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SUMMARY 
 
This paper explores different scales of sustainability demonstrating the interconnection between the 
natural environment, building design and technology. The integration between these different scales, 
the urban scale, the building scale and the scale of the component is considered critical to the design 
of a “sustainable system”. The case studies discussed in this paper aim to demonstrate that this 
integration can lead to a successful project resulting in elegant and efficient buildings which are 
thought of as being part of greater systems. 
 
INTRODUCTION 
 
 
In a “sustainable system”, the ecology of a site, the infrastructure, and the landscape support a 
population in a balance with nature. It includes access to public transportation, efficient sources of 
energy, eliminating pollution and minimising waste, recycling, and integration of green spaces and 
ecologies into the city. It also includes the quality of individual buildings and how they relate and 
connect to the system. Therefore like cells in an organ and like organs in an organism, buildings are 
part of progressively bigger systems. These are defined as sustainable when they interconnect and 
operate respecting each other’s nature. 
 
The concept of Critical Regionalism is the making of a place sensitive to the local culture and 
environment. Christian Norberg Schultz (1980) has defined “genius loci” as the spirit of a place which 
has meaning for man. Architecture is about place, about gathering and about how things are made; it 
is not about abstractions and mental constructions. These concepts are fundamental to the 
construction of sustainable buildings and cities. 
 
At the scale of the building component, technology is providing opportunities for the making of 
sustainable buildings. Humans are in the midst of a “technological continuum” (Butt 2000) where new 
developments in technology are providing expanding opportunities to create responsive buildings. 
Factory made components assembled quickly on site have reduced construction time and increased 
quality. This paper will argue that to sustain current life expectancies and population size, technology 
plays a critical role both in the construction of the infrastructure of the city and in the making of 
individual buildings.  
 
SUSTAINABILITY AT THE SCALE OF THE CITY 
 
 
Since the beginning of time the development of the city is closely linked to location, defense and to 
technology. The first cities were fostered by a series of important technological innovations, the 
cultivation of grain; the development of the plough; the potter’s wheel and the draw loom and primitive 
metallurgy, enabling greater use of copper and other metals for tools. (Behling 2000) This led to an 
implosion or packing together of urban form. The technological inventions post industrial revolution 
have led to a dispersal of urban form. 
 
 
 
 
Ian McHarg (1971) has been a pioneer in the promotion of “human ecological planning” which he 
defined as understanding the process of interaction between the landscape and the people. He 
believes that poor choices in the location of towns and cities has led to unnecessary deaths by natural 



 

disasters such as droughts, earthquakes, and floods. He does not believe that we attribute value to 
natural processes and thus the total costs and benefits of our actions are not part of a generalized 
accounting system. This attribution of value to natural processes is a necessary precondition for 
applied ecology as a basis for determining non- intervention, intervention and the location of 
intervention. He maintains that growth is generally incremental and unrelated to natural processes 
and the consequences of development are not calculated and allocated to each development. This 
process of “human ecological planning” has major implications for the development of cities and their 
relationship to the region. 
 
The city is like an organism, sucking in resources and emitting wastes. Cities are completely reliant 
on the importation of resources from the surrounding region and from abroad. In 1900 one-tenth of 
the World’s population lived in cities (Rogers 1997). Currently, for the first time in history, half the 
population lives in cities. This is projected to increase to as much as three-quarters in thirty years 
time. The expansion of the “urban ecological footprint”, the land and resources that a city requires, 
has dramatically increased with the increasingly important role that transportation has played in the 
development of the suburb. This suburbanisation is a major factor in the increasing imbalance 
between the city and the region. The following case study, designed by Battle McCarthy and Foster 
and Partners is an example of a project that is designed to increase density and support existing 
structures within the city itself. 
 
Elephant and Castle is a redevelopment of an area in South London of approximately 200 acres, 15 
minutes from the centre of London by public transport. It is a joint partnership between Foster and 
Partners, the developer, Southwark Council and the community. The site has languished in recent 
times partly due to the existing railway viaducts at Waterloo, which prevented development. The 
philosophy was to integrate the “solar landscape” (McCarthy 2001) with the master planning, creating 
an open space framework that can act as a catalyst for a much-needed longer-term process of urban 
repair.  
 
The large-scale existing vehicular infrastructure dominates the site and fragments Elephant and 
Castle into distinct blocks stifling connectivity between communities. The central dual carriageways 
and roundabouts will be removed and the replacement roads will be located under the development 
to give the pedestrian priority. The Foster scheme creates permeability across the site by opening up 
the railway viaduct with new clear span arches.  
 
