pletely square-style construction comprised
of two courtyards. *! Obviously, the view of



such a long history of developed courtyard
spaces, this reflects the main feature in Chi-
nese develop similar to this. Courtyards have
a lot of strengths, and adaptedness to envi-
ronments is one of them.

Adaption to Size

The development of courtyards has strong
adaptedness; the design of a courtyard may
change based on the transformation of
landform conditions, roadway density, de-
mographic size, economic level, etc. The
way peopled adapted to actual situations
can been seen Table 1. The size and depth
of courtyards could be adjusted to adapt to
the actual demands for use. For example,
because spacious lands are available in the
countryside, generally, the courtyard areas
were usually larger in these areas. This not
only satisfied the needs of daily life, it could
also involve increased activity in courtyards,
so that courtyards developed a small funda-
mental site of production.

Adaptation to Weather

Courtyard size is highly related to weather,
because sunshine only infrequently lights a
courtyard in the northern part of China in
winter; as a result, courtyards are generally
expanded with more depth in order to obtain
more sunshine. The opposite occurs in sou-
thern China where sunshine becomes very
hot, so courtyards would commonly be desi-
gned to be narrow to reduce direct sunshine
that generated heat.

When comparing this with the above, in
muggy areas, larger courtyards are often de-
signed. The goal is to ventilate the courtyard
to draw in more natural wind so that the
heat can be taken away. In dry and hot areas,
courtyard areas are often small; this design
enables more sites to remain in darkness that
sunshine cannot illuminate, so that people
feel cool.

Adaptation to Road Networks

Traditional settlement roads were often
very narrow and had many side roads; that
is, the roads were made of streets (generally
defined as the main road) and lanes (usu-
ally defined as side-roads). The wideness of
a street often required a width of between
2—3 m so that at least a carriage and people
in two sidewalks could travel together. Lanes
were narrower; sometimes, these were only
around 1 m wide, although some wider lanes
were as much as 2 m wide B/, Neverthe-
less, the main road still played the key role

for traffic, so the main door of an occupied
house was commonly installed to open into
amainroad. Then, a second door was usually
installed to open onto a side lane whereby
the host could enter and go out to purchase
vegetables daily and to take out the garbage
and do cleaning in the lane.

Courtyards development enabled doors to be
opened more flexibly, and this had to adapt
to the road system in traditional settlements.
Meanwhile, the transformation of the depth
and width of courtyards also was done based
on allowing the building to adapt to changes
on space and density for the road network,
where a smaller net also had to adapt to the
requirements of the local space.

The Present Significance on Traditional
Settlements

In the long process of evolution process, tra-
ditional Chinese settlements have shown
very strong adaptation. These changes may
have had to adapt to different situations to
adjust and improve to more idealistic hu-
man residence environments, e.g. in terms of
natural features, social customs and habits,
cultural and economic status, building con-
struction, etc. In this way, traditional settle-
ment features are worth considering.
Currently, with the rapid development of civ-
ilization, the urbanization of Chinese cities
has encountered many problems. One prob-
lem is a lack of resilience. Therefore, scholars
have started to suggest the concept of a “resil-
ient city.” This theory, has had different defi-
nitions, e.g. the ecological field tended to de-
fine resilience in the sense that systems have
the ability to tolerate disturbance and have a
recovery time if disturbed. However, the field
of social ecology defined resilience by pay-
ing more attention to the systematic abilities
of a city related to organization, study, and
adaptation; even though systems were in a
steady state, they would still be changeable.
Some recent research studies have already
analyzed the definition of a resilient city; ba-
sically, scholars have concluded that above
described concepts of resilience represent
the important inner qualities of resilience. '+
J In fact, traditional settlements had already
shown some features of a “resilient city;”
that is, without advanced technology, cities
had already met the requirements needed to
adapt to the environment and to change so-

ciety, and had already adjusted and had the
ability to adapt. They can provide a basis for
a more in-depth analysis and references re-
lated to the development of the present day
resilient city.
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Nature-Based Solutions
in city planning: the case
of Segrate Municipality
(Milan)

Roberto De Lotto

Introduction

Since City Planning assumed a specific role
in urban development and management, the
relations among the three basic systems: en-
vironmental system, settlement system and
infrastructural system, have been deepened,
studied and practically proved by scholars
and professionals.

The “environmental issue” has been always
part of the classical city and regional plan-
ning and, even if the theme of respecting
and safeguarding environment has become
more and more relevant and urgent, it is not
possible to consider this as a “new” theme.
The basic idea of the Howard’s Garden City
utopia was exactly the research of a new
balance between the development of the
industrial city and the natural and anthro-
pic environment. Considering the urban
expansion (sometimes urban explosion) the
same aspect has been underlined almost one
century after with the critics to the sprawl
(Duany et al., 2000). The whole process that
carried to recognize “sustainability” as main
strategical behavior for all human beings,
started in the early seventies (with the U.N.
Conference on the Human Environment in
1972, in Stockholm) and the principles ex-
posed in 1972 have been applied to every hu-
man action, considering urban and regional
planning as a key point to be analyzed.

In the last decades many scholars tried to de-
sign a structural logical scheme that could
interpret the different issues and phases that
the city and regional planning, careful of the
environment, should follow (among all, Stei-
ner, 2000). The ecological planning has been
translated into the Landscape Ecology, that
is the science of studying and improving re-
lationships between ecological processes in
the environment and particular ecosystems.
Thisis done within a variety of landscape sca-
les, development spatial patterns, and orga-
nizational levels of research and policy. Key
research topics in landscape ecology include
ecological flows in landscape mosaics, land
use and land cover change, scaling, relating
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landscape pattern analysis with ecological
processes, and landscape conservation and
sustainability (Douglas and James, 2015).
From the introduction of the Strategic Envi-
ronmental Assessment (SEA), that in Europe
was defined with the Directive 42/2001 (but
that has different examples of similar appli-
cations also in the previous years in some Eu-
ropean countries such as Great Britain from
1993), the process of regional, urban and
city planning has been sustained by the eva-
luation of the impacts on the environment
of all actions that derive from plans. Using
specific techniques, methodologies, indica-
tors (Clark, Meadows, Weber, Feldman), the
SEA has become one of the fundamental ele-
ments that composes the comprehensive do-
cuments that a city plan is made of.

City planning and NBS

Nature-based Solutions emerged as synthesis
of the different disciplines that work “with”
and “for” the environment, and as a multi
scalar and interdisciplinary serie of strate-
gies, tactics and operational actions that di-
rectly involve the planning and the manage-
ment of the city.

Following Eggermont et al (2015) there are
three types of NBS:

“Type 1 consists of no or minimal interven-
tion in ecosystems, with the objectives of
maintaining or improving the delivery of a
range of ES both inside and outside of these
preserved ecosystems. Examples include the
protection of mangroves in coastal areas to
limit risks associated to extreme weather
conditions and to provide benefits and op-
portunities to local populations; and the
establishment of marine protected areas
to conserve biodiversity within these ar-
eas while exporting biomass into fishing
grounds (Grorud-Colvert et al,, 2014). This
type of NBS is connected to, e. g., the concept
of biosphere reserves incorporating core
protected areas for nature conservation and
buffer and transition areas where people live
and work in a sustainable way.

Type 2 corresponds to the definition and
implementation of management approaches
that develop sustainable and multifunction-
al ecosystems and landscapes (extensively
or intensively managed), which improves
the delivery of selected ES compared to what
would be obtained with a more convention-
al intervention. Examples include innova-

tive planning of agricultural landscapes to
increase their multi-functionality; and ap-
proaches for enhancing tree species and ge-
netic diversity to increase forest resilience to
extreme events. This type of NBS is strongly
connected to concepts like natural systems
agriculture (Jackson, 2002), agro-ecology
(Altieri, 1989), and evolutionary-orientated
forestry (Lefevre et al.,2014).

Type 3 consists of managing ecosystems in
very intrusive ways or even creating new eco-
systems (e.g., artificial ecosystems with new
assemblages of organisms for green roofs
and walls to mitigate city warming and clean
polluted air). Type 3 is linked to concepts
like green and blue infrastructures (Benedict
and McMahon, 2006) and objectives like res-
toration of heavily degraded or polluted ar-
eas. Within this type, novel approaches such
as animal-aided design (Hauck and Weisser,
2015) are currently being explored to bridge
the gap between biodiversity conservation
and landscape architecture.” (Eggermont et
al, 2015).

All these three types can have a direct trans-
lation into city plans, considering also that
all the types involve both the public sector
and the private one.

More than a very new concept, the idea is
to give a common and wider definition to a
serie of actions that were developed under
different labels: Green Infrastructures (Be-
nedict et al, 2006), ecological networks, eco-
building, city greening, and so on.

The city of Segrate

Segrate is a Municipality in Milan metropo-
litan area, next to Milan on east. It is 17,49
sqgkm wide, it has 35.234 inhabitants with a
density about 2.000 inhabitants per sqgkm.
It is a recent settlement, that was built from
the sixties of the XX century in a rural terri-
tory; the eldest buildings are rural “cascine”.
Segrate never had a strong industrial core
and it developed mainly as residential settle-
ment with some tertiary excellences: Monda-
dori (designed by Niemeyer), Fininvest, IBM,
Microsoft (now moved).

The city was designed in neighborhoods,
some of which with a very high quality of
urban fabric and architecture. In example,
three of these neighborhoods (San Felice - de-
signed by Vico Magistretti and Luigi Caccia
Dominioni, Villaggio Ambrosiano and Mi-
lano 2) are different re-interpretation of the



garden city, built from the late sixties and the
eighties.

In Segrate there is a very strong presence of
infrastructures: the Linate Airport (that is
considered the urban airport of Milan), three
multimodal logistic centers, high speed train
lines, the two main roads that connect the
east of Lombardy to Milan (Segrate occupies
the “last mile” of the highway BRE.BE.MI).
The environmental impact of such a quanti-
ty of infrastructures is relevant, considering
that all these structures are related to a wide
scale (metropolitan and regional) ad not to a
local one.

As it happened quite all over the world, the
economic crisis, and the crisis of the buil-
ding sector, carried to an actual situation in
which some interventions approved in the
last 10 years, struggle to be completed. In the
2012 city plan, considering also the actua-
tion phase, there was the forecast of arriving
to 50.000 inhabitants. Around 6.000 inhabi-
tants are evaluable in approved plans that
already now are under construction.

This fact is extremely relevant considering
also that in 2009 it was signed an agreement
among Municipality of Segrate, Milan Me-
tropolitan City, Lombardy Region and the
Australian company “Westfield” to build the
biggest commercial and leisure center in Eu-
rope (the total built floor approved is 285.000
sqm). Moreover, Westfield represents the
biggest foreign investment in Italy (around
1,4 billion €). The comprehensive existing
and forecasted settlements, and the presen-
ce of a huge flux of people and goods to and
from Milan, carry to a very critical situation.

The Segrate city plan process: a
bottom-up best practice

In 2012 the new city plan was approved. The
city plan was set up on the principle of con-
tinue increasing of buildings and, as it was
cited before, was aimed to carry the popula-
tion from 35.000 to 50.000 inhabitants.

In particular, there was an area wide about
1 sqKm called “Golfo Agricolo”, that has
always been agricultural land between the
two neighborhoods Villaggio Ambrosiano
and Milano 2, in which the city plan foreca-
sted 300.000 sqm of new buildings, mainly
residential. A group of citizen, united in a
committee, legally contested the decisions of
the city plan in order to save the “Golfo Agri-
colo” from the buildings. In 2014, because of

Figure 1— Environmental System of the new city plan of Segrate

this legal procedure, the plan was cancelled
by the Regional Administrative Tribunal and
then, after the opposition of the Municipali-
ty, it was partially recovered except the “Gol-
fo Agricolo” that remained without planning
previsions. In 2015 there were the Municipa-
lity elections. Because of the great value of
the ecologist motion against the wish to bu-
ild everywhere, a new political group (that
was composed also by the same people who
animated the committee) won the elections.
Of course, one of the main keywords of the
campaign was “to protect environment”.
This bottom-up process, that carried com-
mon citizens to be effective on city plan-
ning decisions, is extremely interesting and
demonstrates how loud it can be the need
of a better urban environment. The new go-
vernment of the city decided to provide a
new city plan based on totally different pa-
radigms in respect of the previous, that are
very close to Nature-based Solutions.

NBS in the city plan
The new city plan, called Variante al Piano di
Governo del Territorio (http://www.comune.

segrate.mi.it/attivita_servizi/Sviluppo_del
Territorio/Variante PGT 2015/index.html),
was approved in July 2017 after less than 2
years of work. During the preparation of
the city plan the “Golfo Agricolo” area was
definitively defined by the National State
Council as an area in which the previous
previsions were wrong; so it was legally pos-
sible to maintain the area as green land. The
main aims of the new city plan, apart from
the specific case of the “Golfo Agricolo”, were
basically six:

- to safeguard the maximum quantity of
green land from new buildings;

- tobuild alocal Ecological Network;

- toimprove the quantity of green (public
and private) in the city;

. to reduce as much as possible the soil
consumption also in already approved
plans;

- to improve the environmental perfor-
mance of already built land and of exi-
sting urban fabric;

- toinvolve all stakeholders in improving
the environmental quality of the Muni-
cipality territory.
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The feasibility of such aims is guaranteed by
a serie of specific regulations that guide the
whole process from the strategic level to the
tactical one.

The points from 1) to 4) are typical city plan-
ning actions, that are fundamental to design
the city at the wide scale.

The point 5) is deepened throughout a pa-
rameter called Biotope Area Factor, applied
in Berlin since the end of the XX century, that
measures the capacity of evapotranspiration
of the soil and of the buildings facades and
roofs.

The point 6) is the necessary step to make a
public policy into reality.

Asitis clear, the all 6 aims can be easily refer-
red to every type of NBS.

Itisinteresting to underline the involvement
of the citizen in improving an NBS approach
(even if the term NBS was not still used, the
set of actions carried out by the commit-
tee first, and by the local government then,
can be considered as part of NBS); the social
aspect is fundamental in the inter scalar cha-
racter of NBS. For the big scale design the
top-down methodology is more diffuse, but
for the small scale and for the tactical phase
it is necessary to involve all the social levels
to have visible results.

