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The Sustainability Potential of Traditional Architecture in the Arab

world-
With Reference to Domestic Buildings in the UAE

PhD dissertation
by

Maha Sabah Salman Al-Zubaidi

Abstract:

This research is advocated to investigate sustainability potential in traditional architecture in
the Arab World through developing Sustainability Assessment Method (SAM) appropriate to

the natural environment and social values in the region.

Problem of this research is the need to formulate a set of guidelines for planning policies and
design decisions for contemporary architecture, especially domestic buildings with regard to

the potential of sustainability evident in traditional architecture in the Arab World.

The research aims to estimate the sustainability potential of traditional architecture in the
Arab world, with particular reference to domestic buildings in the United Arab Emirates. To
fulfill that aim, this research is concerned in developing Sustainability Environmental
Assessment Method (SEAM) and Sustainability Social Assessment Method (SSAM)
appropriate for the UAE and the Arab World by investigating existing sustainability

assessment methods.

This research methodology used Comparative Analysis (CA) for ten houses, five traditional
and five contemporary, in the UAE using descriptive, qualitative and spatial analysis for these
case studies. Two of these case studies were chosen, one each from the traditional and
contemporary categories, to be tested in the empirical part of this study. The two chosen
case studies were assessed using the proposed SEAM and SSAM to investigate
environmental and social sustainability performance of traditional and contemporary houses

and to test appropriateness of the proposed SEAM and SSAM.

The research was divided into three parts. The first part aimed to build the theoretical
background for sustainability and sustainable architecture review. This part consisted of the
introduction and three chapters. The first chapter discussed sustainability as a concept and
philosophy of worldwide concern and environment and sustainability dilemma in the Arab
world. The second chapter investigated the sustainability potential in Islam and Islamic
legislations, and how they were demonstrated in architecture, especially the traditional

houses in the Arab World with reference to the UAE. Exploring natural and cultural



background of the UAE and architecture development during the 20™ century was discussed

in the third chapter to formulate the theoretical frame for the research context.

The second part, consisting of three chapters, was dedicated to formulate environmental &
social sustainability assessment Methods. Investigating the sustainability environmental and
social assessment methods to develop Sustainability Environmental Assessment Method
(SEAM) and Sustainability Social Assessment Method (SSAM) was discussed in chapters
four and five. Environmental and social sustainability dimensions in traditional and
contemporary domestic buildings in the UAE were investigated in chapter six using the
proposed SEAM and SSAM.

The third part was dedicated for planning the research methodology & case study model,
testing, and developing the Sustainability Assessment Methods. In chapter seven the
research methodology, which is the Comparative Analysis (CA) was discussed. This chapter
explained the objectives of the CA, methods of data collection, and methods of data analysis.
Chapter eight focused on testing and crystallising the proposed Sustainably Assessment
Method (SAM). This chapter introduced a modification of the proposed Sustainability
Assessment Methods based on the findings of testing the SAM.

Conclusions of the research and discussing major findings were illustrated at chapter nine.
This chapter also discussed limitations of the research and pointed the research contribution
to knowledge. Finally, the research set sustainable building checklist, formulated several

recommendations, and suggested further studies to enrich the subject.
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A public space where men meet

Muslim feast after Ramadan and after Hajj(pilgrimage)
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Hijri date
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Hudjrah
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Jadumi
Jarid

Jisr

Kabat
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Kareen

Muslim feast after Hajj (pilgrimage)

Type of stone used for facing in traditional architecture

A traditional way to pull groundwater especially in mountain regions
Lane, alley or passageway

The small door within the big entrance door

Courtyard; an open space around or within a building

Sleeping mats

A decorative horizontal edge define the joint between walls and roof
Room in the roof, used in hot periods, with walls opened from the top to
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Roof Frame

Mud mixture made as blocks

Garden

Tradition or reported saying of the Prophet Mohammed (PBUH)
Muslim pilgrimage to Mecca

The permitted actions or sayings set by God to Muslims

House, quarter

Bathroom

The prohibited actions or sayings set by God to Muslims

Family Wing

Women’s Quarters

Courtyard (see also Hosh, Minsera)

Immigration of the Prophet Mohammed(PBUH) from Mecca to Al-Madinah

The date Moslems use since immigration of the Prophet Mohammed
(PBUH) from Mecca to Al-Madinah