Planting of trees and the creation of boulevards make strong physical and visual connections with the 
Thames to the north and to London districts such as Southwark. This helps establish a sense of 
destination. A key part of the scheme is a new public transport interchange of “World City” quality 
linking the Tube lines with buses and trams. The site is characterised by large scale estates built as 
part of the urban renewal strategy after the war. Some of these existing tower blocks will become 
integrated into the new urban context. Fourteen estates have come together and the housing models 
have been created by the design team in association with the community. A forum has been created 
where elected members represent the community in the decision making process.  
 
The scheme creates an identifiable city centre by the construction of two key architectural elements, 
the horizontal plane, which is the piazza and the vertical plane, which are towers creating a landmark 
for the developer. These elements have a strong link to the new developed retail centre. Community 
gardens and a park are proposed to be built above this retail complex which will contribute to the 
vertical mixing of air reducing the temperatures locally, decreasing energy costs and decreasing wind 
speeds. The retail centre is considered an anchor for the site, encouraging people to purchase goods 
on site rather than in central London.  
 
 
 
 
London was established around a multitude of centers, each with their own character and visual 
identity. The Foster project seeks to reinforce this polycentric pattern, reinforcing it as a compact 
sustainable nucleus. Reconfiguring the roading and opening up the rail viaduct are an attempt to give 
precedence to social values over technical prowess. The designers of this project have understood 
that the transition from one time scale to another is critical and that the transition from the human 
scale to the scale of urban infrastructure needs to be carefully managed.  



 

 
The Compact city, according to Rogers (1997), is: “a dense, socially diverse city where economic and 
social activities overlap and where communities are focused around neighborhoods”. The creation of 
these compact centres, well connected to transportation systems but not dominated by them, with 
public facilities and integrated system of parks and piazzas is vital to the design of a sustainable 
system. 
 
BUILDING DESIGN:  
SUSTAINABILITY AT THE SCALE OF THE BUILDING 
 
 
The “genius loci” (Norberg–Schultz 1980) is a place that has meaning for man where he/she can 
orientate and identify him/herself within an environment. The structure of a place is described in terms 
of landscape and settlement and is analysed by means of “space” or “character”. “Space” denotes the 
three dimensional organization of the elements which make up a place and “character” denotes 
general atmosphere. The “genius loci” will be preserved over considerable periods of time if the 
structure of a place is understood and respected. This includes preserving the primary structural 
properties of location, spatial orientation and characterizing articulation.  
 
The character of a place changes depending on the season or the time; it is intimately linked to light 
and nature. Man is seen, as been an integral part of the environment and: “ it can only lead to human 
alienation and environmental disruption if he forgets that”.(Norberg-Schultz 1980) Through building, 
man-made places are constructed which possess their individual “genius loci”. The distinctive quality 
of these places is enclosure; its character and spatial properties are determined by how it is enclosed. 
The construction used and the joining, binding and erecting of the building express the meaning of the 
work. The true nature of something is found how something is made. “Articulation determines how a 
building stands and rises and how it receives light”. (Norberg-Schultz 1980) 
 
Critical Regionalism (Frampton 1980) flourishes when designers and builders in particular locations: 
“Mediate the impact of universal civilization with elements derived indirectly from the peculiarities of a 
particular place”. These elements are described as the quality of local light, a tectonic derived from a 
peculiar structural mode, or in the topography of a site. Frank Lloyd Wright and many early Modernist 
architects including Alvar Aalto and Hugo Haring adopted a more organic approach than most of their 
contemporaries, the key characteristics of their architecture being responsiveness and specificity of a 
building to context and climate. Their buildings were designed for a specific place, purpose and 
culture. This was the beginning of a new tradition in architecture in contrast to the strict geometry of 
mainstream Modernism. The following case study is an example of Critical Regionalism, and like 
Taliesin West by Frank Lloyd Wright captures the “genius loci” of the desert. 
 
The Phoenix Central Library, designed by William Bruder and Ove Arup and Partners is a new 
building, part of a cultural/arts precinct established in the city in an attempt to revitalise downtown. 
The issue of energy efficiency was critical. The building is a landmark structure in a city and helps to 
give identity and create place, using imagery and ideas from the site and landscape. The walls 
running north south are made of 12-inch thick pre-cast concrete walls isolate the main library spaces 
from the “ saddlebags”. These “saddlebags”, made of perforated copper, are a metaphor from the 
American West. They house the main Air Handling Units and vertical pipe runs on the East and West 
of the building and “form the first line of defense against the all year round morning and afternoon 
solar radiation”. (Baird 2001) 
 
 
The solar shading on the North and South Facades responds to the different solar conditions. The 
North Facade is fitted with fixed external shading comprising Teflon coated acrylic fabric sails, which 
eliminate sun penetration between spring and autumn equinoxes. The South Facade is fitted with 
aluminum louvres. This allows spectacular views over the city. The reading room on the upper level 
ensured that users experience the library as a whole as they are drawn up through its central full 
height atrium in glass elevators or on the grand stairs.  
 