For the existing city, the application of spe-
cific methodologies such as BAF needs to
be guided by the public administration but
must be put in action by the private subjects.
To have the wish to really apply an envi-
ronmental improvement of the performance
of the existing city, it was necessary to defi-
ne specific incentivisations in order to make
the private act to enhance the collective en-
vironment having a personal advantage. So,
some BAF targets have been defined basing
on the covered ratio (following the Berlin
experience): every transformation of the
existing city must reach the BAF targets; if
a private stakeholder is able to reach better
performances, the half of the percentage of
increasing of performance is converted in
volumetric bonus. In this way, the virtuous
behaviors are not only possible but also sub-
sidized with volume rights.

Conclusions

The new Segrate city plan was approved a
few month ago, so at the moment it is not
easy to understand the real feasibility of the
introduced strategies. Surely the relations
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between NBS definitions and City Plan de-
cisions are very tight considering the multi-
scalar translation of the strategies into prac-
tical actions, and the involvement of citizens
from the first stages of the process to the next
applications of the plan.

Of course, some NBS oriented decisions, such
as canceling settlement forecast, may cause
lawsuits that could also carry to a modifi-
cation of the final decision; fortunately, the
actual normative apparatus in Lombardy
Region aims to reduce soil consumption and
soil sealing. So a big help comes from the
general agreement toward environmental
friendly behaviors. At the moment the aim
of the Administration is to govern these dif-
ficult passages throughout a dialogue with
the private stakeholders and throughout the
research of economic advantages also in the
preservation of green or agricultural land.
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Nature-Based Solution
for the redevelopment
and enhancing of urban
commons

Giulia Esopi

Introduction

The commons, useful and scarce resources,
are precious and essential elements for sati-
sfying not only human needs but also those
of living beings and ecosystem ones. Their
value is recognized by many individuals and,
for this reason, it is important to protect and
keep them for future generations according
to the principle of sustainability. Referring to
city, urban commons (materials, intangibles
and digitals) are valuable elements that can
improve the quality of life and urban envi-
ronment. Therefore, it is important to adopt
strategies in order to protect and to enhan-
ce these resources and, simultaneously, to
respond to main environmental issues due
to climate changes. Nature-Based Solutions
(NBS), as general approach and technical
guidelines for designing, implementing and
managing of natural features to solve urban
problems, are actions for urban commons
revitalization through the private involve-
ment (as promoters and beneficiaries of the
intervention). The paper analyses the inter-
disciplinary relationships that exist between
urban commons and NBS and tries to under-
stand how the latter can foster mechanisms
of urban resources redevelopment and en-
hancing.

The commons as resources for multiple
actors

From several decades, scholars from dif-
ferent scientific disciplines (jurists, eco-
nomists, ecologists, sociologists, etc.) are
concerned about the concept of common
good. Depending on the reference field, the
concept assumes different meanings which
make its nature unclear and approximate.
From economic point of view, the goods can
be divided into: public good (non-excludable
and non-rivalrous), private good (excluda-
ble and rivalrous), collective good (excluda-
ble and non-rivalrous) and common good
(non-excludable and rivalrous). Excludabili-
ty means the possibility of excluding those
who do not pay from using the good; while

rivalry implies that the consumption by an
individual reduces the availability for others
(above all: Frank at al, 2015).

In the essay ‘The tragedy of the commons’ pu-
blished in 1968, Hardin refers to commons as
open access resources that every person can
use to meet its own needs. According to the
author, over-exploitation of resources due to
improper use of individuals will inevitably
lead to a tragic situation and the only solu-
tion consists in the resource privatization or
in its public ownership (Hardin, 1968).
According to Ostrom, the commons are sha-
red, non-excludable (difficult to fence off)
resources used (or produced) generally by
more or less large communities. They do not
necessarily constitute a citizen’s right and, in
this sense, they are differ from merit goods
(indispensable to human survival or with
high moral and social value and therefore
to be safeguarded and assured to all human
beings). She rejects Hardin’s argument (ba-
sed on State and Market dichotomy), arguing
that these forms of commons management
generate wastes and/or inefficiencies and the
best way is the community management.
The communities, composed by resource
appropriators and users, are able to manage
natural resources in a sustainable way over
time through the ability to consolidate mu-
tual trust relationships and to self-regulate
common interests and practices. (Ostrom,
1990).

For Rodota, common goods are finalized to
social goalsachievement and to fundamental
rights satisfaction. “They belong to everyo-
ne and no one: everyone can access them,
no one can boast exclusive rights. They are
shared and therefore must be managed on
equality and solidarity principles, making
effective forms of participation and control
of those concerned and incorporating the fu-
ture dimension, in which it reflects interge-
nerational solidarity, a duty towards future
generations” (Rodota, 2012).

The references concern the concept of com-
mons in a different way: Hardin refers to
open access resources that anyone can freely
use and for this reason can exploit them for
personal gain (nobody’s goods); Ostrom spe-
aks of goods managed by a group of people,
the communities (goods of some); Rodota re-
fers to good with widespread property rights
to which everyone can access without ha-
ving exclusive claims (good of all) (Moroni,

2015).

Despite the discrepancies highlighted, ho-

wever, it is possible to trace some key ele-

ments that are presents in all the mentioned
references:

- Common as Resource. The concept of com-
mon good is related to that of resource,
an element or set of elements that can
be used in order to meet needs. In this
sense, resources are useful because they
are indispensable for satisfying not only
human needs but also those of living
beings and ecosystem ones. Another fe-
ature of the resource is the scarcity, the
insufficiency of a good in comparison to
the need, aspect that is related to that of
rivalry. The resources, useful and scar-
ce, are precious elements to protect and
keep them for future generations accor-
ding to the principle of sustainability.

- Presence of a people collectivity around the
resource. The concept refers not to a sin-
gle but to a community of individuals
who are gravitating around the resource
for interests of a different nature (eco-
nomic, social, environmental). The pre-
sence of individuals is an essential pa-
rameter that adds value to the resource
itself. So, it is possible to catalog as com-
mon goods all material or intangible
resources needed for a set of individuals
such as water, soil, air, parks, open spa-
ces, etc.

The commons within urban context

The commons are also a key topic of the con-

temporary urban studies debate. Referring to

city, urban commons are small and large sca-
le resources which are collaboratively ma-
naged by groups of heterogeneous users. In
particular, it is possible to divide urban com-
mons into three categories: materials (stre-
ets, squares, gardens, parks and green are-
as, school areas, buildings, etc.), intangible
(inclusion and social cohesion, education,
training, culture, civic well-being, urban
interaction, environmental sustainability,
sharing, etc.) and digital (websites, social ap-
plications, etc.) (City of Bologna). Material
commons are resources that provide servi-
ces of different typologies to citizenship and
city users. In example, urban parks and gre-
en areas implement the ecological value of
urbanized contexts; while squares and open
spaces provide to users recreational areas.
Intangible commons are effective resources
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in terms of urban well-being and quality of
life. Urban interaction makes public space
valuable, bringing several benefits not only
to involved actors but also to the whole
community. Interaction facilitates a host of
benefits such as knowledge exchange, social
capital accumulation and various other posi-
tive externalities that occur to individuals in
close proximity to one another (Foster, Iaio-
ne, 2016). Finally, digital commons are useful
resources for sharing information and data.
Therefore, urban commons are valuable ele-
ments that can improve the quality of life
and urban environment. For this reason, it
is important to adopt strategies in order to
protect and to enhance these resources and,
simultaneously, to respond to main envi-
ronmental issues: the Nature-Based Solu-
tions.

Urban Nature-Based Solutions
Nature-Based Solutions (NBS) are defined
as “actions to protect, sustainably manage,
and restore natural or modified ecosystems
that address societal challenges effectively
and adaptively, simultaneously providing
human well-being and biodiversity benefits”
(International Union for Conservation of
Nature). The main aim of NBS is to preser-
ve ecosystem services necessary for human
life, to reduce negative impact due to climate
changes and to accelerate sustainable urban
development. These smart and green solu-
tions contribute to improve urban ecosy-
stem resilience, that is the ability of a city
to react to environmental shocks (climate
change, flooding, etc.) protecting biodiver-
sity and natural ecosystems. In particular,
ecosystem resilience is based on the concepts
of biodiversity, ecological variability, interac-
tion between spatial and temporal scales and
cycles of adaptation.

In highly urbanized areas, characterized by
high-density and high soil sealing, it is es-
sential to adopt nature-based approaches in
order to increase the ecological quality of the
urban environment and to solve the main
problems related to climate changes. In these
contexts the percentage of green and perme-
able areas is not able to perform ecosystem
functions, thus, artificial green elements
and techniques (in example: green roofs and
walls, green infrastructures and corridors,
natural and semi-natural green spaces, etc.)
can play a fundamental role.
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In fact, from the environmental point of
view, they contribute to the reduction of pol-
lution and urban temperatures, improving
local microclimate and reducing the heat
island effect. Moreover, this solutions act on
urban territory such as stepping stones, sup-
port points for transfer of organisms from
large natural basins in the absence of conti-
nuous natural corridors. These units, if pro-
perly aligned, can replace to a certain extent
a continuous corridor, unique element of
the municipal ecological network (Peraboni,
2010).

From the social point of view, the NBS can
produce new collective functions for citizens
and city users and improve the quality of exi-
stent ones; while from economic one, they
can increase urban attractiveness and pro-
perty value and reduce maintenance costs
(European Commission, 2015).

Nature-Based Solutions for the
protection and promotion of urban
commons

The main relationships that exist between

urban commons and Nature-Based Solutions

can be described as follow. First of all, it is fun-
damental to note the Nature-Based Solution
role for the regeneration, redevelopment
and enhancing of material urban commons.

In this way, they become intervention stra-

tegies for buildings and urban open spaces

that produce several benefits not only envi-
ronmental but also socio-economic (see pre-
vious paragraph). In particular, Nature-Based

Solutions on material urban commons can

be categorized by typology and scale:

- City plans and strategies (urban scale).
Several cities have adopted specific
plans or strategies in order to foster en-
vironmental problems such as clima-
te changes, floods, erosions and urban
temperatures increase. Philadelphia,
through “Green City, Clean Waters”
plan aims to reduce floods, to improve
quality of environmental resources and
to become a healthier city. The strategy
is the creation of a green storm-water in-
frastructure with a system able to inter-
cept rainwater: some of which is filtered
from the ground, one part evaporates
in the air and one last portion is slowly
released into the drainage system. The
green infrastructure allows to manage
water outflow by maximizing the envi-

ronmental and socio-economic benefits
(Philadelphia Water Department). The
city of Melbourne has adopted a stra-
tegy for the creation of an urban forest
in order to obstruct pressures on urban
environment and people. In particular,
the main aims will be reach increasing
green roofs (from 22% to 40% in 2040),
forest diversity and biodiversity, impro-
ving the state of vegetation and sensiti-
zing the population (City of Melbourne).
Urban corridors actions (urban scale). Ur-
ban corridors can be distinguished into
two typologies: natural (rivers, streams)
and artificial (mobility paths and artifi-
cial channels). Natural corridors have an
intrinsic environmental value which is
not always adequately protected within
urbanized contexts; while artificial ones
need ecological solutions in order to
mitigate their impact on the territory.
In the last few decades, the city of Seoul
has moved from an urban-oriented de-
velopment perspective to one that en-
hances the quality of life and the fun-
ctioning of ecosystem. The recovery of
Cheonggyecheon stream, which crosses
the city in east-west direction, has pro-
vided a series of measures aimed at the
consolidation of slope, water manage-
ment, greenhouse effect, energy and ur-
ban heat. The project provides to lower
the riverbed to allow flooding and to bu-
ild a new embankment and side terraces
that allow access to people and fauna.
In addition to the many environmental
benefits (flood protection, greater bio-
diversity, reduced heat island effect, he-
alth), several are socio-economic ones:
the recreational spaces implementa-
tion in the central area of the city, the
pedestrian and tourism improvement,
the increase in land price (30-50% for
properties within 50 meters from the
project) and in companies number
(Asian Development Bank, 2016, pp. 56-
58). The “Green Street Stormwater” plan
adopted by Milwaukee is a set of strate-
gies that could be utilized in different
street settings. This strategies (such as
bio-retention, tree trenches, and porous
pavements) applied to street and alley
projects are useful to reduce rain off and
to improve storm-water quality (City of
Milwaukee, 2013).



Underutilized and abandoned areas actions
(urban and local scale). Underutilized and
abandoned areas are often localized in
strategic urban contexts (near central
and high density areas), this feature cou-
pled with lack of green spaces and eco-
logic elements makes them extremely
suitable for Nature-Based Solutions.
The NY High Line transformation from
disused railway to public walkway is
a virtuous example of urban regenera-
tion. This project creates a green infra-
structure which runs through a high
density city area and generates new at-
tractive public spaces. The green design
incorporates the vegetation grew along
the tracks during the years when the
structure was neglected. The construc-
tion is essentially a green roof with wa-
ter recirculation system that can reduce
CO, emissions and heat island effect in
the urban compartment. Furthermore,
it is an intervention based on local com-
munity involvement (American Society
of Landscape Architects; Friends of the
High Line). Another emblematic exam-
ple is Berlin former airport Tempelhof,
which has been recently transformed
into a vast public day park. It is one of
the largest open spaces around the city
center and its areas have become a signi-
ficant habitat for various bird and plants
species. The park development and con-
servation plan is based on public parti-
cipation that plays a primary role in the
choice of collective uses (Griin Berlin).

Urban spaces actions (urban and local sca-
le). The nature-based approach is also an
optimal solution for urban open spaces.
A classic example is that of pocket par-
ks, micro green spaces at neighborhood
scale that behave as small green spots
by regulating urban microclimate, redu-
cing pollution and mitigating pressure
on large parks. In addition, these spaces
can accommodate different typologies
of functions and uses (even temporary)
providing different services to residents
and city users. Among the most emble-
matic examples there are Paley and Gre-
enacre Park, New York (O’Brien, 2014).