Courtyard, enclosure, enclosed area (see also Hawiyah, Minsera)
Sleeping Room

See liwan

Sleeping space or room ( part of the master bedroom)

Roof Deck

Bridge (also Girder)
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Screened mezzanine women'’s reception usually overlooking male
reception

Type of traditional houses in the Gulf Region. It is considered of winter
house and mostly built in mountains is built of permanent materials t as

mud in coastal regions and stone in mountains.
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Katiba
Katula
Khaimah
Khimah
Kharkhara/

Kouba
Kowar
Kowshan
Kuwar
Liwan
Mabayn
Madhafa
Madbaseh
Magaz
Mahallahs
Makhzan
Majlis

Malkaf
Makhzan
Mangroove

Magsura

Maridor
Masabeh

Masaif

Mashait
Mashrabiya
Maskan

Masqut

Matbakh

Mawqed

Merzab or Mezrab
Minsera

Mirwah

A local term for coral stone with the implication of something rough
Iron bars on windows

Lookout above street door

See Arish

Tent

Culvert as a vertical pipe in the external walls for waste water from upper
baths or toilets

Women'’s room

Oven or stove for cooking put in the kitchen or sometimes in the courtyard
Lobby

Portable Oven

covered semi-open passageway or space surrounding the courtyard
Passage connecting male female quarters

Guest's Wing

Date syrup room

Indirect or offset entry

Neighbourhoods (see also Fareg))

Upper room

Male reception room located at the front of the house and towards the
main entrance, it also means sitting area

Wind Tower

See Kareen

Palm matting in roof construction

Bay window with wooden lattice screen to provide privacy without
impeding the flow of air

Bay window

Small ventilation openings in traditional houses that allow light and breeze
to pass through, usually at the upper part of the wall

Summer house

Winter house

Wooden Grill or Screen

Family Room

Wall type wind scoop

Kitchen

Cooking stand of clay

Gutter

Courtyard (see also hosh, hawiyah)

Women'’s living room and reception hall
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Mostarab

Neem-sirdab,

Parasti
Qa’a
Qalab
Qandil
Qateeaah

Quran

Rawshan

Rawshanah
Rawzanah see
Farkhah
Ramadan
Sabat

Sahn
Sakinah
Sanajil
Sarooj

Sas
Shari’ah
Sherbak
Shubbak
Sikka
Sirdab
Stable

Sunnah

Suq

Surah (pl. suwar)
Tawaa’

Tidumi

Tofah

Ummah

Toilet (see also Qateeaah)

A space around the courtyard dropped down by (1.00-1, 20) m used in
traditional houses in Iraq, which means (half-basement)

Palm-frond house, see Arish

Main hall of the house usually reserved for male guests.

Brick form

Date Store

Toilet

The Holy Book of Moslems; it is the basic source of Islamic teachings and
jurisprudence as it is the word of God

Upper floor rooms or bay window with adjustable louvers placed in sliding
wooden panels to provide privacy while allowing breeze to flow

Small niche in the walls; used for windows also

The small door within the big entrance door

Muslim Holy month of fasting

See Liwan

A open space or courtyard
Calmness and quietness

Room with bay windows

Blend of red clay and manure used as mortar bond
Foundation

The sacred, revealed law of Islam
Wooden Partition

Window (see also Darisha)

Lane, alley or passageway

Basement

Animal shelter
The model behaviour of the Prophet, the practice he endorsed and the

precedents he set; the Prophet’s traditions, sayings and deeds

Market or shopping area

A chapter in the Holy Quran

The well where family gets water, it is usually located in the courtyard
Dayroom or sitting space ( part of the master bedroom)

Partition wall

the nation of Muslims who accept the principals of Islam regardless of any

radical, social, geographic, or other differences
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Urf

Warish
Wudhu

Zariba
Zaweiah
Zaweyah

Zawiah

Zugaq (pl. aziggah)

Custom; Action or belief in which persons persist with the concurrence of
the reasoning power and which their natural disposition agrees to accept
as right

Parapet or lattice screens around roofs in traditional houses

Prayer ablution; washing some body parts before praying as hands, face,
and feet

Stable

A religious building where Muslims is dictated to praying and worship
Bathing room in traditional houses

Small mosque or a place for prayer

Lane, alley or passageway
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Part One Introduction & Literature Review

Introduction

During the last two or three decades, when so much publicity was given to our doubtful future
on this planet, thinking of nature and concern about environment became an important issue
all over the world. Rapid developments in different fields: industry, transportation,
communication, and construction, caused radical environmental changes. This affected
atmosphere components and the vegetation cover, which may change the balance of
environment causing natural resources depletion. Architecture plays an important role in this
earth environmental crisis due to the great amount of consumed resources and waste and

emissions released.

