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“The earth cannot keep up with the demands 
[our] economy is placing on its ecological 
assets.  Evidence is mounting that the sheer 
volume of resources flowing through the 
global economy has become todays key 
environmental challenge.  With the world’s 
population set to increase to 10 billion in 
2050 and as human demand for resources 
grow; the earth’s life-supporting natural 
capacity will be liquidated at ever-increasing 
rates.  Signs of ecological pressure include 
climate change, collapsing fisheries, specie 
extinction, deforestation and desertification.” 
[WWF 2007 publication: ‘Sustainabil-
ity - one planet business-creating 
value within planetary limits.’]

_abstract

Sustainability requires a new pathway and 
our industry must evolve to be a contributor 
to finding the right answer, rather than deliv-
ering the trusted solutions that have served 
us well in an industry of unconstrained 
resources.

Aspiration of initiating a dialogue about our 
professional responsibility:  
the dialogue must engage with matters 
beyond engineering and find relevance in 
the disparate academic research, to drive 
the pragmatic decision making required by 
industry.  

This thesis is not intended to be the final 
word, but rather a contribution to the body 
of knowledge that can be used to focus 
dialogue in this important area.

Our current methods of evaluating design fall 
a long way short of meeting the needs of a 
sustainable future.  We have an obligation to 
embrace the search for ways of quantifying 
the impacts of our design decisions.

Will it be nirvana? No, but it will be a world 
considerably more decent and durable than 

what lay in prospect in the early 20th century. 006

 
 
 



001001

The following document considers a 
theory perceived by Ralph Abraham, a 
professor at the University of California 
and pioneer of the Chaos Theory.  He 
explores Hesoid, a trinity made up of the 
Chaos, the Gaia and the Eros theories.
  

Chaos theory [born in 1975] is the branch 
of mathematics that provides models for 
intrinsically irregular natural processes. 
The Gaia hypothesis [formulated in 1973] 
suggests that the Earth, as a whole, is a 
complex system capable of self-regulation. 
Erodynamics [appearing in 1989] applies 
the theory of dynamical systems to human 
societies, the creative impulse, the spiritual 
medium that links Chaos and Gaia.  The 
chaos theory provides us with new tools to 
understand these global complex systems 
by translating the context into a concrete 
form - sustainability.  It teaches us to spot 
biospheric changes through discontinuities, 
unperceived tendencies, domino effects 
and vicious circles.  

Rene Passet, one of the fathers of bio-
economy, declared we should concern our-
selves not with the sustainability of things 
but with the sustainability of functions.  
The Cartesian notion of the world, makes 
us believe that the only draw back of late 
reaction is to operate from a less favorable 
position, but in reality the process of unsus-
tainability is life with discontinuities in which 
slow variations alternate with lightning-quick 
changes.

Arthur Battram, in Navigatin Complex-
ity, reminds us possibilities is created by 
means of a language.  It is not important for 
its capacity to describe the world, instead 
to invent new worlds.  It is in this time that 
we can shed inappropriate paradigms 
and acquire suitable skills. He suggests 
a few aspects to reform: - the instinct to 
an integrating vision, humanity forms an 
inseparable part of nature; and transforma-
tion is an intrinsic property, it will outlast 
individual memory which proves we have 
the capacities to be sustainable, to build 
healthier societies.

Iceland - Glaciers meltingBiodiversity is threatenedCoral reeves threatened by global warming

The Earth - satelite image showing ice receding 001 [b]
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A new social, cultural and political attitude, 
beyond the skeptical rejection ism of the 
recent late-century, will spur more qualitative 
construction environments.  If we express 
our territory through the construction of envi-
ronments, an optimistic belief in the capacity 
for innovation, in the possibility of combin-
ing research and creation in new operative 
concepts, would generate knowledge and 
promote new criteria  for new methodologies 
towards evolutionary action.  This expresses 
the growing importance of areas of knowl-
edge and the need for institutions promoting 
positive innovation of the environment.  It 
allows for productive settings, which entails 
reflection on new technological challenges 
of the digital society, translating into re-

equilibrium.