Building actions (local scale). In order to ob-
struct the climate changes effect within
urban centers, Public Administrations
promote the realization of artificial gre-

en elements. The green facade of Vien-
na Magistrate building (MA48) creates
ecological niches and habitats for many
kinds of insects and birds and having
positive effects on the surrounding mi-
croclimate. This pilot project, financed
by the city, is part of Vienna planning
strategy. The great success obtained on
multiple political levels led to the adop-
tion of additional measures (Ecologic
Institute, p. 16). The presence of a green
roofs is able to respond to sustainability
needs as well as increasing biodiversity
and quality of the surrounding urban
environment (City of London, 2011, pp.
12-13).
Regarding intangible urban
Nature-Based Solutions contribute to the
improvement of environment quality and,
therefore, to citizens’ social, physical and
psychological well-being and to quality of
life. The environmental quality of an urban
context depends on several factors that iden-
tify the load generated on environmental
components (pressures), the quality of the
components themselves and the policies and
behaviors that are activated. Some of these
parameters are countable (in example: per-
centage of pollutants present in the air and
in the water, linear meters of cycle paths,
square meters of available green areas) and
others not (such as urban fabric, integration
between open and built space, buildings ae-
sthetic quality). Environmental quality is
one of the key indicators of society’s well-
being together with health, education and
training, work and life-time conciliation,
economic welfare, politics and institutions,
security, landscape and cultural heritage,
research and innovation and quality of ser-
vices (Istituto nazionale di statistica, 2015).
“The urban environment influences human
well-being, therefore, a healthy, supporti-
ve environment is indispensable to quality
of life in cities. People need to breathe cle-
an air, have access to clean drinking water
and adequate housing conditions and enjoy
quiet and peaceful places. Accessible, good
quality, well-maintained green spaces and
playgrounds, modern transport systems and
safe, walkable neighbourhoods that encou-
rage physical activity and social interactions
are key constituents of urban quality of life”
(European Environment Agency, 2009, p. 13).

commons,

Figure 1— Examples of Nature-Based Solutions applied
to material urban commons

Conclusions

Nature-Based Solution are actions able to
improve the state and the quality of mate-
rial and intangible urban commons. Their
application provides several benefits both at
large scale than at local one. At urban scale,
they become redevelopment opportunity of
urban compartments; while at local scale
they increase the microclimate and genera-
te more attractive spaces. Moreover, the sum
of punctual interventions ensures positive
effects on the entire city system. In order to
achieve optimum results, the implementa-
tion of these green and smart actions must
be supported not only by Public Administra-
tion but also by private actors (individual
and formal or informal groups and parties).
The involvement of human actors is a key
factor in recent urban planning processes. In
fact, people are not only the beneficiaries of
the intervention, but especially the promo-
ters that participate during several imple-
mentation steps (decision making, construc-
tion, manage, maintenance and assessment).
In NY High Line project, local community
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has played a key role for the regeneration of
abandoned space: a citizens’ group started
the campaign to convert the railway into
new collective spaces and the citizens’ as-
sociation “Friends of the High Line” is now
responsible for manage and maintenance
activities. The Tempelhof park of Berlin is a
people involvement intervention, in which
current and future uses are determined
through a participatory planning process.
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Smart Environment and
Nature-Based Solutions
Veronica Gazzola

Introduction

In the last decades, different concepts emer-
ged in the European scientific and research
context about the theme of the urban su-
stainability, the environmental protection
and the enhancement of its resources.

First Smart City, in its Smart Environment
component, finds the opportunity to achie-
ve sustainability and energy efficiency goals
using different infrastructures and tools for
managing and sharing information about
the environment and its criticality. In recent
times the concept of Nature-Based Solutions
is underlined as a system of urban actions
aimed to protect, sustainably manage and re-
store natural (or modified) ecosystems; mo-
reover NBS address societal challenges in an
effective and adaptive way, providing human
well-being and biodiversity benefits. Starting
from the analysis of these two concepts (de-
finitions, evolution, features, etc.), the aim of
the author is to define possible relationships,
coherences and potential conflicts between
Smart Environment and NBS.

Smart Environment for urban
sustainability

Statistical data provided by major interna-
tional institutions show that urban growth
is increasingly becoming a global phenome-
non. Long time now cities all over the world
are in fact in a state of flux and exhibit com-
plex dynamics where population is more
and more concentrated (UNDESA, 2015).
The substantial increase in the average size
and in the number of cities generates several
adverse effects on the physical and organi-
zation structure of the urban environment:
social pressures, global economic crises, en-
vironmental problems also linked to con-
sumption of natural resources (i.e. resource
scarcity, degraded air and water quality, re-
duced availability of green space, etc.) are
some examples. In time, the increasing need
to redesign urban areas by focusing on the
needs of citizens, by organizing resources
in a better way and providing more efficient
public services has obtained a key role in the
definition of possible development guide-

Table 1 — Main definitions of Smart City

lines for cities. In this regard, since the 1990s
the concept of Smart City has been pointed
out as strategic solution to problems linked
to the irreversible process of conurbation.
Over the past few decades, during which re-
search institutes, universities, institutions
and companies have given a strong contribu-
tion on the theme focusing on different as-
pects and areas of action, the attribute ‘smart’
deeply evolved. First it defined the ‘digital’
city characterized by global intelligent use
of digital technologies, then it grew the ‘so-
cially inclusive’ city where not only digital
infrastructures but also mobility, quality of
environment, governance of urban systems,
economic context become important factors
to consider for the urban growth and finally
scholars focused on the city able to ensure
‘better quality of life’. Within all this ex-
tensive scientific literature, ‘sustainability’
emerges as main strategic theme (Table 1).

Smart City is idealized in fact as sustainable
city aimed to create, using technology sy-
stems, an urban environment able to ensure
a balance between economic development,
environmental protection and social equity.
In particular, its Smart Environment compo-
nent identifies an urban context (natural or
rural) promoting a sustainable development
by several activities as the reduction of wa-
ste production and the enhancement of
recycling; the drastic reductions in green-
house gas emissions limiting traffic, stream-
lining industrial emissions and promoting
building regulations and techniques able

to decrease impact of heating or cooling sy-
stems; the promotion and protection of ur-
ban green areas, the urban planning limiting
soil consumption and promoting the redeve-
lopment of brownfield sites.

In terms of technology, the increasing distri-
bution of efficient and low-cost monitoring
systems and sensors spatially well distri-
buted over a territory, permits to measure,
obtain and transfer real-time data and in-
formation about a detected environment in
order to share knowledge among different
urban actors. In addition to the expert group
using these detection technologies, the acti-
ve involvement of citizens becomes funda-
ment to build a smart urban environment.
Data and reports from high-tech systems can
support in fact active policies and actions to
be taken in a given community.

In conclusion, the concept of Smart Envi-
ronment and in general of Smart City can be
considered on the basis of two main dimen-
sions: a ‘technological dimension’ that takes
account of the existence in an urban context
of high standards of innovation products and
a ‘social dimension’ that involves the social
capital of a urban system in order to reach
appropriate levels of quality of life by an ef-
ficient use of its resources. The intersection
of these two dimensions brings to the defini-
tion of the so-called ‘anthropogenic sensors’,
term used to define those citizens that, using
and managing independently technology sy-
stems, are able to monitor and geo-reference
urban phenomenon (Sagl et al., 2012; Fisto-
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Table 2 — Main definitions of Nature-Based Solutions, NBS

Image 1 — Some examples of NBS in contemporary cities

la, 2013). In urban contexts, there are a lot of
possible applications in this sense. It is pos-
sible to measure and control some issues of
urban human activities linked to traffic, par-
king, noise, waste management, air quality
or structure monitoring of buildings. Then
at a greater scale, monitoring systems can be
used to detect natural criticalities, risks (i.e.
fires, landslides, floods, etc.) or unfavourable
weather conditions. The availability of the
information on the environmental status
and the possibility of easy access to them re-
present essential conditions to reach a good
level of sustainable urban smartness.

Nature-Based Solutions to re-nature
contemporary cities

The increasing interest and awareness of the
value of using and applying nature-based
norms and principles (refers to ecosystem
approaches, biomimicry or direct utilisation
of elements of biodiversity) to obtain several
positive effects on urban environment lead
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more and more to the definition of solutions
and actions to societal challenges providing
simultaneous environmental, social and
economic benefits. In this sense, since its
first appearance in scientific literature in the
early 2000s, the concept of Nature-Based So-
lutions (NBS) has been emerged as a priority
area to enhance sustainable urbanisation, to
restore the functionality of degraded ecosy-
stems and their services, to develop climate
change adaptation and mitigation, to impro-
ve risk management and resilience (Word
Bank, 2008; European Commission, 2015)
and to provide benefits for biodiversity and
human well-being (UN, 2013; Cohen-Sha-
cham et al,, 2016).

Increasingly developed and applied by Inter-
national Union for Conservation of Nature
(IUCN) and other organisations as the Eu-
ropean Commission (Table 2), NBS concept
identify three main types of Nature-Based
Solutions involving: 1) better using existing
ecosystems, 2) modifying existing ecosy-

stems to better deliver selected ecosystem
services or 3) design and management of
new ecosystems (IUNC, 2016).

At the urban scale, NBS concept (Type 3)
identifies a range of scalar interventions: the
design of city-wide ecological networks, the
local urban parks that provide recreational
functions and benefits in terms of cooling
alleviation, the micro-scale design to retain
water (i.e. rain gardens, roadside bioswale) or
to reduce heat stress (i.e. green walls, green
roofs) (Scott and Lennon, 2016). As trees pro-
vide cooling and insulation and reduce the
urban heat island effect, green infrastruc-
tures can contribute to cutting energy and
resource demands/costs and green roofs/
green walls can decrease the need for heat-
ing and air conditioning. Sustainable urban
growth can also be reached by the conver-
sion of abandoned land into urban com-
munity gardens and by the regeneration of
former factory sites transformed into green
spaces for the people. Using Nature-Based So-
lutions to enhance urban spaces can stimu-
late healthy physical activity with positive
effects on health, well-being, social cohesion
and community support.

Nowadays, a lot of NBS application projects
can be found in urban contexts. For exam-
ple, the city of Milan implements different
Nature-Based Solutions as part of its archi-
tectural and urban renewal strategies. Bosco
Verticale (Boeri, 2014) is an advanced engi-
neering and technological project which
uses NBS as an example of sustainable ur-
banisation: two residential towers (respec-
tively 110 and 76 meters high) host goo trees
and over 20 ooo plants distributed according
to the sun exposure of the facade. It is esti-
mated that the ecosystem services from the
plants in the two towers (CO2 storage, air
quality, biodiversity improvement) are equal
to the services of 2 ha of forest (European
Conference, 2014). Another good example is
represented by Urban Gardening experienc-
es promoting gardening as a hobby, encour-
aging social contacts, making green areas
more accessible. Green urban areas (i.e. pub-
lic parks, gardens, urban forests, etc.) are cre-
ated for multiple purposes with people’s in-
volvement in their management. Parco Nord
in Milan (Borella, 1983) which offers local
inhabitants farming, forestry, cultural and
recreational activities, preserves landscape
and ensures the protection of biodiversity;



the in Paris (Jacques Vergely and Philippe
Mathieux, 1993), an elevated freight rail
line was transformed into a park; the Krupp
Park in Essen (Germany) (2009) steel factory
transformation into a 230 hectares green belt
are just some of many examples (Image 1).
Considerations for the implementation of
NBS in an urban Smart Environment

On the basis of definitions and features of de-
scribed concepts of Smart Environment and
NBS, it is clear that a possible link between
them permits to reach a better sustainable
urban development in contemporary cities
characterized by uncontrolled urban sprawl
and therefore serious problems about hu-
man health, quality of life, well-being and
security of citizens. Their common goals are
in fact related to provide solutions to signifi-
cantly increase cities’ overall energy and re-
source efficiency. In particular, both emerged
as priority themes for the EU’s Horizon 2020
(the European Framework Programme for
Research and Innovation 2014-2020), their
key challenges should bring positive effects
(economic, social and environmental) for
cities and communities, resulting in a better
quality of life, including health and social co-
hesion. Keeping together the main features
of Smart Environment and NBS becomes a
strategic approach to reach these goals in a
more efficient way. Nature-based Solutions
canbeimplemented in an integrated manner
with other solutions to societal challenges,
in particular with human/social capital and
modern communication infrastructures. Us-
ing Information and Communications Tech-
nology, ICT as a supporting tool for NBS and
ecosystems, greater benefits can be reached
in terms of sustainable urban development.
This aspect is increasingly emerging in the
scientific context.

In this regard, during the conference “Na-
ture-based Solutions: From Innovation to
Common-use” organized by the Ministry of
the Environment of Estonia and the Univer-
sity of Tallinn in last October has been un-
derlined the importance of Geographic In-
formation Systems (GIS) environmental data
analysis, mobile phone apps for the moni-
toring, planning and better management of
natural systems in order to inspire, develop
and maintain NBS. In addition to this, ICT
can play an important role in raising general
awareness of NBS through citizen science
projects and community led urban develop-

ment. The conference results show that at
the moment there are some eco-innovative
technologies involving different customers
and actors (cities, data citi-
zens, etc.) that can make easy the access to
this city knowledge, adding value and rev-
enues for the urban ecosystem (i.e. The City
Enabler, GreenFrame, UNaLab project, etc.)
(NBS, 2017). Starting from these results on
the theme, future researches should focus on
the development of long-term sustainable
data platforms, ICT and innovative commu-

providers,

nication strategies securing open access and
interoperability along data infrastructures
in order to continuous build up of knowl-
edge about the environmental status of an
urban context and consequently manage in-
telligent and sustainable cities by NBS.
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Mexican Nature based
Solutions for the
improvement of rural
communities, within
tourism development
Tiziano Cattaneo, Emanuele Giorgi,
Viviana Barquero, Andrea Alicia,
Mendez Espitia

The role of Tourism as a Driving Force
in the Contemporaneity

In the last decade, a young middle class,
started seeking for culture and creative go-
ods, creating a new demand in many mar-
kets of the world, with important effects on
infrastructures, environment, culture and
economy. The phenomenon of tourism re-
presents a very strong driving force in the de-
finition of the society and, as consequence, of
the environment and the economy: in 2016
the international arrivals have been 1.2 bil-
lion, while it is supposed to be 1.8 in 2030; in
2017 tourism represents the 10% of world’s
Gross Domestic Product (UNWTO, 2017).
From and environmental point of view, car-
bon dioxide emissions arrive to cover the 566
Mt of Coz in the 2015 (UNWTO, 2017). Di-
versification of the touristic destinations is
another key factor in the touristic phenome-
non of the last six decades, making several
new destinations emerging in addition to the
more traditional Europe and North America.
From the importance of this phenomenon it
is easy to understand how great the impact
on society is and how easily it can become a
key driver for socio-economic development,
especially in developing countries. Many ti-
mes, however, this facilitation of the re-esta-
blishment of economic resources can cause
an easy disregard for the social environment,
in terms of territorial and natural equity, in
terms of biodiversity loss, pollution and de-
struction of natural resources.