Sustainable development, based on the definition of the World Commission on Environment
and Development (WCED), is to meet the needs of the present without compromising the
ability of future generations to meet their own needs (WCED, 1987, P.9). This definition
refers to the significance of changing the way we live and build to respect environment
through efficient use of natural and renewable resources without damaging the nature or

affecting the environment.

In the past, when the building envelope was the main element man used to protect himself
from a harsh climate, he had to depend on passive energy and natural resources, such as
sun, wind and earth. Passive energy involves the use of natural energy sources for
environmental, healthy, and economical reasons in our buildings. Traditional architecture, in
the Arab world, represents a living witness for the suitability of this architecture to the local

environment, which incorporated the essence of sustainable architecture.

This research is concerned on identifying the sustainability potential inherent within one type
of traditional architecture: the house, where the family spends most of its time for living and
doing private activities. The house was the oasis of the family in the middle of the hot desert
climate that characterizes most of the Arab world region. The accommodation of the house
with the ambient environment was achieved using natural resources in sustainable
approaches. There was an efficient interaction between architecture and natural resources
as sun, wind, high seasonal & daily temperature fluctuation, site topography, available

building materials and cultural values.

Statement of the Problem

The research investigated houses in the Gulf region, where the climate is considered tropical
and desert, with reference to the United Arab Emirates as the case study, because its
traditional & contemporary architecture is representative of the Gulf architecture in typology &

criteria.



Part One Theoretical Background

Traditional architecture in the UAE was based on modifying ambient environment to protect
the occupants. Protection was needed from dense solar radiation, extreme temperatures,
high humidity and dusty winds. The potential of sustainability in the architecture, especially
houses, in this region emerged through modifying and getting adapted to environmental

factors, in order to create a comfortable internal microclimate.

Climate was a major factor in the formation of traditional architecture, where several
responses to climatic conditions can be found: court yard houses and Arish (houses built of
palm tree leaves) in the coast districts and some oases. Tents were the traditional home and

shelter for the Bedouins in the desert, and stone houses with pitched roofs in the mountains.

This study will deal with the architecture of the coast district in the UAE, especially Dubai and
Sharjah. These two cities were chosen as models because both of the cities have rich
traditional & modern architecture, while Abu Dhabi (the capital) is mostly a modern city and
only few buildings were preserved individually as the Fort Palace (built in 1763 ) and some
buildings in Delma island. The other Emirates: Al-Fujaira, Ajman, Ras Al-Khaima, and Aum
Al-Quian are still simple cities and do not have modern architecture compared with

contemporary buildings in Dubai and Sharjah.

This research relies on the integration of both theoretical and empirical investigations. At the
theoretical level, a documentary analysis of secondary data employed to investigate the
context of the research problem and build a basis for the identification of the potential for
sustainability. The documentary analysis was used also in examining the appropriateness of
several sustainability assessment indicators as a framework to assess the sustainability
potential in the traditional and contemporary architecture in the UAE. These can be used as
the theoretical basis for developing the Sustainability Assessment Method (SAM). At the
empirical level, a Comparative Analysis (CA) of different houses in the UAE, traditional &
contemporary, was carried out. Through the CA, three techniques were used; a descriptive
analysis for the case study houses, a quantative (statistical) analysis, and spatial analysis for
each case study. The CA aims to investigate environmental & social sustainability potential in
traditional and contemporary houses in the UAE. It also aims to examine the applicability of
the proposed Sustainability Environmental Assessment Method (SEAM) and Sustainability
Social Assessment Method (SSAM).