Iceland - Glaciers melting

Modernist architecture is architecture, starting 
from an illusion, focussing on the aesthetic 
end-product, instead of a resource efficient 
product.  Creative solutions through innova-
tive, advance technological design, is essen-
tial to enable us to achieve an environmental 
friendly design. It all depends on how the 
technology is used, and right now, its used in 
insufficient isolated packages, not available to 
the public society, remaining in scientific labo-
ratories, not reaching its prime audience. A fa-
cilitator with an integrated system, connecting 
the data and the facts is needed in order to al-
low us to “get wired” and see the connections, 
to design a resource efficient project as our 
optimal goal, [Technology:  The application of 
practical or mechanical sciences to industry 
or commerce; scientific methods used in a 
particular field [Collins English Dictionary].

_the sustainable design challenge - 
project S.O.S:
It’s a serious environmental emergency 
and results in an extreme imbalance in our 
planet’s ecosystem.   With this in mind, 
responding to the pivotal issue, at the core 
of our every action, is not something which 
can be bolted onto our comfortable lifestyles 
- ruled by constant technological innovation, 
an advance  phenomena,  ensuring continu-
ous forms of change in every single field. A 
function holding the key to a promising future, 
if applied in a proper manner, but currently 
one of the causes of our biggest concerns; 
climate change. To establish an equilibrium 
of the ebbs and flows of these ecosystems, 
we need to add some effort, recognize our 
interdependency on these resources and start 
to integrate these facets socially and eco-
nomically - naturally applying it to all scales 
of  life.  In essence, the challenge becomes 
a design challenge, and we as designers 
have to evolve from being individual authors 
to facilitators of change. To plan and develop 
high-performance resource efficient infrastruc-
ture networks combined with cohesive neigh-
bourhoods to support a healthy urban life as a 
post carbon twenty-first century society.  
The concept of sustainable development is 
not new, but it needs to find a path in society, 
fitting within the framework as an opportunity 
for implementation. 

_climate change - nature or human 
nature?

Climate change, a phenomena becoming 
the greatest challenge in our lifetime, prov-
ing global warming is no longer a myth, but 
instead, a well-known reality we need to ad-
dress.  Although this prognosis has complex 
and contradicting viewpoints, we have to start 
realising the degree of importance.  Climate 
change is a threat with physical evidence,  
which can alter the natural world of hu-
man society - how we provision ourselves 
with food, shelter, energy and water.  It can 
revolutionize economies,  shift from energy 
efficiency to hyper-efficiency,  culminating in 
a world powered by sunlight, solar energy 
and biomass.  The design revolution will grow 
from disciplines we call industrial ecology, 
natural systems, biomimicry and ecological 
engineering.  An urgent matter we have to act 
on, otherwise, we will face dire consequences 
in the blink of an eye.  Whether its a natural 
process in a sequence of climate changes or 
a human driven act, the relevant question re-
mains: how is the human race going to adapt 
and embrace these changes?
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evidence

storms
There has been a definite increase in the severity and 

frequency of storms over recent decades. In 2000 

Mozambique experienced catastrophic floods, repeated 

in 2001.  In 2002 devastating floods occurred across Eu-

rope, creating one of the worst flood catastrophes cities 

like Prague has ever seen.  

floods

Magnetic storm

Increase in severity of storms

Satelite view of storm

Thunder storm

008

009

011

012

010

014 

 
 
 