These so great dangers, at the same time
so closely related to forces of potential de-
velopment for the territory, have imposed
policy guidelines for a conscientious and
sustainable development of the tourist phe-
nomenon, leading many times by Nature
Based Solutions (NBS). Analyzing case study
cases of Mexican projects of tourism promo-
tion affecting the promotion of life in aban-

doned villages and environmental enhance-
ment, this research seeks to investigate how
Mexican tourist promotion policies are re-
flected in reality.

Research seeks to clarify how Mexico has
more or less nationally targeted NBS prac-
tices for tourism promotion and how these
have been met in real cases.

Tourism Phenomenon in Mexico
-Benefits on the Communitarian and
Territorial Context

Data about the impact tourism has had in
recent years in the world as described abo-
ve, are more relevant if they are analyzed
in countries with large growth and high
potential for developing tourism strategies,
such as Mexico. In this country, the federal
government, together with state and local
governments, is developing guidelines for
the sustainable development on tourism
(SECTUR, 2011). The sustainable tourism
phenomenon in this region has an impor-
tant impact on its economy, its territory, its
environment and its culture. For instance,
just in 2016, Mexico was ranked eighth on
international arrivals, moving from 23.3 mil-
lion international tourists in 2010 to 35 mil-
lion in 2016 (WORLDBANK, 2016)
Meanwhile, as it is happening in a lot of
countries, the attractive lifestyle of cities fol-
lowed by the automation of agriculture crea-
ting unemployment in rural areas has forced
the abandonment of rural villages. This has
strongly impacted the indigenous communi-
ties as well as the protection of biodiversity
and environment, being tourism a potential
solution for this kind of problems.

Although Mexico has no specific normati-
vity for Sustainable Tourism, there is a pro-
gram for Sustainable Tourism since 2011
(SECTUR, 2011), which is more an instru-
ment of promotion for sustainable practice-
sin the sector than an enforcement program.
The Mexican Secretariat of Tourism colla-
borates with Earthcheck (2017), who is the
consulting agency that offers certificates for
sustainability, as a way to encourage sustai-
nability actions within touristic attractions.
The Mexican Federal Attorney for Envi-
ronmental Protection furthermore regula-
tes basic practices based on environmental
quality and destination cleaning. However,
we found that the Pueblos Magicos program,
although is not considered within the sustai-



nable tourism program, it promotes true su-
stainability within rural communities.

The “Pueblos Magicos” program

as a sustainable approach towards
improvement to rural communities.
The Program “Pueblos Magicos” was crea-
ted as a way to encourage tourism within
the non-traditional international touristic
spots of the Mexican Country. The program
was generated as a strategy to generate eco-
nomic development in the interior regions
of Mexico, triggering other sectors that have
been abandoned mainly due to migration to
urban settings. According to the Secretariat
of Tourism in Mexico, the Program “Pueblos
Madgicos” aims to encourage sustainable de-
velopment through strategies that generate
value of the attractions found within the
community. In order to be granted as “Pueblo
Madgico”, a town or community should de-
monstrate its own character through unique
attributes, symbols, or historic or natural
venues that contribute to the understanding
of the town’s everyday cultural and social va-
lues (SECTUR, 2014). This program was in-
stitutionalized in 2001 when thirty locations
were incorporated throughout the country,
representing an initial investment of 187.1
million pesos (SECTUR, 2002). “Pueblos Ma-
gicos” promotes rural tourism and comple-
ments the seven most important national
touristic programs: Beach Centers, The Heart
of Mexico, Mar de Cortés-Barrancas del Co-
bre, The Route of Gods, Colonial Treasures,
Mayan World, and Borders (SECTUR, 2002).
This means that, in order to be part of the
“Pueblos Magicos” program, a community
must be located within 200 kilometers or
two-hour distance from these existing routes
or touristic features.

The incorporation and permanence in the
program depends on the level in which su-
stainability is involved in the different ac-
tivities, attributes or venues within the lo-
cation. The marketing approach is oriented
towards a sustainable tourism approach,
encouraging a specific target market to visit
the location; a market that is more conscious
about the natural and built environments,
and is interested in learning from the native
cultures.

In order to be considered a “Pueblo Magi-
co”, a town should demonstrate the direct
and permanent participation of the living

community and the local government. Com-
munity members of a “Pueblo Magico” are
encouraged to participate at induction wor-
kshops for planning and management for
cultural tourism. In these workshops people
is invited to generate traditional economic
activities such as artisanal production; eco-
tourism activities like nature observation, fi-
shing, horse riding; and, cultural tours, whe-
re town’s everyday life can be shown.

A transversal relationship among public
institutions, government, economic actors,
and local society is required in order to pro-
mote successful activities that end in a long
term development practice benefiting social
and economic aspects of the community mi-
tigating poverty and social exclusion (SEC-
TUR, 2014).

In 2017, the “Pueblos Mdgicos” program in-
corporated an addendum granting access to
a credit fund specifically for rural tourism in-
vestment. This credit fund is oriented to help
either entrepreneurs interested on rural tou-
rism, developing activities considered eco-
tourism; or to local food service providers in-
terested in supply hotels and restaurants on
rural towns. The aim of this addendum is to
encourage investment in specific areas, such
as local food production and consumption,
or economic activities related to ecology and
adventure programs, in communities that
have less than 50,000 inhabitants (SECTUR,
2017).

The approach followed by the “Pueblos
Magicos” program has benefited 111 rural
communities to date (DATATUR, 2017) with
economic resources for developing existing
or new infrastructure, urban image, touri-
stic resources and equipment, creation, im-
provement, and rehabilitation of sites with
touristic potential, creation and innovation
of touristic products, and investment on ser-
vice quality. Community members were be-
nefited with courses and workshops on how
to create their own business, supporting the
economy of hospitality further developed in
their town.

Three Case Studies of NBS Touristic
Promotion in Mexico

We selected three case studies that present
successful stories on how the “Pueblos Mdgi-
cos” program has changed their economic
reality by promoting strategies that involve
nature based solutions. Since the wide di-

mension of Mexico, the great cultural dif-
ference in the country and the strong local
identity of the different regions, considering
projects from totally different areas of Mexi-
co has been necessary. The three case studies
are presented as follows.

Community Tours Sian Ka’an, Quintana Roo
Close to the most cosmopolitan and popula-
ted touristic areas on the southeast coast of
Mexico such as Cancun, Islas Mujeres, and
Playa del Carmen, Sian Ka’an is located. De-
clared world heritage by UNESCO in 1987
(UNESCO, 2017) and Pueblo Mdgico in 2015
(DATATUR,2017), Ka’an is a community
which decided to work towards the deve-
lopment of new forms of tourism that will
decrease impacts on the environment as well
as maintaining the local benefits of tourism.
The hazard arises with the lawless volume
of tourism in the closest areas, main reason
why a local Mayan group of entrepreneurs
with a responsible attitude of protection of
resources, determined to create a tourism
company named Community Tours Sian
Ka’an which has become a successful case
of sustainable tourism. The purpose of this
company is to minimize the environmental,
economic, social and cultural cost and ma-
ximize the benefits tourism can bring to the
closest communities. Their growth metho-
dology initiated training a group of people
through a process of guidance from national
and international organisms based on inno-
vation a compromise. This company brings
in around 7,000 tourists to the area, in which
each step of the operation process seeks to
be resilient with the ecosystem by reducing
their carbon footprint and also making up
for CO2 emissions. According to Gilbert et.
al. (1994) this example of sustainable touri-
sm is known as Responsible Tourism, which
is characterized by individual actions which
recognize the need to feel and to be respon-
sible for the development of a touristic area
taking into account the intrinsic values that
are held by those involved.

El Llanito, Dolores Hidalgo, Guanajuato
Dolores Hidalgo is a city in the central Mex-
ico with 50,000 inhabitants, a symbol of
the national identity, as on September 16 of
1810, Father Hidalgo launched the famous
shout that paved the way for the Mexican
independence. Due to this historical im-
portance, it was selected in 2002 as one of
the first Pueblos Mdgicos (DATATUR, 2017).
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However, the contemporary city, the symbol-
ic destination of national tourism, has grown
quite widespread, coming to incorporate vil-
lages that, however, retain their own charac-
ter and identity. These villages, although be-
ing aggregated in the urban area, suffer from
phenomena of abandonment by younger
population groups. One of these villages, the
one of El Llanito, which develops around
one of the churches once occupied by Father
Hidalgo has been the subject of actions for
tourism promotion. In particular, the church
and his adjacent kiosk have been recovered.
In this building that hosts a rural museum,
the inhabitants of the village welcome tour-
ists who arrive to see one of the symbols of
the life of the Father of Homeland, but in
particular to experience the discovering of
the local Otomi traditions in terms of crafts-
manship and cooking, inspired by an ancient
lifestyle, in close relation to nature: from the
production of the first ingredients coming
directly from the surrounding fields, to har-
vesting wild plants, to grinding corn and to
the production and marketing of food. The
recreation of reconnection experiences with
a natural dimension of production and the
search for sustainable promotional forms of
local culture are the basis of a tourist offer
that restarts the life of the village by promot-
ing activities and tourist events. The experi-
ence that is offered to tourists is therefore
based on the total relationship with a zero-
impact lifestyle where you can experience
the artisanal and culinary production (GOB,
2017).

Casas Grandes Chihuahua, Chihuahua

The Casas Grandes Region in Chihuahua is
internationally known for its 13 century
adobe ruins, considered the most impor-
tant archaeological site of Northern Mexico,
being World Heritage since 1998 (UNESCO,
2017). Communities in Casas Grandes since
ancient times had produced pottery, howe-
ver, when Spaniards came to Mexico and
conquered this land, they tried to implement
agriculture to these sites, despite the dry cli-
mate conditions. After the Mexican Revolu-
tion in the beginning of 20" Century, there
were neither natural nor capital resources to
maintain agriculture within this territory,
forcing to younger generations migrate to
the United States, until one member of the
community, Juan Quezada, started creating
pottery from the sand and other mineral ma-
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terials found on the land, as a remembrance
of ancient memories. The community follo-
wed Quezada’s path, so that today this com-
munity has an annual average revenue of 10
million dollars and an international reputa-
tion from their artisans (de Jong, 2011).

The region was appointed as Pueblo Magico
in 2015 due to both the World Heritage Site
and the cultural heritage of the pottery sector.
The economic resources coming from this
designation are allocated to development
projects that encourage sustainable practices
that promote tourism, mainly focused on the
pottery business. The Casas Grandes town,
therefore, has developed hospitality venues
with specific construction characteristics,
using earth as main construction method.
The Museum of Northern Cultures, located
in the Paquimé archaeological site, has also
been developed with sustainable building
strategies resembling ancient buildings once
found in the area.

The experience offered to tourists allows un-
derstanding on how ancient cultures were
respectful with nature but also how nature
was useful to them without harming the en-
vironment.

Conclusion

These cases serve as examples of what we
consider a sustainable approach towards
using Natural Based Solutions. Unlike the
common thought that natural based solu-
tions are mainly the fact of renaturing cities
and using pristine land for recreational and
relaxation purposes, we further believe that
natural based solutions can become a stra-
tegy for development by using natural re-
sources to promote economic development
for rural communities, which mainly are
abandoned due to a lack of opportunities
in their villages. By promoting the intensifi-
cation of activities and the life of suburban
areas, which are in risk of being abandoned
or being agglomerated into urban sprawl,
we can create sustainable opportunities that
will reconnect to the natural dimensions
outside the city. This approach will benefit
not only the villagers themselves but also is
discouraging migration to urban areas, pre-
venting ecosystem degradation provoked by
uncontrolled urbanization and the loss of
natural capital.

These examples are approaching sustaina-
ble tourism by using natural based solu-

tions developing their cultural, social and
environmental resources, while generating
an economic value to their communities,
encouraging territorial resilience towards
climate change.
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Transculturation in
Architecture

Nature Based Solutions of
Contemporay Architectural
Practice in Shanghai

LIU Kan

Introduction

Shanghai, in Chinese literally means “on
the sea”, is Chinas largest city. Ifs modern
times and cultural background symbolize
the transfer between Western and Chinese
civilization. Starting from the treaty of Nan-
kingin 1842, Shanghai as one of the five cites
in China opened to Western trade and resi-
dence. Shanghai is a city of paradoxes, which
combine the Western cultural and the Chi-
nese spirit that witness the dramatic growth
from more than a centurys transformation.
After the Peoples Republic of China (PRC)
was establishes since 1949, Shanghai experi-
enced aradical change. Thanksin parts to the
open policy initiated in 1978, the economic
reform as the prior growth is well conclude
the urban development of Shanghai.

The Transculturation in architecture has
always been a blend of different streams
amalgamating in a given cultural context at
a given period in time. The foreign architec-
tural practice as their interpretation of the
“local” elements, which in turn was adapted
by local architects and further developed as
an “own” architectural identity is seems to
be a general principal of cultural transfer in
architecture. Shanghai architecture reflects
the inherent conflict and complexity of the
cultural integration. The characteristics is
both contradictions and harmony, annoying
and interesting, not only abnormal but im-
personality, not only dynamic but chaotic,
both luxury and budgeting, both obsolete
and innovative. In general, the cross-culture
fusion from Modern Shanghai results to the
multi-cultural integration and create the
unique identity of Shanghai architecture.

Shanghai Architectural Identity

Shanghai’s history of modern architecture is
very concerned the history of architects (Lai,
D.L. 2006). 1843 Shanghai opened as a treaty
port, after 1890 large numbers of Western
architects came to Shanghai (Wu, J. 1997).

