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The 17 Sustainable Development Goals (SDGs) are part of the 2030 Agenda edited by the United 

NaƟ ons for Sustainable Development which was adopted by world leaders on September 2015: 

These seventeen goals represent the target to be aƩ ended by the global community before 2030, 

by tackling issues such as poverty, climate change, inequality and exclusion. 

Namely the seventeen goals are:

1.End poverty in all its forms everywhere

2.End hunger, achieve food security and improved nutriƟ on and promote sustainable agriculture

3.Ensure healthy lives and promote well-being for all at all ages

4.Ensure inclusive and equitable quality educaƟ on and promote lifelong learning opportuniƟ es 

for all

5.Achieve gender equality and empower all women and girls

6.Ensure availability and sustainable management of water and sanitaƟ on for all

7.Ensure access to aff ordable, reliable, sustainable and modern energy for all

8.Promote sustained, inclusive and sustainable economic growth, full and producƟ ve employment 

and decent work for all

9.Build resilient infrastructure, promote inclusive and sustainable industrializaƟ on and foster in-

novaƟ on

A sustainable future
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10.Reduce inequality within and among countries

11.Make ciƟ es and human seƩ lements inclusive, safe, resilient and sustainable

12.Ensure sustainable consumpƟ on and producƟ on paƩ erns

13.Take urgent acƟ on to combat climate change and its impacts

14.Conserve and sustainably use the oceans, seas and marine resources for sustainable deve-

lopment

15.Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage 

forests, combat deserƟ fi caƟ on, and halt and reverse land degradaƟ on and halt biodiversity loss

16.Promote peaceful and inclusive socieƟ es for sustainable development, provide access to jusƟ -

ce for all and build eff ecƟ ve, accountable and inclusive insƟ tuƟ ons at all levels

17.Strengthen the means of implementaƟ on and revitalize the global partnership for sustainable 

development
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It is interesƟ ng to note that the seventeen 

goals have a mulƟ -sectorial approach which 

underlines that society and environment are 

correlated and deeply infl uence each other. To-

pic 11 is excepƟ onally relevant for Architects, 

being “Make ciƟ es and human seƩ lements 

inclusive, safe, resilient and sustainable”: as 

Architects we found this topic of excepƟ onal 

relevance being ciƟ es unique human artefacts 

that can foster social development under mul-

Ɵ ple aspects;

At the same Ɵ me, we do acknowledge that it 

is sƟ ll challenging to fi nd a balance between 

development and resource management: this 

aspect becomes clear when we look at major 

ciƟ es in the developing countries, where issues 

such as congesƟ on and lack of infrastructures 

are the leitmoƟ v to everyday life.

From the UN databases we obtained some re-

levant data regarding the current and future 

status of our ciƟ es, in parƟ cular we report that:

•Half of humanity – 3.5 billion people – lives in 

ciƟ es today

•By 2030, almost 60 per cent of the world’s po-

pulaƟ on will live in urban areas

•95 per cent of urban expansion in the next de-

cades will take place in developing world

•828 million people live in slums today and the 

number keeps rising

•The world’s ciƟ es occupy just 3 per cent of the 

Earth’s land, but account for 60-80 per cent of 

energy consumpƟ on and 75 per cent of carbon 

emissions

•Rapid urbanizaƟ on is exerƟ ng pressure on 

fresh water supplies, sewage, the living envi-

ronment, and public health

•But the high density of ciƟ es can bring effi  -

ciency gains and technological innovaƟ on whi-

le reducing resource and energy consumpƟ on

From these premises we decided to take ma-

jor ciƟ es in Developing Countries as a starƟ ng 

point for our reasoning.
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According to the World Resources InsƟ tute 

(WRI), urban populaƟ ons in the developing 

world are growing three Ɵ mes faster than the 

ones in developed countries. 

UN-Habitat researches prove that says that a 

remarkable 95 percent of the expected global 

populaƟ on growth within the next 20 years will 

be developing ciƟ es.

Moreover, most of the exisƟ ng mega-ciƟ es 

(15 out of 21) can be found in the developing 

countries, and it is esƟ mated that this is going 

to become the leading trend. 

The World Bank says that 80 percent of the fu-

ture economic growth of the developing world 

will come from its ciƟ es, at the same Ɵ me the 

United NaƟ ons Environmental Programme 

(UNEP) has recently stated that populaƟ on 

growth in the ciƟ es of the developing world 

“has outpaced the ability to provide vital infra-

structure and services”. 