Developing Sustainability Assessment Method aimed to examine the sustainability potential
in architecture in the Arab World. This required deep investigation for the concept of
sustainability, in general, and the criteria of sustainability assessment methods, in particular.
This research concentrated on environmental and social sustainability on one type of
buildings; the house. Thus, developing SAM was based on these dimensions with reference
to houses.
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Conclusions of this research were drawn at three levels. The major finding is the
development and testing of a Sustainability Assessment Method (SAM), environmental and
social, for examining the sustainability potential in traditional and contemporary architecture.
Through this research, the potential of sustainability in the Arab world was identified. The
research demonstrated that the government policies and building legislations have an
apparent role in the crisis evolution. It was concluded that Sustainability Assessment Method
represented an appropriate way to evaluate the sustainability performance of the buildings in
the region. Formulation of sustainable assessment methods, environmental, social, and
economical, requires efforts of many experts and specialists in different aspects. The
Environmental and Social Sustainable Assessment Method, proposed in this research, is
appropriate to be used for contemporary architecture in the region, yet it might need further
input from different specialists. Thus, the research proposed further researches to investigate
issues that were beyond the limits of this research. The research suggests a number of
recommendations for the designers, municipalities & local authorities, schools of

architecture, developers and decision makers.

Research Aims
To estimate the sustainable potential of traditional architecture in the Arab world,
with particular reference to the United Arab Emirates housing.
To identify sustainability principles in Islam and how they were demonstrated in
traditional houses design in the Arab World.
To investigate existing sustainability assessment methods in order to develop
sustainability environmental and social assessment methods appropriate for the
UAE and the Arab World.
To formulate a set of guidelines to provide a basis for planning and design
decisions for new housing with regard to the potential for sustainability evident in

traditional architecture.

Research Objectives
To explore and understand the meaning of the term” sustainability” and the issues
surrounding it by examining sustainability criteria.
To analyze traditional and contemporary housing in terms of plan, form, building
materials, construction, environmental performance, and in particular social
sustainability.
To assess the sustainability potential of traditional and contemporary housing.
To formulate guidelines found in the above exploration and analysis for use in

contemporary housing design for the region.
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Research Question
Can the potential for sustainability present in traditional housing in the United Arab Emirates

be used to formulate guidelines for modern housing development?

Research Hypothesis
Traditional houses in the United Arab Emirates are more sustainable and are
more appropriate for the ambient environment than their contemporary
counterparts are.
It is possible to develop a sustainability assessment method to examine the

sustainability potential in traditional & contemporary architecture.

Refinement and modification
The testing of the resulting guidelines relating to new proposals for the design of housing
with a sustainable component would form the final process to determine the validity of the

hypothesis.

Scope of Research

This research includes three levels of investigation. The first level focuses on the historical
background, which aims to define both the constant and changing factors and their influence
on traditional architecture in the aspects of socio-economic, environmental and culture. The
second level investigates the current situation in contemporary architecture and the reasons
behind transformations in the environmental, social, and economical sustainability. The third
level investigates the future prospects and the need to develop approaches and suggestions
for addressing the sustainability in architecture in the Arab World. Figure 1 shows a structural

diagram of these Levels.

Figure 1: Structural Diagram of the Levels of investigation
(Source: the author)
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To build a clear basis for dealing with this research and answering the research question,
this research requires a review of the relevant literature on sustainability, sustainable
buildings, sustainability assessment methods, traditional architecture and contemporary
architecture, and environmental issues in the UAE. The scope of this research embraces the
main themes that enable us to test the research hypotheses and achieve its objectives.
These themes are:
The traditional architecture in the Arab world with reference to the UAE : issues
raised in this research cannot be discussed unless investigating the context of the
research problem, which is the traditional and contemporary architecture in the UAE,
with special reference to houses. The investigation includes identification of the
features of architectural sustainability, environmental conditions, and social values
and the occupants’ style of living.
The available assessment methods : sustainable assessment methods as
indicators to enable policy makers to integrate their decision-making on projects,
plans, policies and programs so that they are consistent with sustainability principles
is investigated on two levels. The first level is the appropriateness of sustainability
assessments to be applied to buildings in the Arab world. The second level is setting
guidelines for development policies and building legislations that implement
dimensions of sustainability in the built environment.
The proposed Sustainability Assessment Method (SAM) : dealing with this theme
is carried out on two levels; firstly, development of the SAM, and secondly, testing the
developed SAM. Two kinds of sustainability assessment methods is developed to
assess environmental and social sustainability dimensions; one is Sustainability
Environmental Assessment Method (SEAM), the other is Sustainability Social
Assessment Method (SSAM). Testing the proposed SAM aims to investigate its
appropriateness to evaluate the traditional and contemporary buildings through
assessing sustainability potential of these buildings. In addition, the testing process

intends to examining and refining the proposed SAM itself.