The profession of modern Chinese architects
can be said that originate from foreign archi-
tects entering Shanghai (Wang, K. 2015). In
1927, Shanghai Institute of Architects was
established by the oversea educated Chinese
architects Lyu Yanzhi, Fan Wenzhao, Zhuang
Jun, Wu Zhenying, Zhang Guangqi, etc. In
the next year, it renamed Chinese Institute of
Architects. In the year of 1931, there were 39
formal members and 16 associate member.
Of the 39 formal member, 37 of them had
studied abroad, of which 29 returned from
the United States, two from Britain, one from
Japan, two from France, two from Germany,
and one from Belgium (Liu, K. 2011).
According to the statistics of China Archi-
tecture Society of China in 2015, China has
first level registered architects 32542, sec-
ond level registered architects 19171, all of
that is 1/37620 of the national population.
Compared to United States, there are 22360
architects accounting for 1/1429 of the popu-
lation; Spain has 51,000 architects, similar to
the number of Chinese architects, account-
ing for the population of 1/915; Germany has
101600 architects, almost twice as much as
China, accounting for 1/789 of the popula-
tion; Italy has 147,000 architects, account-
ing for 1/4 of the population (Zhou, G. S. and
Zou D. C. 2013). According to the American
Institute of Architects (AIA), 70% of US ar-
chitects have oversea working experience,
30% of all firms of architectural practices are
international architectural firm. In Europe,
the Horizon 2020 has conducted researches
on the design practice of European architects
abroad. The project has cooperated by archi-
tectural historians from nearly 20 universi-
ties in 14 countries. Research products such
as publication Architecture beyond Europe
(ABE Journal) is very much important to un-
derstand the European architects out of Eu-
rope practice.

Shanghai foreign architects participate, the
phenomena in the breadth and depth can
nothing be compared in the world today.
Shanghai Pudong Lu Jiazui Development
Company from 1990 to 2015 project devel-
opment statistics show that in Pudong Lu
Jiazui area built 200 architectural projects, of
which 98 by foreign architects design. Com-
pare with the project square meters scale,
foreign architects complete more than twice
the size of the local Chinese architects do
during the same period of time.
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Figure 1— Clustering Pedigree Map of foreign and local
architectural practice in Lu Jiazui CBD area of Shanghai.

Contemporary Architectural Practice in
Shanghai

Transculturation in architecture can effec-
tively intervene in Shanghai architectural
and cultural events. The study from time,
event and context, could be more in-depth to
understand the Shanghai architectural cul-
ture. As a narration, the foreign architectural
practice in Shanghai after 1949, as an impor-
tant argument on Shanghai architectural
identity, depicts unique characteristic on
transculturation in Shanghai architecture.
In the first 30 years of China found after 1949,
the development follows the domestic ups
and downs of the planned economic system,
which is basically isolated from the interna-
tional environment of architecture (Zou, D.
N, 2009). Since the 198os, foreign architects
have gradually participated in the large-scale
urban construction in Shanghai, bringing
new architectural ideas, design ideas and
working methods, played a positive role.
Projects from early periods single building to
the city planning, regional planning, urban
design, landscape design, interior design,
etc,; types from the hotel, extended to pub-
lic buildings, residential buildings, building
heritage and heritage areas.

In 1989, municipal government of Shanghai
organized the “Top 10 Architectures, Shang-
hai”. Three projects: the Shanghai Exhibi-
tion Center (1955) designed by Soviet Union
architect Sergei Andreyev, Hua Ting Hotel
(1986) designed by Hong Kong architects
Wang & Tung International, Ltd., and Shang-
hai Jingan Hilton Hotel (1989) designed by
Hong Kong AP Architects Ltd. In 1992, the
Pudong Lujiazui Central District Interna-
tional Competition of Urban Design, invited
architects from Italy, Britain, Japan, France
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to participate into the competition. In 1999,
Shanghai organized a public voting for ex-
cellent buildings in Shanghai after 1949.
Except one project was constructed in 1950s,
all the rest were coming from 1990s. Amount
the top 10 projects, 5 were done by foreign
architecture practices.

The urban development of Shanghai can
be divided into four eras: the period of in-
dustrialization
(1949-1978), the period of centralization
(1978-1990), the opening and development
of Pudong District (1990-2010), and the glo-
balization on contemporary architectural
practice after 2010 Shanghai world EXPO. Re-
garding to the foreign architecture practice
in Shanghai, the staging can be subdivided
into Shanghai citys recovery (1949- 1956),
the urban development of Shanghai under
the aim of industrialization (1956-1966),
stagnation and development of Shanghai
(1966-1978), the “Reform and Opening” and
the high-rise buildings in Shanghai 1980s
(1978-1990), the first decade of the Pudong
development (1990-2000), the first decade of
Shanghai from 21 century (2000-2010), 2010
Shanghai World EXPO, and the new agenda
of Shanghai in architecture after 2010.

In this study, totally researched on 184
projects completed by foreign architects
in Shanghai after 1949. Besides one project
from 1950s, there are 6 projects by foreign
architects completed in 1980s; from 1990
the opening and development of Pudong
District to the year 2000, the complete proj-
ects reached to 47, accounting for 25.5%;
after 2000 to 2010, the foreign architectural
practice in Shanghai has 117 complete proj-
ects, accounting for 63.6%. From the devel-
opment trend could be seen, since 2000, the
first ten years of Shanghai complete foreign
architecture projects more than the total
quantity from 1949 to 1999, 50 years the for-

and commercialization

eign architectural projects in Shanghai.
Architects in Shanghai have diverse cul-
tural backgrounds, foreign architects and
international architecture firms, mainly
from the United States, Hong Kong, Cana-
da, Japan, Germany, Singapore, France, the
United Kingdom, Taiwan, Italy, Australia,
Switzerland, Spain and other countries and
area. Based on survey statistics since 1949,
Shanghai’s foreign architects built 184 proj-
ects, including US architects accounted for
34%; European architects increasing rapidly
after 2000; Hong Kong, Taiwan, Singapore
and Japan, for the convenience of language
or distance reasons total projects accounted
for 30%.

Conclusion

Shanghai architecture reflects the inherent
conflict and complexity of the cultural in-
tegration. The characteristics is both contra-
dictions and harmony, annoying and intere-
sting, not only abnormal but impersonality,
not only dynamic but chaotic, both luxury
and budgeting, both obsolete and innovati-
ve. In general, the cross-culture fusion from
Modern Shanghai results to the multi-cultu-
ralintegration and create the unique identity
of Shanghai architecture. This study focuses
on the phenomenon by foreign architectural
practice in Shanghai after 1949, which used
to be considered as the external manifesta-
tions on cultural transfer and architecture,
and promoted the transforming of Modern
Shanghai. As one of the result in architec-
ture from the global impact, the importing
of foreign architecture practice in Shanghai
not just push forward the social and techni-
cal changes, which represented by foreign
architects and their works, but also the role
and impact in cultural transfer change the
identity of Shanghai architecture. The global
impact by foreign architectural practice does
not simplify the culture of city by losing
sense of characteristic. On the contrary, the
trend of transculturation motived different
culture relation come into Shanghai to beco-
me more pluralistic and pragmatic in archi-
tectural practice, which turn into the archi-
tectural identity of Shanghai to transform
the city, which become kind of unique that
blowing the rest out of water.
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Chinese Vs. European
strategies for eco-
development of
territories: differences
and suggestions

Cecilia Morelli di Popolo

Introduction

UN habitat evaluate that in 2030 one citizen
on three will live in a city with at least half
billion of citizen. The ever-increasing urban
population, and therefore the size of cites
and satellite centers, requires more ground,
more energy, and generate more pollution
and pressure on the environment and on pe-
ople’s health.

The natural environment will be under
strong pressure: the most critical aspect is
to find an equilibrium between economic/
urban growth and environmental protection
(connected with healthy and quality life).
Following the WUP, “Cities are where the
pressures of migration, globalization, eco-
nomic development, social inequality, envi-
ronmental pollution and climate change are
most directly felt. Yet at the same time they
are the engines of the world economy and
centers of innovation where many solutions
to global problems are being piloted” (World
Urbanization Prospects, the 2011 Revision:
Press Release. New York, 2012, Released: 5
April 2012).

What are the consequence for the deve-
lopment and government of territories?

Urban development context

According with the World Urbanization Pro-
spects made by United Nations, the world’s
cities are growing in size and number: in
2016, there were 512 cities with at least 1 mil-
lion citizens. In Asia and Africa it is possible
to find the world’s fastest growing cities: 6 in
Africa and 401in Asia (20in China alone). The
consequence is that most cities are vulnera-
ble to, at least, one type of natural disaster:
with the increasing of the population, the
high risk of exposure to a natural disaster in-
crease a lot. Around 15% of cities (including
also megacities like Tokyo and Manila) can
be under two or more types of natural disa-
ster, in particular along the coast.

The paper wants to focus on the strategies
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regarding the development of the territory
in China, and the differences and similarities
with European development strategies. In-
deed, in Europe 70% of population live in ci-
ties and this percentage will increase to 80%
by the middle of the century (this percentage
means 36 million of new citizens by 2050).
In Chinese country, with the development
of Mega-city and Super-city, the situation is
even more particular and interesting.

The relation between this two areas in the
field of eco-urban development, become
more tangible from 2012, when the Euro-
pean Commission and the Government of
People’s Republic of China signed a Joint
Declaration, in order to create a partnership
with the main aim of urban sustainable de-
velopment strategy.

In particular, the partnership will highlight
the following subjects:

1) Strategies and polices relevant to the deve-
lopment of urbanization;

2) Spatial distribution of urbanization;

3) Sustainable development of urban indu-
strial economy;

4) Urban public services system;

5) Urban infrastructure investment and fi-
nancing mechanisms;

6) Urban housing supply system and pat-
terns;

7) Urban energy supply and demand mana-
gement;

8) Urban mobility, public transport and
smart transport;

9) Urban green building;

10) Urban ecological protection, envi-
ronmental protection and treatment;

11) Protection of urban historical and cultu-
ral features and formation of urban landsca-
pg

12) Urban governance;

13) urban-rural integrated development;

14) Exchanges and discussions as well as
personnel training on urbanization deve-
lopment

(Joint Declaration on the EU-China Partner-
ship on Urbanisation, Brussels, 3 May 2012).
The subjects inside the Joint Declaration
follows different thematic included in de-
velopment programme of each country: 7™
Framework programme of EU research foun-
ding (FP7), 2007-2013, and the 12" Five-Year
Plans for economic and social development
of the People’s Republic of China (2011-
2015).
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Starting from this agreement, different Euro-
pean and Chinese cities put their names to
cooperation agreements. This cooperation
is a sort of platform in which the two go-
vernment can share, promote and support
different ideas and programs for the sustai-
nable urban development, between the busi-
ness, academic and governative system.

It is obvious that one of the most impor-
tant reason of this agreement is economic:
the economic role of China is relevant for
each EU countries; from the other side, the
culture, the history, the development of su-
stainable EU programs are important and
significant inside academic and governative
systems.

The connection and equilibrium between
sustainable development and economy, in
these two countries, followed different stra-
tegies, with the same objectives: the protec-
tion of the territory and the economic deve-
lopment of the areas.

EU Context

Starting from Istanbul (with a population
of more than 14 million of inhabitants), the
cities of London, Berlin, San Petersburg, Ma-
drid, Paris, Rome, Kiev and others, overtake 1
million of citizens. In 2030 the prevision of
the population distribution will be 3 cities
with 1o million of citizens or more (equal
to 2016), 2 cities with 5 to 1o million of ci-
tizens (decreasing from 2016 with 3 cities),
55 cities with 1 to 5 million (increasing from
2016 with 48 cities) 92 cities with 500.000
to 1 million (increasing from 2016 with 87
cities). Differently to the other areas in the
world, EU city development will be equal
and in some case decrease the number of in-
habitants.

Starting from the research thematic that co-
mes from the FP7 programme, EU commis-
sion develop a new framework programme
forresearch and innovation, Horizon 2020.In
the field of urban sustainable development,
to get a more complex, competitive and
complete strategy policy, the European Com-
mission focus on “Nature-Based Solution”,
to obtain a more sustainable and resilient
societies. The Nature-Based Solution (NBS)
“provide sustainable, cost-effective, multi-
purpose and flexible alternatives for various
objectives. Working with nature, rather than
against it, can further pave the way towards a
more resource efficient, competitive and gre-

ener economy. It can also help to create new
jobs and economic growth, through the ma-
nufacture and delivery of new products and
services, which enhance the natural capital
rather than deplete it” (NBS website).
Re-naturing cities and territorial resilence
are the main pillars inside this policy, which
are strictly connected with the actual situa-
tion of the development of the cities and in-
creasing of the number of citizens.

Inside NBS strategies, it is possible to identify
some specific subjects of the Joint Declara-
tion on the EU-China Partnership on Urba-
nisation, that are connected with NBS like
Urban energy supply and demand manage-
ment; Urban mobility, public transport and
smart transport; Urban green building.
Different EU cities, like Paris, Madrid, Berlin,
Stockholm, Milan, London (before Brexit)
decide to invest in the thematic connected
with the NBS, trying to improve the actual
situation: air quality, urban mobility, climate
adaptation, resource efficiency, biodiversity,
afforestation of rural areas.

The slowest development of European ci-
ties (due to a lower number of citizens, but
also to the crisis) can help the different go-
vernment to invest in NBS solutions, and to
regulate the different kind of strategies and
challenges of different investment: in this
ways it is possible to find the most efficient
and sustainable solution for the city.

Chinese context

With the third Plenum of the Eleventh Com-
munist Party Central Committee, held in De-
cember 1978, Deng Xiaopiing changed the
economic policy of the Government from
“close” to “open economy”. The “Reform and
Opening Up”slogan by Deng, regarded a new
way to expand the Chinese power to foreign
country. The main aim was to focus on the
strong development of industry (in particu-
lar manufacturing), agriculture, national de-
fense and science-technology, considered as
development key for the future.

The consequence of this policy and of the in-
creasing of the economic power, developed
in a strong migration from rural area to ur-
ban area, in order to find an improvement of
economical and life quality.