The Phoenix Public Library has been carefully detailed and the choice of materials chosen is a rich 
palate of textures and colours. This careful choice of materials and details, the sensitive filtering of the 
light, and the relationship to the city grid and surrounding landscape creates a building of the 



 

Southwest. It incorporates universal building technology but primarily the building is about elevating 
the local building technology used in the construction of utilitarian structures and making it poetic.  
 
TECHNOLOGY: 
SUSTAINABILITY AT THE SCALE OF THE COMPONENT 
 
 
At the scale of the detail the technological resolution of the building takes place. This is where 
architecture and the engineering meet and complex problems are resolved. It is through the 
understanding of the part to the whole, from the detail to the building scale that designers will create a 
sustainable building.  
 
The ability of Mankind to manufacture and construct buildings using advanced materials has created 
a lightweight architecture. According to Ian Ritchie (Ritchie 2000): “many architects began to believe 
that new techniques and new materials now informed their conceptual thoughts”. He also states “the 
materials of our immediate future will release us more and more from the bondage of static buildings”. 
This ability to make lighter things that cover more area with less material and to make buildings from 
prefabricated elements that are constructed in factories and transported to site quickly and 
economically is considered by the author to be a fundamental part of sustainable building. The 
following case study is a building, which demonstrates sustainability at the scale of the city, the 
building and the component. 
 
Stratford Station, designed by Chris Wilkinson Architects and Loren Butt Consultancies, is at the 
termination of the Jubilee Line on The London Underground and is an open building where solar gain 
and ventilation are the major environmental issues. The covered space is environmentally modified 
and the decision was not to use mechanical ventilation, as according to Marc Barron: “the effect on 
the station would be catastrophic if there was a breakdown. With natural ventilation there are no 
working parts”. (Baron 2000) 
 
The building is constructed with a series of curved plate girder ribs and each cantilevered girder is 
propped towards its outer end on an inclined steel post that tapers at both ends. The structure 
supporting the girders and the glass front is a Vierendeel truss. The glass is also supported on a 
lightweight glazing system, a tensile truss. This glass wall faces south and there is a six-metre 
overhang with louvres to provide protection. 
 
The bulk of the steel was produced off site and bolted in place. This benefits the local environment as 
waste and pollution were minimised and the construction time was also reduced, critical in this 
project, as the railway network had to keep operating. According to Marc Barron the components are 
made in controlled conditions with good health and safety conditions, the economic benefits of the 
project are spread and economically depressed areas such as Birmingham or South Wales get the 
benefit of the work. 
 
The concept of flexibility is also critical to this project and to the idea of sustainability. The Western 
concourse was conceived first and consequently the Eastern concourse was then added. The idea 
that the building can be added to as the need arises is a fundamental part of the design. This is 
achieved: “By unscrewing the end caps of the booms and bolting new sections on”. (Barron 2000)  
 
The environmental strategy is intimately linked to the shape of the building and the structural system. 
The building is a powerful reinterpretation of Nineteenth Century railway architecture and is a simple 
architectural gesture. The design of Stratford Station ensures that natural energy systems are fully 
integrated with the built form. The sun warms the roof void and generates a natural draught between 
the double skins. This draws the cool air from the subway into the void and the air is expelled at the 
top of the roof. The design of the roof for natural ventilation and lighting has contributed to the 
architecture of the building in a positive fashion. (Baron 2000) 
 
This project is an example of a building that is sustainable at every scale. At the urban scale it is 
connected to both rail and bus transportation, at the building scale the shape and envelope of the 
building contribute to the powerful form and the internal environment and at the scale of the 
component the prefabrication and assembly of the building elements facilitates both speed and quality 
of construction. 



 

 
CONCLUSION 
 
 
To create a sustainable system an understanding of “human ecological planning” is critical. A value 
must be attributed to ecological processes as the basis for intervention or non-intervention and a 
balance must exist between the city and the region. The city must be of form and scale appropriate to 
walking, cycling and efficient public transport. The infrastructure to support suburbanisation must not 
be at the expense of public transportation, the inner city or fragile ecologies. Buildings must respond 
to the “genius loci” of a given site. Technology, quality of materials and method of construction is 
paramount and must be part of the place, seamlessly integrated into the architectural concept.  
 
We must re-think man’s relationship with nature through the interconnection of the natural 
environment, building design and technology. To construct a “sustainable system”, sustainability must 
exist at the scale of the city, the scale of the building and the scale of the component. 
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