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4. ADAPTATION OF SMALL ARCHITECTURAL 
OBJECTS AND GREEN INFRASTRUCTURES 
FOR SUSTAINABLE DEVELOPMENT 
IN URBAN PUBLIC SPACES

Alejandra Vidales Barriguete, María Aurora Flórez de la Colina

4.1. Sustainable development 
The alarming data on the massive population increase and pollution and waste gener-
ation alerted the international community so much that, in 1972, the United Nations 
Conference on the Human Environment convened in Stockholm, Sweden (United 
Nations, 1972).

From that moment, there began the implementation of criteria and common 
principles surrounding environmental matters which require collaboration between 
nations, as well as the adoption of international measures in order to serve the public 
interest. Not until 1987, with the publication of the Brundtland Report – Our Common 
Future, did the concept of sustainable development be defined as “development that 
meets the needs of the present without compromising the ability of future generations 
to meet their own needs” (United Nations, 1987). The report outlines the relationship 
between environment, economy, and society and the need to find effective procedures 
to reverse the negative environmental consequences of industrialization, globaliza-
tion, and population growth (Vidales Barriguete, 2019). 

Based on this, we can consider there to be 3 fundamental pillars of sustainabil-
ity: environmental sustainability, economic sustainability, and social sustainability 
(WEB-1) (Fig. 4.1).
 y Environmental sustainability: supports the reasonable use of natural resources 

and the protection of nature. It is committed to the conservation of water, use 
of renewable energies, reduction of pollution, promotion of recycling, extension 
of green areas, implementation of sustainable mobility and construction, etc. 
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 y Economic sustainability: focuses on the promotion of equitable wealth whilst also 
taking care of natural resources.

 y Social sustainability: promotes not only the development of people but also of com-
munities and cultures; trying to improve quality of life achieve gender equality 
and adequate and fair health, labor, and education systems.
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FIG. 4.1. The pillars of sustainability (Source: A. Vidales, 2020)
The Sustainable Development Goals, or Global Goals, adopted by all Member States, 

were created as a call to all countries to end poverty, protect the planet and ensure that 
all people enjoy peace and prosperity by 2030 (United Nations, 2020). 

4.1.1. 2030 Agenda

On September 25, 2015, 193 countries signed the agreement to fulfill, by 2030, the 17 
Sustainable Development Goals (SDGs) formulated by the United Nations (Fig. 4.2) 
(Ministerio de Derechos Sociales y Agenda 2030, 2020).

For the duration of 15 years (2015–2030), countries involved must undertake 
the necessary means to achieve the implementation of the SDGs. They must not only 
rely on public administrations (responsible for basic and common structures), but also 
on the private sector (creator of shared value) and civil society (responsible for the leg-
acy of a prosperous future) (Comunidad Por El Clima, 2020).

As such, each country implements its own political strategies to achieve the SDGs 
in order to protect the common good and ensure the well-being of its people.  
For example, promoting energy efficiency and renewable energies; creating new 
regional regulations, strategic frameworks and action plans to the boost circular 
economy; developing new Urban Agendas with more sustainable social and environ-
mental models; raising the minimum inter-professional wage; creating social bonds; 
establishing equal opportunities; etc.
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FIG. 4.2. Sustainable Development Goals. (Source: United Nations Development Programme, …)

The 17 SDGs are all inter-related. Moreover, they are divided into 169 objectives 
in such a way that the successful completion of one is intrinsically linked to the achieve-
ment of others. These goals are reflected in the following summary (WEB-1):
 y Elimination of poverty and hunger, improving quality of life.
 y Increase in access to basic services such as water, sanitation, and sustainable energy.
 y Advocacy for inclusive education and fair work.
 y Promotion of innovation and generation of reinforced infrastructure in commu-

nities and cities with sustainable consumption and production.
 y Minimization of inequalities in the world (social, gender, economic...).
 y Protection of the environment, combating climate change, and caring for the oceans  

and terrestrial ecosystems.
 y Creation of a peaceful environment and sustainable development with the col-

laboration of the different social agents. 