“Statistically, in 1979 the proportion of the
nation’s population in urban settlements, ei-
therin the form of cities or designated towns,
was 17.9 percent. This rose to 40.5 percent in



2003 and at an accelerated rate from the late
1990s onwards. Over this period some 350
million additional people found themselves
in urban areas.[...] The magnitude of urbani-
zation between 1978 and the present is lar-
gely unprecedented, with the emergence of
something like 468 new cities, 18.000 new
designated towns and the accommodation of
over half a billion people” (Rowe, 2008, p.76).
If in 1950 the percentage of population in
Urban Areas in China was 11,8 with a slow
increasing till 1978, from this year the per-
centage increase a lot: 17,9 (1978), 27,3
(1991), 33,9 (1998), 46,5 (2008), 57,9 (2017),
till 75,8 as a prevision for 2050. In 2008 the
annual urban population were composed
by 624.891 thousands of population. In 2017
are 819.767, and the future prevision will be
1.049.948 in 2050 (UN data, F19 Annual Ur-
ban Population at Mid-Year by Major Area,
Region and Country, 1950 — 2050).

The 13" Five Year Plan (2016-2020) that starts
from the main point of the 12™ Five Year
Plan include a great section about the urban
strategy for the development of whole Chi-
nese territory: New Urbanization (Part VIII),
Development coordinated between regions
(Part IX), Ecosystems and the environment
(Part X).

In this Plan, it is possible to see a changing
from the past: the urbanization model, used
in the last 30 years in China, from the envi-
ronmental point of view is dangerous, due
to the enormous use of land resources for
city expansion. In addition, the important
element that characterized the urban sy-
stem (public services, quality of urban life,
efficiency) does not work in a right way: the
pollution overtake all the limits, there is low
quality of life, and low quality of services and
so on. The government decided to revise the
urban planning strategy, in order to adjust
the inefficiency at medium and small sca-
le, and to reduce the scattering of resources
(Sha et al,, 2014). The strategies are two: one
regards a medium and small scale, with in-
tervention at neighborhood scale inside the
city, the other regards bigger scale. From this
rapid development, the government decide
to create the “super-city”. This structure is
realized with the idea to manage in a better
way a huge number of people, built area,
industrial area, and, more than others, the
economic profit. This urban agglomeration
is composed by (usually) three large cities,

with a specific geographic area, that develop
in particular through the implementation of
infrastructure network. The Chinese super-
city (called also world-class city clusters)
are: Jing-Jin-Ji (Beijing-Tianjin-Hebei region);
Yangtze River Delta (Shanghai, Jiangsu,
Zhejiang, Anhui region); Pear]l River Delta
(Guangdong, Hong Kong, Macau region, and
include the megacities like Guangzhou and
Shenzhen).

As indicate in the Plan, the most important
aspect in Jing-Jin-Ji are related to the figh-
ting against pollution, and the implementa-
tion of environmental strategies in the area:
“We will establish a regional monitoring
network, early-warning system, and coordi-
nated response mechanisms for ecosystems
and the environment, and reduce total pol-
lutant emissions in the Beijing-Tianjin- He-
bei region. We will better coordinate efforts
to prevent and control air pollution, im-
plement gasification projects in key areas
of heavy air pollution, and ensure that the
concentration of fine particulate matter is
reduced by at least 25%. We will strengthen
the protection of drinking water sources and
joint pollution control efforts around rivers,
lakes, and coastlines. We will set a red line
for the protection of ecosystems, implement
management by region, and establish ecolo-
gical corridors around the Yongding River
and elsewhere. We will redouble afforestry
efforts in the Beijing-Tianjin-Baoding region
and wetlands restoration efforts around la-
kes such as Baiyangdian and Hengshui, and
ensure joint efforts are made to develop the
Bashang Plateau Ecological Protection Zone
and the Yanshan-Taihangshan Ecological
Conservation Zone” (13" Five Years Plan,
p-109).

It is obvious to understand the two conflic-
ting aspects of the strategy: from one point
of view the implementation of urban area,
with the focus on efficiency and infrastruc-
ture, from the others the importance to the
environment, that can be strongly contami-
nate by pollution related to the mega Chine-
se cities.

Starting from the interest of people, two of
the Major Objective of the Plan are to im-
prove the standards of living and quality
life, and of environment and ecosystem. “Ag-
gregate energy and water consumption, the
total amount of land used for construction,
and aggregate carbon emissions will be effec-

tively controlled, and aggregate emissions of
major pollutants will be significantly redu-
ced. We will basically complete functional
zoning and the building of protective bar-
riers for eco-security” (13 Five Years Plan,
p-I17).

In this Plan, the new focus is to diminish
the use of land for construction, to reduce
the use of water, to reduce the energy con-
sumption and to increase the non-fossil ener-
gy from 12% to 15% of primary energy con-
sumption. Other important investment are
related with the air quality (strictly connect
to the infrastructure system) passing from
76,7% of the year/days of good air to more
than 80, and a reduction in PM 2.5 intensity
in cities.

Chen Jining, Minister of Environment Pro-
tection, recently said that the last data repor-
ted ‘good air’ days in 2016. In particular, 338
cities monitored reach 78,8% days of good
air (more 2,1% from 2015). The policy of Chi-
nese Minister is to implement action to fight
the pollution and to fine environmental vio-
lations (value: 440 million yuan, equal to 64
million U.S. dollars). In parallel, Chinese go-
vernment approved the establishment of 18
national nature reserves last years.

The instrument used by the Chinese go-
vernment to ensure the Environmental pro-
tection is the Functional Zoning. China is
divided in different zones: strategic urbani-
zation based on the two east-west and three
north-south economic belts (related with su-
per-city); strategic agricultural development
based on the 23 agricultural production belts
within the seven agricultural production zo-
nes; strategic ecological security based on
the two ecological shields and three ecologi-
cal belts; sustainable development of mariti-
me space (13rd Five Years Plan, p.102). These
different zones will be analyze with different
indicator that underline problems, ecosy-
stem situation, other characteristics, in order
to define the better way to develop strategies
to protect the environment.

Policy and research strategy

Regarding the specific policy, it is possible to
focus on particular key points, underlying
the differences (and analogy) between the
two actual development strategies (NBS and
13'" Five Year Plans). These key points comes
from the 7% Framework programme (FP7).
From these key points, EU committee lay the
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foundations for the Nature-Based Solutions
strategy.

Biodiversity and Ecosystems

EU: the main point is to understand the
changes and dynamics of ecosystems, to
understand and develop similar strategy to
human activity and to social and economic
development. In NBS strategy, the research
can focus in particular on the relationship
between human activity and environment,
society and economy in order to better ma-
nage the protection of ecosystem, and to
obtain a social and economic benefit from
the environment.

CHINA: improving the protection on exi-
stent forest (in particular stopping logging
in all virgin forests). Invest on forestry
farms. Protect grassland (control the tran-
sformation, desertification and salinization
of grassland area). Reduce the expansion of
desertification, and control the levels of ma-
jor rivers, lakes, wetlands and all the water
eco-system. Specific policy of ecological re-
storation are underline for the Key Regions
(Super-city areas). Specifically the key point
are: protection and restoration of national
ecological security barriers; afforestation ef-
forts; comprehensive land consolidation; vir-
gin forest protection; prevention and control
of sandstorms and integrated management
of soil erosion; protection and restoration
of wetlands; rescue of endangered wild spe-
cies of fauna and flora (3™ Five Years Plan,
Pp.135-136).

Natural resources management

EU: the main aimis to improve “the knowled-
ge base and develop advanced models and to-
ols that can help to mitigate resource degra-
dation” (NBS website). This key point is focus
in particular on the sustainable management
of resources, and on the sharing of best prac-
tices. Integrated water management is one of
the thematic that NBS wants to analyze.
CHINA: the development in key regions
(Super-city) is strictly connect with the im-
portance of the support capacity of natural
resources. “We will research the establi-
shment of an ecological value evaluation sy-
stem, explore the creation of balance sheets
for natural resources, and establish accounts
for natural resource accounting in physical
terms” (13" Five Years Plan, p.138)
Sustainable urban development

EU: the strategy in EU is focused in particu-
laron energy, transport, environment, waste,
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water, ICT, land use, citizen engagement, so-
cial cohesion, human health, air, water and
soil pollution, etc. All these thematic are
analyzed in order to become more efficient
and more sustainable under environmental
and economical aspect. Inspiring by nature,
it is possible to find an equilibrium between
necessity of urban development and sustai-
nable development.

CHINA: the creation of Functional Zoning
can help to reach this goal: “To use nature in
a restrained and orderly way, we will adjust
and improve the spatial structure, working
toward: strategic urbanization based on the
two east-west and three north-south econo-
mic belts; strategic agricultural development
based on the 23 agricultural production belts
within the seven agricultural production zo-
nes; strategic ecological security based on the
two ecological shields and three ecological
belts; sustainable development of maritime
space” (13" Five Years Plan, p.120). The main
ideaistoincrease the ecological space, and to
increase the density in urban areas, in order
to decreasing the use of new soil.

Climate change adaptation and mitigation

EU: the importance of the climate change
and global carbon cycle was one of the main
point of FP7 research topic. The social and
economic implication of the climate chan-
ge and the importance of mitigation is now
strictly connect with the NBS policy, because
of the resilience aspect of city development.

CHINA: conscious that China is one of the
most polluters, the government starts to de-
velop strategies inside the Plan connected
with the 2030 agenda for Sustainable Deve-
lopment, made by United Nations. In parti-
cular, the adaptation to climate change is re-
lated to rural-urban development planning,
infrastructure development, and productive
force distribution.

Disaster risk reduction

EU: connected with the increasing of the
number of citizens in specific areas and with
the climate change, the exposure of the cities
(and citizens) to natural disaster increase a
lotinlast decades. The research in the last EU
programme focus on this aspect, underlying
the differences between the different hazard,
and the possible consequence on the cities.
The use of NBS solutions can be a strategy to
reduce the disaster risk for the environment
and for the cities.

CHINA: The government establish systems

for ecological risk prevention and control, in
order to better respond to ecological and en-
vironmental emergencies. Other important
risk is related with pollution: the Chinese
government starts to control in a better way
the emission of CO2 and other elements, to
prevent and control the emission.

Conclusion

As for Europe, for the developing of the fu-
ture China, the main goal is to find an equi-
librium between protection of environment
and the economic (and urban) growth.
Differently, the speed of the growing of the
city needs different strategy in the Chinese
country then in European countries.

The two policies are general and not specific,
and sometimes specific planning strategy on
territory are not described. The main diffe-
rences is that for EU the NBS strategy is ge-
neral and able to adapt to specific territory
(i.e. a specific city). For China, the strategy
is related to a huge scale and bigger territory
than NBS.

Moreover, in China the main documents re-
garding the development strategy (the 13™
Five Years Plan) is strictly connected with
politics aspect, and consequently a lot of key
point are related to People’s Republic of Chi-
na party policy.

Chinese government try to enforce the en-
vironmental policy in the last decade. The
challenge can be taken if the future Chinese
research focus more on some form of alterna-
tive energy and relative technologies.
“China is currently experiencing increased
pressure for an environmental policy agen-
da that improves conditions locally, while
having a global impact. Within 20-30 years
there will be a more robust and environmen-
tal policy that is more stringent. The count-
ry would still need to deal with an overall
degradation of the environment through
a scarcity of drinkable water, developable
land, and clean air” (Tunney Lee, 2016, p.30).
If we think that in 2030 60% of global po-
pulation will live in a city, in particular due
to Chinese mega-cities development, it is
obvious to understand in what way the Chi-
nese environment will be under pressure
with people that move around (Un Habitat;
Tunney Lee; 12nd Five plan).
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Definition and objectives
of Nature Based Solutions
Susanna Sturla

Introduction

The first factors that cause the decline of the
quality of life in European cities and in most
of the world are the rising levels of pollution,
the increasing of heat islands, the loss of bio-
diversity and extreme events related to cli-
mate change. These events have detrimental
effects for human health and well-being. Ci-
ties are the largest carbon producers; mitiga-
tion and compensation recently introduced
by strategic environmental assessment are
not in any case sufficient to improve envi-
ronmental quality at local level.

Urban growth is happening in contradicto-
ry ways to the concept of sustainable deve-
lopment, perhaps economic development
and social development are priority respect
to environmental protection and it create
pressures that affect human health.

The concept of classical development, linked
exclusively to economic growth, was bypas-
sed in the 1970s by a new model of deve-
lopment able to reconcile economic growth
and equitable distribution of resources but
this new vision that included not only eco-
nomic but also environmental and social
aspects is not giving the expected results.
The increasingly apparent effects of global
warming caused by the over-consumption
of non-renewable and highly polluting re-
sources have created the need to respond in
a tangible and unified way and to find a com-
mon way to buffer the damage caused.

The city, seen as a component of the ecosy-
stem by which it exchanges and generates re-
lationships, has a much higher consumption
of resources to the natural capability of self-
renewal.

In this particular and delicate context, ci-
ties play an important role as, through the
implementation of new integrated urban
planning that include social, economic and
environmental considerations, can stimula-
te urban development and resilience.
European Commission on Research and In-
novation in its Horizon 2020 programme
promotes Nature-Based Solutions (NBS) as
new way to improve sustainability and resi-
lience in cities.

special issue - URBANISTICA INFORMAZIONI | 821


https://ec.europa.eu/energy/sites/ener/files/documents/20120503_eu_china_joint_declaration_urbanisation_en.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/20120503_eu_china_joint_declaration_urbanisation_en.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/20120503_eu_china_joint_declaration_urbanisation_en.pdf
https://ec.europa.eu/research/environment/index.cfm?pg=nbs
https://ec.europa.eu/research/environment/index.cfm?pg=nbs

Fig. 1 - Timeline of the development of the NbS concept.

Source: Nature-based Solutions to address global societal challenges.

The EU, in this sense, has invested in so-
called Nature-Based Solutions with the aim
to offer a transition path with realistic, in-
cremental steps toward a sustainable envi-
ronment and economy. The EU focus is to
build new knowledge through the strength
of community networks considering the
innovation and the implementation of Na-
ture-based Solutions (NBS) to get healthier,
culturally diverse and greener regenerated
(including deprived districts and neglected
or abandoned areas) European cities, with
better living conditions for all.

This is a new term in city planning and de-
sign that identifies a wide range of envi-
ronmental interventions related to protect,
sustainably manage, and restore natural
or modified ecosystems; now this concept
needs to be studied in depth because NBS
have clear overlapping with all the well-
structured system of green infrastructure
that since a decade have been well defined in
urban planning discipline.

NBS background

The term NBS is not new, at first it entered in
the scientific literature in the early 2000s, in
the context linked to solutions of agricultu-
ral problems. At the same time NBS has been
appear on land-use management and plan-
ning and water resource management.