Among many features, rapid economic growth 

in developing countries is connected to pollu-

Ɵ on which is not only transport related, but 

also linked to densely industrialised areas.

According to World Bank, 20 percent of all the 

health problems in the developing world can 

be aƩ ributed to environmental factors, parƟ -

cularly polluƟ on. 

“The fate of the Earth’s climate” basically hinges on what we do with our ciƟ es from now on. But 

the fate of the world’s ciƟ es largely hinge on what the developing world decides to do with their 

own growing metropolises in the next 20 years”. 

The Tyndall Centre for Climate Change Research_ University of West Anglia, Norwich, UK

Earth’s future is in developing cities  
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Which region will be most aff ected by rising polluƟ on in the developing world in the next 12-18 months?

How great a problem does rising polluƟ on in the developing world pose for regions around the world?
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We decided to engage with a topic that would 

take into account Urban development in a De-

veloping Country in relaƟ on to Environment 

because of the relevance of such topic accor-

ding to our previous research.

The SanƟ ago Emergent Ecologies compeƟ Ɵ on 

was the occasion to invesƟ gate the topics of 

possible environmental developments in fast 

growth scenarios, such as the reality of SanƟ a-

go de Chile.

The compeƟ Ɵ on started from the need of en-

visioning equitable development and a sustai-

nable future of the Metropolitan Region of 

SanƟ ago;

Moreover, the compeƟ Ɵ on aimed to display a 

set of proposals for the area comprised betwe-

en the city of SanƟ ago and the El Roble eco-

logical conservaƟ on site, which is one of the 

major reservoirs of biodiversity in Chile: in fact, 

any acƟ on taken towards this major ecosystem 

pool would directly impact the environment 

and the quality of life in the Region of SanƟ a-

go, hence infl uencing the potenƟ al economic 

development of the area.

The objecƟ ve was to take this site as an oppor-

tunity to generate new periurban scenarios for 

the Metropolitan Region of SanƟ ago, creaƟ ng 

a producƟ ve landscape that at the same Ɵ me 

could protect biodiversity and promote a bet-

ter relaƟ onship with the environment.

Santiago Emergent Ecologies
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Among the main challenges, we considered the 

following ones:

ConservaƟ on and protecƟ on of biodiversity
The ecosystem of the site should have been an 

aƩ racƟ ng element and the occupaƟ on of the 

area should preserve biodiversity while envi-

sioning growth.

ProducƟ ve Landscapes
Another important theme was the one of crea-

Ɵ ng a net of local producers that would be ba-

sed on the fringe territory surrounding SanƟ a-

go de Chile thus creaƟ ng an infrastructure for 

sustainable producƟ on systems.

Community Infrastructure
The site should have been a resource for the 

nearby preceint of Maipù, a problemaƟ c di-

strict nearby.

The project proposal should have envisioned 

a set of public spaces that would have been a 

new reference point for that community. 

Ecological UrbanizaƟ on
In conclusion the site should have been the 

tesƟ ng ground for alternaƟ ve development 

models, which could have then become para-

digmaƟ c.



13

Currently, Chile is consuming less than what its 

producƟ ve areas can regenerate, which is quite 

rare if we consider the global situaƟ on. 

Chile has sƟ ll a naƟ onal ecological remainder 

of 0.8 ha per capita, even though it consumes 

20% more than what is available per capita 

worldwide, this due to its considerable coastal 

area.

However, the consumpƟ on of the naƟ on is con-

stantly growing: it is esƟ mated that if the use 

of resources keeps expanding, Chile will get to 

the point where all of the ecological producƟ vi-

ty within its territory would be occupied for its 

own consumpƟ on within the next seven years.

At the same Ɵ me it is expected that the world 

populaƟ on may have grown to 7.7 billion pe-

ople, with a much reduced available raƟ o of 

ecologically producƟ ve land available per per-

son than the current situaƟ on, the world popu-

laƟ on may most likely have grown to 7.7 billion 

people with 1.5 ha of ecologically producƟ ve 

land available per person.

Therefore it is fundamental for naƟ ons to 

adopt a strategy to reduce their environmental 

defi cit.