001001 002

Southeast Asia experienced exceptional 
rainfall in 2004, leaving 30 million Bangladesh 
citizens homeless.  
El Nino has produced severe effects due 
to the warming of the Pacific ocean.  Sea 
temperatures in the Antarctica are rising at 
five times the global average.  An increase 
of 2.5C since 1940.  Antarctic summers 
have lengthened by 50 percent since 1970, 
resulting in receding of polar ice and rapid 
flora expansion.  In Iceland Europe’s largest 
glacier is breaking up, likely to slide into the 
north Atlantic, threatening the sea levels [The 
Observer, 22 October 2000].  
The sea level has risen 250 mm since 1860, 
due to thermal expansion.  
At the same time massive melting of the Alps 
glaciers occur, losing 50 per cent of their ice.  
The Himalayas are also receding faster than 
anywhere else on earth.
In Alaska general thinning of sea ice due to 
warmer winters, leading to a change in migra-
tion patterns and numbers of wildlife species, 
posing threats to Eskimos [New Scientist, 14 
November 1998].
Since the later nineteenth century, the global 
mean surface air temperature has increased 
between 0.3 and 0.6 C.  In 1998, the tem-
perature surpassed the previous record in 
1995 by 0.2C - the largest jump ever recorded 
[Worldwatch Institute in Scientific Ameri-
can, March 1999].  
According to NASA scientists, Greenland 
landbased ice sheet is thinning by 1m per 
year, which leads directly to a rise in sea 
level, threatening coastal regions [Nature, 5 
March 1999]
Spring in the northern hemisphere is arriving 
at least one week earlier than 20 years ago, 
with extreme heat episodes especially in the 
summer of 2003.
Oceans, being our largest carbon sink, are 
becoming less efficient as a result of a tem-
perature increase.

 

                            
Thomas Jefferson - Architect 
[1789]: “I say earth belongs to 
each generation.  No generation 
can contract depths greater than 
may be paid during the course of 
its own existence.”

Albert Einstein 1956: “ The 
world will not evolve past its cur-
rent state of crisis by using the 
same thinking that created the 
situation.”

_the nature of the problem

Scientists continue investigating the com-
plicated relationship that govern the Earth’s 
climate and temperature, and even with hard 
core evidence, the occurrence of natural dis-
asters all over the globe, society is still strug-
gling to commit to resource efficient living.  
The key element for life on Earth, Carbon, 
forms the basis of micro-organisms, plants, 
and animals.  These compounds play a major 
part in ensuring the planet’s temperature  is 
warm enough to support its rich diversity.  
But, true to our human nature, addicted to 
the luxuries of life provided by fossil based 
energy, this delicate balance is disrupted.  Un-
der natural conditions, the release of carbon 
is equalised by the absorption of CO2 by 
plants. Our interference overturns this delicate 
balance and in the process adds a further 6 
billion tonnes of carbon to the atmosphere 
above the natural flux each year. 

The sooner the vastness of the serious 
threat can be understood, the sooner we can 
commit to renewable energy sources and 
bioclimatic architectural design.

ice melting

Specie extinction

Alaska - thinning ice pose threats to Eskimos

Antartica - rising sea temperatures

Antartica - receding polar ice and rapid flora expansion

Magnetic storm

Satelite view of storm
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and inform our new generations to be able to 
find futuristic solutions for our current prob-
lem situation.  We need to turn the “system” 
around, and that entails proper communica-
tion with the next generation.

_cultural:

We are part of nature, and all changes to na-
ture have a direct  impact on us, making this 
challenge partly cultural.  We are currently 
stuck in a certain traditional belief system, 
bewitched by a high entropy concept of qual-
ity,  a luxury, using astronomical amounts of 
energy to achieve.  A paradigm shift should  
question the assumptions we’ve made 
towards our lifestyles.  Rather evolving our 
typical social patterns into a better combina-
tion of solutions towards sustainable living.  
In Africa, the San-khoi khoi’s traditional 
respect for the environment was always 
shown.  Their believe system revolve around 
the knowledge that we’re not the masters but 
only a part of the cosmos.  They are able to 
adapt to change, even though their political 
and economic problems do tend to gain the 
upper hand.  These basic cultural principles 
need to be applied to all cultural groups.  We 
have to create a new cultural-aesthetic way 
of looking at life and how we live it,  embrace 
these changes, sacrifice our living standards 
to enable ourselves to prepare for a position 
in which we can accommodate the global 
challenges that await us.