From the mid-2000s, the concept has been
appeared in literature on industrial design
and biomimicry. The term biomimicry refers
to sustainable solutions to human challen-
ges by emulating nature’s time-tested pat-
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terns and strategies. Biomimicry has also
been used for green infrastructure and other
soft engineering approaches that it has been
used as nature-based solutions to urban wa-
ter management problems.

From 2009 NBS is used in literature rela-
ting to methods for increasing resilience to
the impacts of climate change — often syno-
nymous with ‘ecosystem-based adaptation’.
The role of NBS has been actively promoted
by the Nature Conservancy in the US and
the ITUCN (IUCN, 2012), and has also been a
focus of World Bank investment in climate
mitigation and adaptation projects (Word
Bank, 2008). NBS is also used in the context
of urban planning to increasing urban qua-
lity of life.

NBS concept and definitions

In literature there are many different defini-

tions of Nature based solutions:

1. NBS are any transition to a use of ecosy-
stem services with decreased input of
non-renewable natural capital and in-
creased investment in renewable natu-
ral processes.*

2. NBS are defined as living solutions in-
spired by, continuously supported by
and using nature, which are designed
to address various societal challenges
in a resource-efficient and adaptable
manner and to provide simultaneously
economic, social, and environmental be-
nefits.?

3. NBSare defined as actions to protect, su-
stainably manage and restore natural or

modified ecosystems that address socie-
tal challenges effectively and adaptively,
simultaneously providing human well-
being and biodiversity benefits.?

4. NBS is a way of applying the strength,
resources, and abundance of nature to
global environmental and social chal-
lenges.*

It is important to underline that EU is buil-

ding this concept on two premises:

1. some societal challenges stem from hu-
man activities that have failed to reco-
gnize ecological limitations;

2. sustainable alternatives to those activi-
ties can be found by looking to nature
for design and process knowledge.

NBS refers to the use of nature in tackling
challenges encompassing a wider definition
of how to conserve and use biodiversity in
a sustainable manner. By going beyond the
threshold of traditional biodiversity conser-
vation principles, this concept intends to
additionally integrate societal factors, socio-
economic development and efficient gover-
nance principles.

NBS interventions can be synthetize in (i)

complementing other natural or artificial

measures; and (ii) involving the use of
conservation measures and resilience.

As many scholars’ state, the scope of ‘Natu-

re-Based Solution can be explored’ by unpa-

cking its different elements, where:

- the term Nature refers to better use exi-
sting ecosystems by minimizing the in-
tervention on the systems themselves.

- the term Nature based refers to modify
existing ecosystems to better deliver se-
lected ecosystem services.

- The term Solutions refers to create new
ecosystems (e.g. through ecological en-
gineering, green roofs, etc.)

According to Eggermont, H., etal (2015) Type
1 consists of no or minimal intervention in
ecosystems, with the objectives of maintai-
ning or improving the delivery of a range of
Ecosystem Services both inside and outside
of these preserved ecosystems. Examples
include the protection of mangroves in coa-
stal areas to limit risks associated to extreme
weather conditions and to provide benefits
and opportunities to local populations; and
the establishment of marine protected areas
to conserve biodiversity within these areas
while exporting biomass into fishing groun-
ds.



Figure 2 Schematic representation of the range of nature-based solution approaches.
Source: Nature-based Solutions: New Influence for Environmental Management and Research in Europe

Type 2 corresponds to the definition and im-
plementation of management approaches
that develop sustainable and multifunctio-
nal ecosystems and landscapes (extensively
or intensively managed), which improves
the delivery of selected Ecosystem Services
compared to what would be obtained with a
more conventional intervention. Examples
include innovative planning of agricultural
landscapes to increase their multifunctiona-
lity; and approaches for enhancing tree spe-
cies and genetic diversity to increase forest
resilience to extreme events.

Type 3 consists of managing ecosystems in
very intrusive ways or even creating new
ecosystems (e.g., artificial ecosystems with
new assemblages of organisms for green ro-
ofs and walls to mitigate city warming and
clean polluted air). Type 3 is linked to con-
cepts like green and blue infrastructure (GI)
and objectives like restoration of heavily de-
graded or polluted areas. Within this type,
novel approaches such as animal-aided are
currently being explored to bridge the gap
between biodiversity conservation and lan-
dscape architecture.

The gradient in ecosystem service use from
nature-based to more technical forms is de-
termined by the ratio of renewable capital
versus non-renewable natural capital inve-
sted to generate benefits.

Such NBS bring more, and more diverse, na-
ture and natural features and processes into
cities, landscapes and seascapes, through

locally adapted, resource-efficient and syste-
mic interventions. Another important con-
cept to underline stated by IUCN is that NBS
are determined by site-specific natural and
cultural contexts that include traditional,
local and scientific knowledge, so the three
type of NBS relate, adapt and interact to local
context and environment.

NBS in urban areas

Urban planning in the city is the means by

develop actions linked to NBS in order to de-

velop and built resilience.

In particular Urban Planning:

- Is integrated encompassing social, eco-
nomic, and environmental considera-
tions;

- Provides a process and tools for main-
streaming climate change into town de-
velopment;

. Operates at both a town-wide scale as
well as a site-specific level;

- Has potential to incorporate legal and
economic incentives for green deve-
lopment;

- Can be a vehicle for inclusive and parti-
cipatory planning and management of
urban development.

Is very important to underline that many

aspects links to NBS are interconnected to

urban planning challenges in particular

the economic development in urban areas is

highly dependent on the wealth and quality

of natural resources; the environmental di-

mension in urban planning is most often lin-
ked to regeneration of derelict areas, to the
improvement of recreation facilities and to
the general well-being of citizens, and the so-
cial dimension in sustainable urbanization
focuses on people’s well-being and is linked
to a city’s livability.

Relation among NBS and other closely
related concepts

The idea of ‘nature-based solutions’, as al-
ready seen, is being used to reframe policy
debates on biodiversity conservation, cli-
mate change adaptation and mitigation
strategies, and the sustainable use of natural
resources, but it is not clear how NBS might
be distinguished from the other concepts
associated with the opportunities for im-
proving human well-being by managing
ecosystem services and natural capital in ap-
propriate ways.

The NBS framework is built on and sup-
ports several other closely related concepts,
including the ecosystem approach, ecosys-
tem-based adaptation and mitigation, green
infrastructure (GI) and ecosystem services
(European Commission, 2015).

In particular, EU commission in its report
stated that green and blue infrastructure can
be part of NBS or NBS can be used to build
adequate green infrastructure (GI).

Another concept very close to NBS is eco-
logical engineering, in particular, Barot et
al.(2012), indicate that the goal of ecological
engineering is to develop more sustainable
practices informed by ecological knowledge
with the aim of protecting and (2) restoring
ecological systems, (3) modifying ecological
systems to increase the quantity, quality and
sustainability of the services they provide,
or (4) building new ecological systems that
provide services that would otherwise be
provided through more conventional engi-
neering based on non-renewable resources.
These are the same concept that are applied
on NBS.

So, it is possible to consider NBS as an um-
brella concept that covers a range of differ-
ent approaches that emerge from a variety
of spheres with a common focus on environ-
ment and on societal challenges.

These NBS approaches can be classified into:
(i) ecosystem restoration approaches (e.g.
ecological restoration, ecological engineer-
ing and forest landscape restoration); (ii) is-
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sue specific ecosystem-related approaches
(e.g. ecosystem-based adaptation, ecosystem-
based mitigation, and ecosystem-based disas-
ter risk reduction); (iii) infrastructure-related
approaches (e.g. natural infrastructure and
green infrastructure approaches); (iv) eco-
system based management approaches (e.g.
integrated coastal zone management and in-
tegrated water resources management); and
(v) ecosystem protection approaches (e.g.
area-based conservation approaches includ-
ing protected area management).

Analogy and difference with other
environmental solutions already
applied

NBS still remains a general metaphor wi-
thout sufficiently clear guidelines to enable
effective and concrete application.

In this section it is analyze and sinthetyze
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general EU objective for sustainability de-

velopment in respect to the environmental

solutions already studied and applied, that

is green infrastructure, ecosystem approach,

ecosystem-based adaptation and mitigation

and ecological engineering.

The principal four goals of EU pursued in the

last 10 years are:

- enhancing sustainable urbanisation,

- restoring degraded ecosystems,

- developing climate change adaptation
and mitigation and

- improving risk management and resi-
lience.

These goals are well specified and defined in:

- Biodiversity and ecosystems:

Include the relationships between the envi-

ronment, the society and the economy were

analyzed in order to identify — and mitigate

— potentially harmful effects on the envi-

ronment and on human health and society.

- Natural resources management:
Include resource management, water, soil,
forests and desertification was aimed at
strengthening collaboration among resear-
chers, academics and the industry to find the
most cost-effective management measures
for sustainable resources management. The
overall aim was to improve the knowledge
base and develop advanced models and tools
that can help to mitigate resource degrada-
tion.
- Sustainable urban development:
include energy, transport, environment, wa-
ste, water, ICT, land use, citizen engagement,
social cohesion, human health, air, water
and soil pollution, climate change impacts
and adaptation, etc.
- Climate change adaptation and mitiga-
tion:
Include the assessments on the role of bio-
diversity and ecosystems in the global car-
bon cycle, on future climate projections, on
the natural, social and economic impacts of
climate change and on relevant mitigation
and adaptation strategies, including novel
responses to climate change.
- Disaster risk reduction:
include research on individual hazards, on
exposure and vulnerability assessment and
on risk-analysis.
Every concept closer to NBS pursued specific
or plural goals.
In the table below, it is synthetized EU objec-
tives in relation to other concepts associated
to NBS.

Conclusion and next step

Aspossible to see, EU objectives have already
been pursued from the other concepts asso-
ciated to NBS. Only socioeconomic benefit
is not pursued by ecosystem adaptation and
mitigation, ecological engineering and eco-
system approach, at least not specifically.

So, at first approach it seems that NBS in re-
spect to the other concepts would to be the
global way that embrace not only environ-
mental aspect based on natural or artificial
elements, but it considers the whole system
of sustainability.

In respect to green infrastructure NBS is only
not consider natural or artificial green ele-
ment but it uses or copy characteristics and
peculiarities that it could be find in nature
adapting in local and specific context.

The next step is to verify how and how much
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Nature-Based Solution to
improve urban flexibility
and resilience
Elisabetta M. Venco

Introduction

Nowadays more than half of the world’s pop-
ulation livesin urban areas and it is expected
to increase by more than two thirds by 2050
(UN, 2015). The speed of urban growth, the
continuously changing of citizens’ needs
and the modifications of external and inter-
nal conditions create heavy pressures on eco-
logical environment, urban environment,
urban structure, social system and human
health.

Important part of the macro-microclimate
degradation processes of urban environ-
ment is caused and fostered by soil cover
and soil waterproofing. In particular, the so-
transformed surfaces determine and develop
the phenomenon of urban heat island, due
in particular to the increased solar energy
absorption by roads and buildings. With a
strong redaction and in some case the total
removal of the natural infiltration through
the permeable layers of soils, the rapid out-
flow of rainfall into waterways create many
problems in the management and control
of storm water: the amount of water used
decreases and the risk of natural disasters
increase considerably. Moreover, urban soil
has little capacity to retain water: the result
is a reduced evapotranspiration, with less
cooling of the temperature near the ground.
Consequently, urban centers are more vul-
nerable and consequently more at risk in
relation to recurring climatic events during
seasons (heat waves in summer and sudden
and rainy rains during fall and spring) and in
case of not common or predictable and sud-
den events.

The described phenomena affect consistent-
ly the quality of life and the health of citi-
zens: during period of high temperature and
high humidity conditions, people who live
in cities have a higher risk of mortality than
those who live in suburban or rural environ-
ment. In addition, the scarcity of vegetation
is not able to discharge its ecosystemic func-
tions and attenuate the gas emissions, the
production of artificial heat from air condi-
tioning and heating systems and the increase
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of particulates and CO..

Today, the problems that society and there-
fore urban system face can be studied and
resolved with the support of an ecological
approach to planning: the city is not a de-
fined and closed element but an object that
transforms itself into time. So, the city plan
has to be able to guide the rapid changes of
city (and society) without too detailed, rigid
or fixed rules, but through the definition of
plausible scenarios, requiring quick adapta-
tion to civitas and polis changes and needs.
Contemporary phenomena (episodic and
local requalification, dismissing of entire
urban blocks, city development by parts
and not as a unique system, urban sprawl,
post-catastrophe reconstruction) highlight
the gap between needs and solutions. if it is
stated that the material component of cities
has to adapt to the needs of those who live
there, it is necessary to consider cities and
territories as flexible environments and the
urban structure has to adapt itself to differ-
ent external (socio-economic context) and
internal (project scenarios) conditions while
maintaining the anthropological peculiari-
ties of city as a place with an identity.

In a such complex context with so many el-
ements involved, it is essential to find new
methods and application techniques that
will be able to integrate the use of natural
solutions increasing ecosystem/urban resil-
ience, urban livability in a flexible manner.
Eco-policies (environmental, economic, eco-
logical policies) e in particular environmen-
tal policies (i.e. Nature-Based Solutions, NBS)
for green interventions are important instru-
ments to improve these features in regional
and city planning.

Nature Based Solutions in urban
context

From 2009, the term Nature Based (refers
to ecosystem approaches, ecosystem-based
approaches and/or direct utilization of ele-
ments of biodiversity) Solutions became
more widely used in literature relating to
methods for increasing resilience to the im-
pacts of climate change (European Union,
2015).

In particular, in an urban context with high
density, high soil sealing, and high coverage
ratio, it is possible to increase ecological val-
ue through green widespread interventions
involving eco-systemic and functional as-

pects at different scales: from regional scales
(regional parks) and whole cities (urban
parks) to neighborhoods (neighborhoods/
pocket parks) and specific buildings (green
roof/wall and other green solutions in urban
texture or buildings’ shape). The ecological
strategies can be implemented through pub-
lic projects or can be applied on private prop-
erty becoming a fundamental component
for community health and quality of life.