At the Current Ɵ me exisƟ ng protected areas 

in Chile do not contain an unusually high pro-

porƟ on of carbon storage (14.9%), agricultural 

producƟ on (0.2%) or biodiversity (11.8%), and 

also represent a low level of plant producƟ vi-

ty (Normalized Diff erence VegetaƟ on Index of 

0.38)

In conclusion, even if Chile is sƟ ll in a favoura-

ble posiƟ on with regards to its environmental 

defi cit, it is highly recommended that it im-

mediately started endorsing a policy of envi-

ronmental preservaƟ on and consumpƟ on ma-

nagement in order to put in place a virtuous 

growth policy.

Chile’s environment management

Ecosystem service and biodiversity distribuƟ on in Chile
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The Environmental Performance Index (EPI) 

created by Yale University ranks countries’ per-

formance on high-priority environmental issues 

in two areas: protecƟ on of human health and 

protecƟ on of ecosystems.

In Chile’s specifi c case we noƟ ce that, while the 

Environmental Health sector remarkably im-

proved in the last decade, the Ecosystem vita-

lity is on average quite scarce.
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POPULATION: 6.158.080 inhabitants

AREA: 641 kmq

DENSITY: 8470 inh/kmq

ELEVATION: 521 mt

SanƟ ago lies in a large bowl-shaped basin 

which measures approximately 80 km in a 

north-south direcƟ on and 35 km from west 

to east. It is fl anked by the towering Ande-

an cordillera to the east and north and the 

Chilean coastal range to the west. In the south 

lies the Angostura de Paine, an elongated spur 

of the Andes. The city lies at an elevaƟ on of 

about 400 mt and reaches over 500 mt further 

east. This basin has been fi lled with fl uvial 

sediments coming from the two main rivers of 

this area: the Mapocho River with its source 

in the Andes fl ows through SanƟ ago and 

into the second one, the Maipo River. Being 

located outside the tropics, SanƟ ago enjoys a 

Mediterranean-type climate.

HosƟ ng today about 45% of Chile’s populaƟ on, 

SanƟ ago clearly embodies all the inequaliƟ es 

that are sƟ ll present in Chile nowadays with 

one of the highest Gini index when compared 

to developing countries.

“The Gini Index is a measurement of the inco-

me distribuƟ on of a country’s residents. This 

number, which ranges between 0 and 1 and is 

based on residents’ net income, helps defi ne 

the gap between the rich and the poor, with 0 

represenƟ ng perfect equality and 1 represen-

Ɵ ng perfect inequality.”

Santiago in a nutshell

Bird’s eye view
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In order to understand the environmental 

challenges that SanƟ ago de Chile is currently 

facing it is fundamental to take into account 

the topography that determined the morpho-

logy of the city.

SanƟ ago is surrounded by the Andean 

mountain range, with an alƟ tude of urban 

mountains that goes from 1,500 to 3,200 

meters above the sea level. 

We then fi nd a system of 26 urban hills, the 

Cerros, that have been absorbed by the city 

expansion during the past centuries: these 

play an important role in the equilibrium of 

the ecosystem of the whole city, being empty 

spaces that act as green lungs in the dense 

urban fabric of the consolidated city, thus 

decreasing the levels of CO2 and pollutants in 

the air.

Because of its peculiar locaƟ on, SanƟ ago de 

Chile is one of the most air-polluted ciƟ es 

of South America: as previously menƟ oned, 

it is completely surrounded by high-peek 

mountains that keep air from freely fl owing 

through the city.

The complex orographic situaƟ on of this city 

blocks most of the winds, making air renewal 

diffi  cult, therefore we can fi nd high levels of 

air polluƟ on and other phenomena, such as 

the “Isla de Calor” and the “thermal inversion” 

during the winter season: both of  these con-

sist in an overheaƟ ng of the urban area due to 

scarce venƟ laƟ on.

Topography and pollution

Isla de calor phenomenon
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Environmental injustice

Air quality and air polluƟ on are severely 

aff ecƟ ng the populaƟ on of SanƟ ago: in fact, 

it is esƟ mated that at least 2,500, people die 

annually due to cardiovascular and respiratory 

diseases directly associated with air polluƟ on, 

while hundreds of thousands are experiencing 

acute or chronic diseases also caused by it. 

(Ostro et al., 1995).

The spaƟ al distribuƟ on paƩ erns of the causes 

and consequences of air polluƟ on in SanƟ ago 

are clearly determined by the economic condi-

Ɵ on of the inhabitants.