Reasons for Choosing the UAE

Over the period since its federation on December 2, 1971, the United Arab Emirates has
witnessed dramatic changes as the revenues from its oil and gas production have been put
to good use in the building of a modern infrastructure, while its population has grown by over
ten fold. That process of change has taken place against a backdrop of social stability and
political continuity that is all the more remarkable because of the upheavals and conflicts that
have affected other parts of the Arabian Gulf region (Al Abed & Hellyer, 2001, P.6).
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These changes occurred alongside with the oil discovery in the region, economic prosperity,
drastic income growth, and transformation of lifestyle. A lot of social values and cultural
standards were affected as well as architecture and cities both qualitatively and

quantitatively.

The UAE may not be the biggest Gulf country in the area or have the most resources, yet it
has become a model for the region and the Arab world. The accelerating steps that have
been taken place since the 1970s and the un-preceded development policies, especially in

Dubai, have made the country a focal point for many countries especially in the Arab world.

A lot has been written about the UAE: the economic prosperity, luxurious lifestyle, well-
planned cities, pioneering buildings, wonderful malls and shopping centres, and leading
development policies. Many books, articles, and researches have been accomplished by
locals and foreigners in different aspects; mostly on economical success, social changes,
and traditional architecture of this country. Nevertheless, analytical studies of architecture in

the UAE, especially the contemporary, are rarely to be found.

During the author’s stay in the UAE, she was fascinated with traditional architecture with its
barjeels, masonry walls, wide arches, and highly-craft decorations. Its contemporary
architecture attracted her with its boldness and uniqueness. Contemporary houses motivated
her mind with the way people tried to compromise between their traditional and social values
in one hand and the modern lifestyle in another hand. In parallel, author's interest in
sustainability was growing day by day; the more she reads about the subject, the more she

recognizes that there is more needed to be known and learnt.

The author’'s academic background and her previous studies about Islamic and traditional
architecture made her realize the resemblance between principles of traditional architecture,
which was built on Islam legislations, and the principles of sustainable architecture. All these
issues: sustainability, traditional architecture, and contemporary architecture in the UAE, led
to compile the topic of this study.

The Research Methodology

Architecture and the built environment reflect many social and cultural aspects of the society
in which it is found. The impact of socio-cultural aspects on architecture is best observed
when a society is undergoing major changes. As suggested by Farmer, the impact of culture

upon what is built can be seen from several standpoints (Mahgoub, 1997):
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by comparative analysis of the ranges of buildings built by societies

by considering typological variations of particular type of buildings from one culture to
another

by examining how what is built within a society varies over time

by noting what is built within a society by subcultures

by comparing the building output of different peoples building in the same place

by comparing the use of space between cultures.

The strategy of this study is to examine the development of what is being built within a
society over a period and its relationship to the social and cultural aspects, as evident in the
case of the United Arab Emirates. This research focuses on environmental, social and
cultural aspects influencing architecture through a comparison between architecture before
and after the discovery of oil in the region as a reflection of other aspects of society from the

sustainability standpoint.

This research methodology will carry out quantitative and qualitative analysis for ten houses,
five traditional and five contemporary, in the UAE using Comparative Analysis CA. Through
descriptive, qualitative and spatial analysis for these case studies, two of these will be
chosen, one each from the traditional and contemporary categories, to be tested in the

empirical part of this study.

The two chosen case studies will be assessed using the proposed SEAM and SSAM to
investigate environmental and social sustainability performance of traditional and

contemporary houses and to test appropriateness of the proposed SEAM and SSAM.

This research relies on the integration of both theoretical and empirical investigations.
Investigations are divided into three levels: Theoretical level, empirical level, and developing

the assessment method.

The theoretical level: A documentary analysis of secondary data is used. Documentary
analysis means content analysis of the relevant documents that include books, journals,
magazines, archival data, and field survey and observations. The documentary analysis aims
to:

investigate the context of the research problem

build a basis for the identification of the features of the sustainability that will be

determined through complementary field investigations
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examine appropriateness of the Sustainability Assessment Method to evaluate
the building sustainable performance

construct a theoretical basis for developing the Sustainability Assessment Method
(SAM).