In literature, there are many different defini-

tions of Nature Based Solutions. Among all:

e NBS are elements/actions that permit
transition to a use of ecosystem services
with decreased non-renewable natural
capital input and increased investment in
renewable natural processes (Maes et al.,
2015);

e NBS are living solutions inspired by, con-
tinuously supported by and using nature,
designed to address societal challenges in
a resource-efficient and adaptable man-
ner and to provide economic, social, and
environmental benefits (European Union,
2015);

e NBS are actions to protect, sustainably
manage and restore (semi-)natural eco-
systems that address societal challenges
effectively and adaptively, providing at
the same time human well-being and bio-
diversity benefits. Therefore, the ecosys-
tems evolve to a new state of equilibrium
between productivity, adaptability, and
resilience (Cohen-Sancham et al., 2016).

Moreover, it is possible to define three differ-

ent types of NBS: the first one concerns a bet-

ter use of existing ecosystems minimizing
the intervention on the systems themselves;
the second one modifies existing ecosystems
to better deliver selected ecosystem services
and the latter creates new ecosystems (Balian

etal., 2014).

In the end, it is possible to identify some NBS

principles (Cohen-Sancham et al., 2016):

1. Environmental rules: embrace of nature
conservation norms (and principles);

2. Way of development: implementation
alone or in an integrated manner with
other solutions to societal challenges (i.e.
technological and engineering solutions);

3. Context interesting: site-specific determi-
nation in strictly relation to natural and
cultural contexts that include traditional,
local and scientific knowledge;

4. Social equity: production of societal ben-



efits in a fair and equitable way, in a man-
ner that promotes transparency and broad
participation;

5. Living ecosystem: maintenance of biolog-
ical and cultural diversity and the ability
of ecosystems to evolve over time;

6. Landscape scale application;

7. Sustainable services: enhancement of
trade-offs between the production of im-
mediate benefits, and future options for
the production of the full range of ecosys-
tems services;

8. Policies’ process: fully integration in the
overall design of policies, measures or ac-
tions, to address a specific challenge.

At the moment, there is plenty of NBS vir-

tuous examples among actions, elements,

ecological indexes spread all over the world:
planting trees to reduce air pollution and
improve health; Sustainable Urban Drainage

Systems (SuDS) designed to reduce the po-

tential impact of new and existing develop-

ments; the Biotope Area Factor (BAF; Casella
etal, 2015); biobased geological CO, storage;
green/blue infrastructure’ and so on (Balian

etal., 2014).

Resilience and urban resilience

From materials science and engineering

fields, the word resilience (from the Latin

verb resilio, to bounce) is the physical prop-
erty of a material to return to its original
shape or position after a deformation (stress)
not exceeding its elastic limits: from here in,
the term has been used in various disciplines
especially related to ecological research

(Venco, 2017).

In literature, it is possible to define three

main approach to study resilience:

e Engineering approach: after a stressful
event, it is the ability of a system to return
to the original equilibrium state; more-
over, it is interesting the concept of sta-
bility condition around the equilibrium
point (Odum, 1969);

e Ecological approach: it represents the
amount of disturbance that a system can
absorb before collapsing into a lower equi-
librium state affected by different sets of
processes; moreover, it is interesting the
idea of systems with balanced behavior
and the possibility of multiple equilibria
states (Holling, 1973);

e Adaptive, Systemic and Socio-Ecological
Approach: it is the capacity of a system to

anticipate unexpected event in order to
minimize potential negative impacts; the
focus is on adaptive system capabilities
and learning mechanisms (Holling, 2001;
Folke, 2006).

e Inliterature, related to the different mean-
ings and contexts in which resilience
develops, there are several definitions.
Among all, it is useful to mention:

o Social resilience is the ability of groups or
communities to cope with external stress-
es and disturbances as a result of social,
political and environmental change [..]
ability of communities to withstand ex-
ternal shocks to their social infrastructure
(Adger, 2000);

e Amount of change a system can undergo
without changing state (IPCC, 2001);

o The ability of a system to absorb pertur-
bations or stresses without changes in its
fundamental structure or function that
would drive the system into a different
state (Kasperson, 2005);

¢ The ability of a system to recover from the
effect of an extreme load that may have
caused harm (UKCIP, 2003);

e Refers to three conditions that enable so-
cial or ecological systems bounce back af-
ter a shock. The conditions are: ability to
self-organize, ability to buffer disturbance
and capacity for learning and adapting
(Tompkins et al., 2005);

Moreover, many researchers have defined

the main principles of resilience (De Lotto et

al., 2016). In particular:

e Foster (1997) proposed 31 principles for
achieving resilience and organized them
in several categories: General systems
(functional redundancy), Physical (not
site specific, modular, standardization,
mobile, stable, fail-safe design), Opera-
tional (efficient, reversible, incremental
operation, autonomous operation), Tim-
ing (short lead time and rapid response to
stimuli, open-end life span), Social (com-
patibility with diverse value systems, eq-
uitable distribution of benefits and costs,
accessibility), Economic (incremental
funding, high benefit-cost ratio, equitable
division of benefits and costs) and Envi-
ronmental (minimal adverse impacts);

e Godschalk (2003) defined resilient sys-
tems (in relation to natural/anthropologi-
cal/technological stresses and disasters)
as: Redundant, Diverse, Efficient; Autono-

mous, Strong, Interdependent, Adaptable
(flexible), Collaborative;

e In “Transition Cities” by Hopkins (2008),
there are the following resilience con-
cepts: diversity; redundancy; modular-
ity; local based policies and strategies;
concept of small related to the balance
between environmental, social and eco-
nomic resources, development and con-
sumption grade of resources, social inclu-
sion, self-organization, construction of
bottom-up processes and active sharing
(Colucci, 2012);

e Lewis and Conaty (2012) defined seven
main principles for resilient communi-
ties: Diversity of cultures, Modularity
of elements, Social capital, Innovation,
Overlap, Tight Feedback Loops, Ecosys-
tem Service (Thayer et al., 2013).

Nowadays, resilience has a fundamental role
in urban planning development. In particu-
lar, it is defined as the ability of a complex
system (i.e. urban settlement) to cope with
external and internal stresses through adap-
tation and mutation strategies and to return
toan equilibrium state (not necessarily equal
to the original one). So, resilience could be
read as a new way to understand and manage
urban planning.

In the urban context, it is possible to define

the following types of resilience (Cutter et

al,, 2010):

o Infrastructural Resilience: related to the
reduction of urban settlement physical
vulnerability (buildings, infrastructure
networks - mobility and technological ser-
vices) and related to the community abil-
ity to respond and recover after a stressful
event;

e Institutional Resilience: related to the
community governmental and non-gov-
ernmental system;

e Economic Resilience: related to the com-
munity’s economic diversity as job places,
number of enterprises and their working
capacity after a disastrous event;

e Social resilience: related to the commu-
nity’s demographic characteristics.

Focusing on urban systems, to be resilient

they must possess the following features and

abilities:

e pursue a balanced and sustainable devel-
opment model based on integration of so-
cial, environmental, and economic issues;

e preserve and enhance local resources;
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e reduce environmental impacts due to hu-
man phenomena (industrial systems, fuel
pollution, etc.);

e encourage social participation both in the
planning phase and in the management
phase.

The capacity of an urban area to be resil-

ient depends on the organization and the

relationships existing among the internal
elements: considering that a flexible system
allows the rapid recovery and the necessary
swing of activities, flexibility approach helps
to reach resilience goals (Jha et al., 2013).

Flexible city

The speed of mutations of population needs
and the instability of contexts’ conditions
are vivid in the city (as the most important
place of community living and evolving) and
require the city to adapt to citizens needs in
real time.

Adaptation and evolution are typical ele-
ments of organic and ecological systems
that, since long, highlight the relevance of
their role in urban studies (i.e. the idea re-
silience, the ecological planning, and the
environmental assessments). It the early of
XX century, Geddes identified the city as a
specific organ through which men are able
to evolve. Moreover, in 1942, during CIAM,
it was emphasized the organic nature of the
city: the evolution considers form and func-
tion no longer statically but in a continuous
movement (Welter, 2002). So, evolving city
means that even what appears more stable,
such as urban settlements, is continually
transformed.

Thus, in relation to the idea of evolving city
(city as an organism: Geddes, Choay, Wel-
ter), it is not possible to define specific and
strictly rules, but structural lines and pos-
sible scenarios. New cities and interventions
of renewal and requalification must be able
to anticipate the need for changes and, there-
fore, the need for flexibility is increasingly
required in all fields (urban planning, engi-
neering, social science and so on).

The urban structure and the different sub-
jects involved (citizens, stakeholders, profes-
sionals, decision makers), require the ability
to adapt to different and quick modifications
of external (global socio-economic environ-
ment) and internal (social and organization-
al scenario) conditions.

It is necessary that the material component
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of the city must adapt to the needs of the citi-
zens and, as a consequence, to think about
cities and territories as flexible environ-
ments. Therefore, flexibility is the adapta-
tion to the social and economic conditions,
the ability of the city to be efficient in a short
time according to the demands of the con-
text and it is well expressed in the relational,
government, environmental, physical and
infrastructural systems.
Therefore, as previous researches have
showed and defined (De Lotto, 2011), it is
possible to recognize different main themes
linked to three principle dimensions: theo-
retical, related to the tangible city (physical
part) and related to social phenomena. So,
the six main topics of flexible city are:

e Temporal Dimension: significant changes
in the anthropological sense happen in
short, medium and long periods;

e Variable Geography: dimensions and
physical shapes of cities (urbs) are not
fixed a priori but derive from a continu-
ous process of adaptation to all the chang-
es occurred in civitas and polis;

¢ Reversibility: based on the idea of sustain-
ability, any contraction of urban shape
should allow the re-naturalization of the
urban area (life cycle assessment of the
whole city and not just a building);

e Functional un-differentiation: at local lev-
el, the city must be able to adapt its func-
tions and increase or reduce the urban
load based on citizens and cities’ needs
without compromising, at a wider scale,
the infrastructure system and the urban
structure;

e Layer Structure: third dimension is essen-
tial to think about functional levels with
different degrees of long-lasting qualities
and adaptability;

e Ethero-organization: it could represent
the optimal balance between “top-down”
and auto-organization “bottom-up” plan-
ning model.

Linkage among NBS, Resilience and
Flexibility

While it is quite obvious the strong rela-
tionship between NBS and Resilience (also
in the meaning of urban resilience), and
between resilience and flexibility, author
wants to define, underline and deepen the
nexus and link between NBS and flexibility
(or NBS and flexible city). It is well demon-

strated that restore degraded ecosystems us-
ing nature-based solutions can improve the
resilience of ecosystems, develop ecosystem
services and meet other societal challenges
maximizing environmental, social and eco-
nomic co-benefits. Moreover, NBS not only
increase the resilience of society to external
economic and environmental stresses, but
also contribute positively to improve hu-
man health and well-being. Sustainable ur-
ban planning with nature-based solutions
provides opportunities for adaptation to
climate change, increases urban resilience to
risks (i.e. droughts, floods, and heatwaves),
reduces pollution and enhances opportuni-
ties for small-scale climate mitigation, i.e.
through increased carbon storage (European
Union, 2015 a).

In any urban context, flexibility can con-
tribute to increased resilience: a flexible city,
thanks to the organization of its inner struc-
ture and internal relations, allows the rapid
recovery of its activities after the occurrence
of a stressful event. It is possible to say that
the greater the flexibility of the system, the
greater the ability of the same to respond to
external stresses (any kind of stresses) and
then find a new (dynamic) equilibrium (Ven-
€0, 2017).

In order to define the similarities and the
coherence among type and principle of NBS
and the six main topic of Flexibility, author
makes an evaluation of their interaction by
making a comparison. By assigning a nu-
merical value from o to 1 to the interaction
among elements (where: 0 means no inter-
action, 0.5 weak interaction and 1 strong in-
teraction), author defines the strength of the
links among the most significant theoretical
concepts of NBS and Flexibility, and the ef-
fectiveness and the importance of them in
the present cultural, social, political and pro-
fessional context.

The logical connections’ diagram (Figure 1)
shows the bi-univocal relationships among
the defined NBS principles and the main top-
ics of Flexibility. In particular, it specifies the
strength and weakness of the links that, in-
dependently from their features, connect all
the elements of the two defined sets.

Conclusions

In previous paragraphs, author highlights
how the NBS principles are very well linked
(in Figure 1 there are all the bi-univocal links



Figure 1— Link between NBS principles and Flexibility

topics.

among the elements involved) with the top-
ics of Flexibility. In particular, the concepts
related to “Way of development”, “Living
“Ethero-organization” and
“Variable Geography” are the most and well
connected elements. Moreover, the flexible
topic “Reversibility” is particular important
in the development of punctual or territorial
spread Nature-Based Solutions because they
bring back the anthropological elements in
any urban settlements to a more natural state
(in a variable percentage in relation to con-
text and specific development aims) from a
sustainable and resilient point of view.

It is interesting that all the elements in the
two sets are general principles and not punc-
tual ideas or singular objects: this charac-
teristic allows better connections and their
suitability to each other is more recogniz-
able and applicable in different contexts and
with different meanings.

Furthermore, there are not isolated elements
but a relevant number of strong connec-
tions. In example, it is quite obvious the im-
portance of a “Policies’ process” in relation/
based on an “Ethero-organization” planning
model that allows a more acceptance of the
necessary changes and a greater participa-
tion of citizens. Moreover, the “Way of devel-
opment” and the “Temporal Dimension™: all
the interventions based on NBS have to be
developed in different time horizon (at least
short-medium-long) and the urban settle-
ment (or the territory) has to be able to man-
age the changes without the decline of its

ecosystems”,

inner social-economic-structural peculiari-
ties and the loss of identity. The “Variable
Geography” is strictly related with almost all
of NBS principles: in particular, all the inter-
ventions have to consider and compare the
social-cultural-economic and environmen-

tal context in which they will develop.
Therefore, it is possible to state that Nature-
Based Solutions and Flexibility are driving
forces for the enhancement of Resilience
as ecosystemic and urban resource for the
development of future territorial and city
plans.

1. Green infrastructure can be defined asa
network of multi-functional green spaces
(new/already existing, rural/urban) that
supports natural and ecological processes:
parklands, forests, wetlands, greenbelts,
floodways, the system of small/punctual
green elements (green roofs/walls), soft
permeable surfaces, green streets and
avenues, green open spaces and so on.
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