In fact, privaƟ zaƟ on of urban territories and 

loss of infl uence of the public policies as 

instruments of spaƟ al planning, are deeply 

infl uencing the growth of SanƟ ago: most 

profi table and green areas are acquired by the 

richer strata of the populaƟ on, while the po-

orer strata are confi ned in areas that appear 

less profi table and unhealthier.

Moreover, while the richest areas are respon-

sible for mainly polluƟ ng the atmosphere, 

the low-income sectors, proporƟ onally less 

polluƟ ng, are places characterized by high 

concentraƟ ons of suspended parƟ cles and 

gases.

The consequences of this are high rates of 

mortality in poorer neighbourhoods, forming a 

typical situaƟ on of environmental injusƟ ce.

In conclusion, according to the WHO (World 

Health OrganizaƟ on) SanƟ ago could tackle the 

current environmental challenge it is facing by 

invesƟ ng on green spaces which should assure 

the right area of trees to the whole populaƟ on 

with a smart planning of the consolidated 

fabric and, moreover, blocking any further 

urbanizaƟ on of the suburbs. 

image:
ciƟ zens’income (a)
is compared to levels of polluƟ on (b)



The proposal

“One of the most important challenges of our 

world is to face the environmental issue. The 

increase of this kind of problem breaks the be-

lief that science and technology can overcome 

the nature and this topic leads us to refl ect on 

the full signifi cance of the site problem.” 

SebasƟ ano Vassalli

Fundo San Francisco represented a big 

opportunity because of its strategic posiƟ on: 

in fact, as a residual space between the Pre 

Cordillera mountain chain and the constantly 

sprawling city, at the present Ɵ me, this area is 

being threatened by the construcƟ on of new 

residenƟ al seƩ lements that will completely 

invade what once was a resource in terms of 

producƟ on and ecosystem preservaƟ on.

Site Vision
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Infrastructure analysis
In spite of the presence of a local metro sta-

Ɵ on, Maipù is considered a cul de sac, hence it 

is prone to remain a dormitory district.

Data analysis

Territorial analysis
Green open areas are mainly located in the 

North-Western suburbs, thus leaving the rest  

of the city heavily polluted.



Socio-economic analysis
The District of Maipù is mainly served by 

weekly ferias which encompass informal trade 

and temporary structures.

Territorial analysis
Green open areas are mainly located in the 

North-Western suburbs, thus leaving the rest  

of the city heavily polluted.
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Intervention focus

#1 connecƟ vity

The introducƟ on in Fundo San Francisco of an 

extremely recognisable and iconic element 

such as a funicular represented an opportu-

nity for this space to become a gate to the 

pre-Cordillera mountain chain, rather than 

remaining what could be considered as a 

backyard.

The funicular wold consƟ tute an aƩ racƟ on 

point for both Maipù and SanƟ ago, moreover, 

it would establish a peculiar relaƟ onship with 

its surroundings thus becoming a landmark for 

the locals.
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#2 ecology

The site layout is organised to equally include 

agricultural areas, tree nurseries and wildlife 

areas:  according to a disposiƟ on that takes 

into account the presence of natural under-

ground canals as the starƟ ng point for the 

reintroducƟ on of permanently green areas, 

we then structured buff er zones consƟ tuted 

by tree nurseries that serve the funcƟ on of 

green reservoir of available plants to be expor-

ted in the rest of the city. The most controlled 

areas are the agricultural ones that are located 

in the earth of the Fundo. 
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#3 energy 

The adjacent cave to Fundo San Francisco 

represented a strategic point for renewable 

energy.

At the same Ɵ me, we propose a set of mixed 

funcƟ ons, both recreaƟ onal and social, in 

order to present technology as a posiƟ ve 

element that can be enjoyable.
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#4 community

We decided to locate the feria at the core of 

the park in order to create a place for social 

gatherings that can consƟ tute an occasion for 

people of diff erent social extracƟ ons to get 

together and bond as a unique community.
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Landscapes of Chile
Photo reportage

August 2016
Atacama desert
Chile

This collecƟ on of pictures comes from a 21-
day trip to Chile we undertook in occasion 
of the InternaƟ onal Workshop of Landscape 
Architecture

WATER CANALS
COMMON SPACES ARCHITECTURE 
SANTIAGO DE CHILE
School of Architecture Universidad Mayor
August 3th – 12th, 2016, SanƟ ago, Chile.

Thanks to this experience we were able to 
collect on-fi eld data about Chile, its Nature, 
Places and People.