The empirical level: Comparative analysis of two traditional and contemporary case study
houses, chosen out of ten, will be carried out. Through the Comparative Analysis, three
techniques will be employed to collect primary data. These techniques are; systematic
analysis of the architectural drawings, quantitative analysis to the houses statistics, and a
direct observation. The architectural analysis and houses statistics analysis aim at:
examination the main comparison criteria
investigating different building responses to the same criteria (factors)
examination the appropriateness of the proposed SAM criteria to express the
codes that each of traditional and contemporary housing responded to in

assessing the sustainability (as part of the SAM testing).

Figure 2 shows a conceptual framework of the empirical investigation, while figure 4 shows a

framework of the research and procedure of investigation.

Figure 2- The conceptual framework of the empirical investigation

(Source: the author)
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Developing the Sustainability Assessment Method (SAM): The process will be carried out
through two stages:
Stage one (the proposed SAM): In this stage, the preliminary framework of the proposed
Sustainability Assessment Method is formulated through a theoretical investigation. This
stage includes:

Setting principles of the proposed SAM.

Identify criteria that express the SAM principles (assessment criteria)

Setting the SAM rating system and evaluation criteria

Stage two (the final SAM): This stage includes:
Testing the proposed SAM is carried out at two levels. The first is to test the reliability
and objectivity of the SAM through examining appropriateness of the proposed
assessment criteria to express the professional and public codes. The second level is
to test applicability of the proposed SAM and explain ways of interpreting the
assessment criteria in buildings through its application on two case study houses.

Refining and crystallising the tested SAM in its final form.

Figure. 3 shows a structural diagram of developing the SAM

Figure 3- Structural diagram of developing the Sustainability Assessment Method
(Source: the author)
Figure 4 demonstrates framework of the research and procedures of investigation by
illustrating components of constructing the research problem and procedures to formulate the

final findings.
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Figure 4 -The research framework and procedure of investigation

(Source: the author)
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Research Organization

The research is divided into three parts. The first part aims to build the theoretical
background for sustainability and sustainable architecture review. This part consists of three
chapters discussing the evolution of sustainability, principles of sustainable architecture,
sustainability dilemma in the Arab world, sustainability principles in Islam and how they were
interpreted in traditional architecture, and architecture development in the UAE. The second
part, consisting of three chapters, was dedicated to formulate Environmental & Social
Sustainability Assessment Methods that were used to investigate domestic buildings in the
UAE. The third part is dedicated for planning the research methodology & case study model,
testing, and developing the Sustainability Assessment Methods throughout two chapters.
Through discussion and analysis, the final findings are formulated in the ninth chapter for

conclusions and recommendations - Figure.5.

Figure 5- Research Organization Layout
(Source: the author)
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Chapters Layout

Introduction & the literature review: illustrates research problem, its aims, objectives and
hypotheses. It reviews the literature on sustainability, Islamic architecture, traditional
architecture, contemporary architecture and environmental issues in the UAE.

Chapter 1. investigates sustainability as a concept and philosophy of worldwide concern for
the last decades and the environmental and sustainability dilemma in the Arab world.
Chapter 2: This chapter investigates the sustainability potential in Islam and Islamic
legislations and how they were demonstrated in architecture, especially the traditional house
design in the Arab world with reference to the UAE.

Chapter 3: The chapter investigates the natural and cultural background of the UAE and
architecture development during the 20™ century. It traces roots of modernization during the
first half of the 20™ century pursuing the architectural boom the country witnessed since
declaration of federation in 1971.

Chapter 4: This chapter investigates the sustainability environmental assessment methods
through examining existing environmental assessment methods and analysing the main
indicators of these methods to create a basis for formulation sustainability environmental
assessment method (SEAM).

Chapter 5: This chapter investigates the sustainability social assessment methods through
examining existing social assessment methods and analysing the main indicators of these
methods to create a basis for formulation Sustainability Social Assessment Method (SSAM).
Chapter 6: Investigates the domestic architecture in the UAE, traditional and contemporary,
and degree of houses’ response to environmental conditions and social values. Houses
analysis is held according to environmental and social sustainability criteria that were
discussed in chapters four and five to assist in testing the proposed SEAM and SSAM
through Comparative Analysis for two chosen case study houses in chapter eight.