4.1.2. Sustainable cities

There is no doubt that cities are the key to achieving many of the Sustainable 
Development Goals. Approximately 56% of the world’s population lives in large cit-
ies (over 4 billion people), and it is estimated that this number will increase by a fur-
ther 10% in just 25 years. In many cases, this has led to the uncontrolled expansion 
of urban areas, with basic services and the infrastructures necessary for development 
and a good citizen quality of life not being taken into account. For example, it is worth 
noting that even though cities only occupy 3% of the world, they are responsible  
for up to 70% of all greenhouse gases and account for between 60% to 80% of energy 
consumption (Iberdrola, 2020). 
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It is, therefore primordial that we rethink urban management models and their 
planning in order to create spaces that are more in line with the eleventh Sustainable 
Development Goal: “Sustainable Cities and Communities”. This involves ensuring 
cities be safer, more inclusive, and have resilient models in which production and con-
sumption are sustainable and in which the real needs of citizens and their socio- 

-cultural relations, etc. are analyzed (Fig. 4.3). 

FIG. 4.3. University area in Vienna – Austria (Source: photos by A. Vidales, 2020)

There is a Sustainable Cities Index, created by ARCADIS in collaboration 
with the United Nations Program Human Settlements Programme (UN-Habitat), 
whose biannual report is based on the analysis of the 3 fundamental pillars of sus-
tainability mentioned in section 1.1:
 y Environmental: factors for pollution, emissions, energy used, recycling and com-

posting rates, mobility, etc.
 y Economic: factors for the business environment, possibility of starting a business, 

health of the economy, tourism, employment rates, etc.
 y Social: factors for quality of life, life expectancy, dependency, crime, obesity rates, etc.

This index considers that a city is sustainable when the 3 requirements are met. 
There is no point in having a very “green” city with good relations between neighbors 
if the city does not also have any possibility of creating business or finding work, since 
there would not be an adequate quality of life for the inhabitants and long-term sus-
tainability would not be possible. Among the most sustainable cities are Zurich, a solid, 
liveable city that is committed to urban ecology; Singapore, which despite its almost 
6 million inhabitants has focused on mobility and aims to have 80% of its buildings 
sustainable; Stockholm, which stands out for the Hammarby Sjöstad neighborhood, 
a former industrial area now reconverted, which also has a sustainable water, energy 

https://www.arcadis.com/media/0/6/6/%7B06687980-3179-47AD-89FD-F6AFA76EBB73%7DSustainable%20Cities%20Index%202016%20Global%20Web.pdf
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and waste management system; London, for its great economic opportunities and its 
environmental initiatives; and Amsterdam, for its continuous investment in improv-
ing the quality of life of its inhabitants and reducing emissions (Arcadis, 2018). 

4.2. Sustainable trends in public places
The main purpose of the eleventh Sustainable Development Goal “Sustainable Cities 
and Communities”, is to achieve public spaces that contribute to ensuring that all 
citizens have access to safe and affordable housing and basic services (Pont, 2020). 
In general, cities have better opportunities related to these basic services (education 
or health), better communication and technology systems, and more job opportuni-
ties. However, this does not mean that improvements in these fields are not needed.

Public spaces in cities are a very important part of our daily lives. We use them con-
stantly and they support many social and cultural activities and meetings. Therefore, 
it is necessary to reflect on these spaces, on their needs, on their shortcomings (Fig. 4.4), 
on the factors that give them identity, and on the elements that make them up (Bonells, 
2016). All this should be considered with the future of the next generations in mind.

  
FIG. 4.4. Left: Bicycle “resting” on a park bench. Right: Backpacks “sitting” on a park bench (Source: 
photos by Alejandra Vidales; in Vienna – Austria, 2020)

This is where sustainability becomes important as a mechanism for the develop-
ment of public spaces. Water, vegetation, energies used, accessibility, and materials 
used in the creation of public areas must be related to, and interact with, life.
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4.2.1. Green and blue infrastructures

The European Commission’s Communication Green Infrastructure (GI) – Enhancing 
Europe’s Natural Capital, refers to these infrastructures as a strategically planned net-
work of high quality natural and semi-natural areas with other environmental features, 
which is designed and managed to deliver a wide range of ecosystem services and pro-
tect biodiversity in both rural and urban settings. It includes green spaces (or blue spaces 
in the case of aquatic ecosystems) and other physical elements in terrestrial (natural, 
rural, and urban) and marine areas” (Comision Europea, 2013).