But even if the severity of our current situ-
ation is understood, there are still several 
factors prohibiting to commit in this regard.  
The main three factors are:
 
_political:

On October 18, 1973, newspapers an-
nounced the end of a period of growth and 
prosperity.  Arab countries decided to impose 
an embargo on oil exports, to Western na-
tions supporting Israel in the forth Arab-Israeli 
War.  The price of oil doubled, followed by 
an economic crisis altering the production 
system. Initially researchers started experi-
menting with alternative renewable energy 
resources, but after the second oil crises in 
‘79, the oil price declined and the necessity to 
find alternative energy sources was gradually 
forgotten.  The reason, limitless development 
was driven by particularly cheap oil, defined 
as the age of Hydrocarbon man -   a turning 
point in the field of architecture.   Allowing the 
human race to maintain the lifestyle of energy 
addicts,  not realising these luxuries  come at 
a high price.  Today, faced with a recurrence 
of the same problem, its obvious we haven’t 
learned from our previous mistakes, and 
history repeats itself.  Except todays energy 
problem is accompanied by a heightened 
environmental crisis.

_psychological:

A good law does not necessarily make a 
good citizen, especially where the aware-
ness-raising consensus varies from one 
country to the next, from one belief system 
to another. What instruments can be used to 
persuade the global society to live accord-
ing to resource efficient lifestyles, prompting 
them to forget the luxury of choice in order 
to work towards a twenty-first post carbon 
society?  There is no magic formulae, in 
some cases coercion is necessary, in other 
persuasion or incentive.  The most convinc-
ing way is to demonstrate, create awareness 
among the public realm.  In short, educate 
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Hence, the building becomes co-responsible 
for  its energy consumption.

_flexibility:
The International movement, did not facilitate 
society’s needs, merely projected their view of 
architecture as an object set within the land-
scape. Instead the movement focussed on 
designing sculptural architecture, not able to 
adapt and change through time,  Post-modern 
buildings accept the future use of buildings 
might change, and design accordingly.  Ena-
bling the skin and internal functions to change 
without affecting the structural integrity.  

_transforming society views:
While the Modern Movement focused on 
social transformation, the Post-modern 
movement recognised the existence of dif-
ferent world views, allowing and encouraging 
society to participate and designers to open 
the building to self-express the users needs 
and opinions.  This encourage users to add 
something to the building and subsequently 
retract something from it, making it more than 
just and object,  becoming a memory through 
its making and its use.  

To follow is a time-line, describing 
green architecture’s roots and its 
evolution through time:

_the roots of green architecture

The polarization between views on the topic 
of green, sustainable architecture, reflects 
two profoundly opposed philosophical ap-
proaches.  For some, through radical change, 
with economic growth ceasing, a shift back to 
simple community-based lifestyles - result-
ing in local vested solutions.  Others believe 
innovative technology might be the answer, 
if practiced in an ‘appropriate’ manner.  They 
prefer the formation of new structures and 
communities, instead of delving in the past, 
resulting in a more interventionist approach to 
solve our ecological disaster.

Neither of the above mentioned views will pre-
vail.  If we can find a middle ground between 
these strong view points, turn it into a coher-
ent strategy, it might lead us to an equilibrium.

_post modernity ecologicalism:

_resource efficiency:
Apart from a few exceptions, Frank Lloyd 
Wright and Mies van de Rohe, the Internation-
al movement did not take resource efficiency 
into account.  While post-modern buildings, 
has developed a more energy conscious re-
gard to quantity, type, location and renewable 
resources.  

_replace what is displaced:
Frank Lloyd Wright viewed land as a 
resource, connecting the building with its 
surrounding environment.  The rest merely 
placed the building within the landscape, 
functioning as an external expression.  The 
Post-modern movement tend to integrate the 
building with the landscape.  Either through, 
under or over the building, using its natural 
qualities to filter the air, convert carbon diox-
ide and assist in a healthy micro-climate less 
reliant on mechanical and artificial systems.  
The building takes some responsibility to 
achieve resource self-sufficiency.  Harvesting 
energy, recycle it and apply it for re-use,  mini-
mising the ecological footprint of the building.  014
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