Chapter 7: discusses the research methodology, which is the Comparative Analysis (CA) of
ten houses, five traditional and five contemporary, in UAE. This chapter explains objectives
of choosing the CA, methods of data collection, and methods of data analysis. The chapter
also determines analysis features that will be a basis for the comparison process in addition
to identifying characteristics of the chosen case studies.

Chapter 8: focuses on testing and crystallising the proposed Sustainably Assessment
Method (SAM). It includes evaluation method according to the indicators of the SAM. The
testing process includes also the application of the proposed SAM on the model case study
houses. This chapter introduces modification of the proposed SAM based on findings of
testing the SAM.

Chapter 9: summarises conclusions of the research and discusses the major findings and
points out its recommendations. Figure 6 shows chapters break down and the main issues

discussed in each chapter within the main three parts of this research.

12
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Figure 6- The Research Chapters Breakdown

(Source: the author)
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Literature review

The aim of investigating literature review is to look into issues of sustainability in traditional
and contemporary architecture considering its importance and value to the future
architectural trends. This will be achieved by carrying out a literature review study in this

area.

Traditions can be seen as a creative process through which people, as active agents,
interpret past knowledge and experience to face the challenges and demands of the present
(Asquith & Vellinga, 2006, P.7).

Tradition is that part of culture that is transmitted from one generation to the next one. To
some extent, a society’s identity is based on its traditional heritage. This is the reason for
which many societies place a great value on heritage. In the Arab world, tradition is not a
single layer of past cultural manifestation; rather, it is multilayered complex. Tradition is not
the theoretical part of one’s heritage or the wishful claim of renewal of old grandeur and past
glories. It is instead, the hard task of not only recognizing but also creatively transforming
those values that have accumulated over centuries, and through this process incorporating

contemporary values that did not exist before (Kultermann, 1999, P. 4).

Traditional architecture offers the greatest potential for the development of a viable
contemporary regionalism of consistent high quality, capable of providing for many building
types, both old and new. The potential diversity from the sheer richness of the heritage

diversified over centuries of continuous development (Abel, 2000. P. 171).

The Need for Studying Traditional Architecture in the Arab World

In 1931, Adolph Loos wrote that the lesson to be learned from the architecture of “peasants”

was not necessarily its forms but the way in which form was a direct response to function.

This thought was shared by Frank Lloyd Wright who described traditional architecture as

(Oliver, 2003, P.13):
"Folk buildings growing in response to actual needs, fitted into environment by
people who knew no better than to fit them to it with native feeling. Wright
expressed the opinion that traditional architecture was superior to self-conscious
academic attempts to use a historical style in generating architecture”.

Le Corbusier considered traditional architecture ideal in compromising social and
physical needs by describing traditional architecture:

..... having attained perfection in serving human needs and harmonizing with the

environment".

14
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In his book "Architecture without Architects”, Rudofsky commented, "There is much to learn
from architecture before it became an expert's art". The physical configuration of the
environment around us is just one aspect of our perception and experience of the
environment. We should look for the social and cultural meanings of architecture in the daily
life experiences of community and people in order to understand their experience with
architecture and environments. Many studies related traditional architecture to natural and
cultural environment of the location and region. Kennedy (2004, P. 224) defines traditional
architecture: “an architecture style that develops from the particular climate and social
conditions of a place”. Paul Oliver (1997, P. xxi), in his book “Encyclopaedia of Vernacular
Architecture”, confirms this by emphasizing on the interrelation between traditional
architecture and the society:
“It is particular characteristics of traditional architecture that each tradition is
intimately related to social and economic imperatives; it has developed to meet
specific needs within each cultural milieu. Seen in the context of hamlet, village
or town, the larger frame of the social structure has bearing on the spatial
organization of settlements. Families may require proximity to kinsfolk and clan
members or to the sites associated with ancestors. Exogamous marriage,
inheritance rights and other specifics of custom and tradition can affect location
and settlement growth. Within the dwelling, customary norms in organization and
utilizing space may persist through generations, requiring places for working and
sleeping, or for the preparation and cooking of food. Often they are gender or

hierarchically differentiated, changing rarely and only as societies change”.