The concept of green and blue infrastructure is targeted at making the concept 
of gray infrastructure disappear. The latter includes traditional transport structures 
such as roads or airports; the distribution of services such as water and gas networks 
or solid waste facilities; social spaces such as schools and hospitals or sports areas; 
and commercial facilities such as quarries, factories, or offices (Magdaleno Mas, Cortés 
Sánchez, Molina Martin, 2018). 

Moreover, the objective of the green and blue infrastructure is to improve the envi-
ronment in order to obtain improved goods and services in the ecosystem. Green 
infrastructure offers solutions not only to environmental problems (environmental 
conservation, adaptation to climate change) but also to social problems (water dis-
tribution, pollution reduction, green areas in urban spaces) and/or economic prob-
lems (job creation). 

Blue infrastructure is related to water, its planning and management, and the eco-
systems related to it (Fig. 4.5). 

FIG. 4.5. The river corridor ‘Manzanares’ in Madrid, Spain (Source: photos by Mª A. Flórez de la 
Colina, 2012)
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4.2.2. Biophilia

Direct contact with elements of nature produces great benefits for human mental, 
physical and emotional health. There are many studies that have shown this fact.  
There are also many practices that have been based on this: from recovery rooms 
overlooking a wooded area having been found to help with quicker recovery in their 
patients, and stays in hospital rooms with more sunshine leading to a reduction 
in the time spent hospitalized, to indoor gardens making children forget that they 
are hospitalized (Rosales Pérez, 2019).

The concept of biophilia may be defined as the integration of elements of nature 
in interior or exterior areas, with the goal of evoking the essence of being in nature 
(Fig. 4.6). The objective is to ultimately make individuals feel better and allow them 
to find new connections with their space through the use of their senses (smell, sounds, 
humidity, temperature...) (Seguí, 2020).

However, as with any green area being utilized by humans, it needs to be main-
tained. An example of this is the refurbishment of the main lobby at the long-standing 
Atocha station in Madrid which saw the installation of large plants and trees in addi-
tion to a pond. The refitting illustrates the problems that can occur: from the lack 
of acclimatization of some species that had been initially selected for the green zone, 
to other more unpredictable problems such as the need to periodically remove some 
abandoned pets from the pond.

  
FIG. 4.6. Left: Green Wall, Caixa Forum. Right: Inside Atocha railway station, Madrid, Spain (Source: 
photos by Mª A. Flórez de la Colina, 2017)

The strategy is to incorporate, in the space, elements of nature, such as water, 
natural light, vegetation, wood, or stone. Moreover, in the creation of such spaces, 
biophilia looks to use as many possible shapes that living or inert beings can cre-
ate so that there is also a direct visual connection with the environment (Stouhi, 
2019). For example, tree trunks, butterfly wings, mountains or the movement of water,  
are references commonly used in this philosophy.
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4.2.3. Placemaking

Placemaking consists of transforming a space into an area. It is done for and by local 
residents (artists, activists, entrepreneurs...) and in collaboration with the public 
administration and private sector (Fig. 4.7).

  
FIG. 4.7. Beach area (left); pool area and drinks area (right) – Vienna Donaukanal, Austria (Source: 
photos by Alejandra Vidales, 2020)

Firstly, an urban strategy is established, in which the thematic focuses are identi-
fied, the proposal and the objectives of the project are made clear, the ideas for the areas 
of intervention are developed and, of course, the actions are coordinated with public 
and private organizations. Secondly, the project is implemented, with an open call 
for people, projects, and cooperation workshops. 

This strategy maintains that design and architecture alone do not create large 
public spaces. The support of bureaucracy is needed to allow innovation and activa-
tion in public areas (Krebs, 2020) and the participation of public and private entities, 
as well as the spaces’ users is also needed. 

4.3. Sustainable design strategies for small urban 
architectural objects in public spaces
The previously mentioned approaches are reflected in the wide variety of elements 
that occupy urban public spaces. The design of these spaces has been the incorpo-
ration elements linked to the technical needs related to the different types of infra-
structure required in a modern city. However, it has also been adhering to other cri-
teria, such as the potential for greater use, the extent of the spaces’ functionality, its 
energy-saving potential, the use of recyclable materials, and the incorporation of more 
green elements to them. 
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The creation of new urban green spaces is fundamental in reducing the carbon 
footprint caused by cities. In Madrid, the Madrid-Rio project made a large finan-
cial investment to improve basic infrastructure in the city, which had been dam-
aged by the creation of an urban freeway, the M-30. A very important section of this 
expressway was buried in the south of the city, freeing up a large amount of space 
near the Manzanares river, most of which was refurbished to be green areas, or to be 
used for sports or leisure. The cultural recovery of historical spaces whose image had 
been damaged by the creation of this main urban road, was not initially supported 
by some social groups who estimated that the cost of intervention would be very high. 
However, with the passing of time and the eventual use of these historic spaces, many 
changed their minds (Flórez de la Colina, 2016).

Prior to this intervention, the riverbanks had already been cleaned and treated, 
with there also being the establishment of a floodgate system which allowed water 
to be dammed. This subsequently created a very convenient microclimate on the banks, 
since part of the water evaporated due to the very dry climate of Madrid, which became 
especially dry in the summer months. The reflection of the water also improved 
the aesthetic appeal of the engineering and architectural work found along the riv-
erbank (Fig. 4.8).

  
FIG. 4.8. Riverbanks of the Manzanares river, near Queen Victoria bridge, Madrid, Spain. Left: 2012, 
with the reflection of the water. Right: 2019, with sandbanks in the riverbed (Source: photos 
by Mª A. Flórez de la Colina, 2012 and 2019)

The lack of maintenance of the floodgates due to a motivation to save money 
and a municipal policy that promoted a “greater naturalization of the river”, changed 
the river’s image. Now, the riverbed has sandbanks and small islands with reeds that 
contribute to the increasing presence of birds and insects, even in this urban area.

Special care has been taken in the design of objects that are used to refurbish this 
new urban green space in Madrid. The new infrastructures vary with the biggest being 
the new bridges and pedestrian walkways, like the one created by French architect 
Dominique Perrault in Arganzuela, inaugurated in 2011 (WEB-2) or the “Shell Bridge” 
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in Matadero, by West 8 and Burgos+Garrido, Porras+LaCasta, and Rubio & Álvarez-
Sala, with mosaics by Daniel Canogar (WEB-3) one of the two new twin footbridges 
that join both banks of the river Manzanares (Fig. 4.9). 

  
FIG. 4.9. New bridges and footbridges in Manzanares river, Madrid, Spain. Left: Bridge designed 
by D. Perrault. Right: Bridge with mosaics near Matadero (Source: photos by Mª Aurora Flórez 
de la Colina, 2019)

Smaller objets in these public spaces consist of playground equipment, informa-
tion panels, and the evacuation and ventilation systems used for the tunnels (Fig. 4.10 
and 4.11). For these smaller objects, sustainable materials have been used: steel, gran-
ite from the mountains near Madrid, as well as wood, are the most commonly used. 
They contrast, for example, with the plastic that was previously used in children’s 
playgrounds and which is currently being reduced. 

  
FIG. 4.10. Madrid-Rio Project, small objects located in the new public space, in Madrid, Spain. Left: 
Infrastructure and fountains with granite stone. Right: Emergency exit from underground tunnel 
(Source: photos by Mª A. Flórez de la Colina, 2019)



61

  
FIG. 4.11. Madrid-Rio Rio Project, small objects located in the new public space, in Madrid, Spain. 
Left: Children playground: information panel. Right: Children playground: steel and wood (Source: 
photos by Mª A. Flórez de la Colina, 2019)
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