The traditional architecture contains many values of how people lived in this area and
translates their requirements in a unique character. Therefore, these lessons should be
studied, handled, preserved, and enhanced in modern planning policies and building practice
(Bukhash, 2001, P.35). Hinrichs (1987, P. 139) believes that re-evaluating and analyzing
traditional architecture support the interrelation between policy makers and the society

"Care must be exercised however to insure that traditional architecture qualities

are carefully analyzed and appreciated" (Hinrichs, 1987, P.312). He also confirms

that : "A re-evaluation traditional systems in the Arab World would not only help

policy makers regain their self-respect and identity, but also realign them with their

own people and equip them better to be of service”.

In the Arab World, traditional architecture has great potential as a source to inform
contemporary architecture. Derek Thomas (2002, P.148) asserts that:
“Traditional architecture offers timeless precedents from which contemporary

architecture could well draw inspiration. It is significant that in the sphere of
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sustainability, Arab world countries have revisited traditional typologies to reveal

identity to contemporary architecture “.

This growing concern towards heritage and traditional architecture is part of a more general
concern for preserving the historical buildings, because these buildings, as Rashad Bukhash
(2001, P.13) considers, are historic documents and traces of early forms of art, therefore, it is

important that their integrity be preserved and that the restored object should be authentic

Traditional architecture is of great potentiality to modern. Farmer (1996, P.12) asserts that by
saying:
“As the late twentieth-century people, though, limitations of traditional cultures in

helping us to know what to do are evident”.

Accordingly, as Khalid Asfour (1998A, P. 60), an architect and academic, believes that we
may learn a lot from the past where the natural world was the guiding design principle in the
Arabian Peninsula. Examples survive of comfortable living environments answering human,
social, cultural and climatic needs. Decorative and design features were concerned with
privacy, security and temperature control. Courtyards and colonnades were both important,
the former providing shelter from sun and wind, the latter ventilation and indirect light to living
areas; and both offering security and all-important privacy. Doors, columns, capitals, roof
parapets, shutters, windows, screens and wind-towers became the motifs of regional
architecture. He calls for more study into traditional architecture in the Arab World from
different standpoints to produce more region relevant architecture to the society (Asfour,
1998B):

“Arab architectural history has to be reinvented for architects, to generate design

issues relevant to the practice. Architecture students should be encouraged to

imagine traditional mind sets and to read the logic of historical buildings in a variety

of ways”.

Marwan Ghandoour (1998, PP.151-152) agrees with this opinion adding that traditional

architecture is as important as the ancient history in the Arab World:
“Arabs should re-read their history; they should re-read not only their distant
history, but also their recent history that has contributed to the formation of the
contemporary Arab mind. The distant history, which is referred to, is the history
before the colonization and “modernization” of the Arab world. This distance
history is the era where the traditional architecture nourished and developed “. Yet
Ghandoour thinks that:” Reinterpreting tradition is a historical and global issue, but

nonetheless remains part of a number of issues architects have to address. Even
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if some solutions could be found in local tradition, they can also be found in other

traditions and in different contemporary approaches”.

It is usually traditional buildings that are particularly instructive-both the vernacular of the
local region and that of comparable biomes, those regions elsewhere on the earth with
similar climate, vegetation and geology. Buildings of the past or other cultures are not to be
copied slavishly, but rather studied so that their lessons and design devices might be
reinterpreted to suit current construction technologies and lifestyles. The Arabic architect
Rasem Badran (1998), finds that architecture should flourish from its environment; this is
evident in traditional architecture that related between sustainability dimensions, society,

environment, and economy. In this aspect, he declares:

“Architecture is concerned with culture, society and economics as well as the
surrounding environment. The interaction of all these aspects is vital in defining
the characteristics of a place”. The essence of Islamic architecture for Badran is
that it “ is 'human’, answering the needs of the community without neglecting the
individual”. Badran views the architect’s role as being intended to “propagate a
continuous discourse that investigates and excavates deeply into the secrets of

the place in order to explore its own tools and media of expression”.

Traditional Architecture, Sustainability & Islam

Buchanan (2005, P.14) believes that green sustainable design has much to learn from the
past, although there is nothing regressive about this either. In his opinion, most major cultural
epochs, such as that beginning with the renaissance, are born in part from a rediscovery and
reinterpretation of history. Just as the quest for sustainability is making us more receptive to
the wisdom of other and earlier cultures, so green design can learn much from the buildings
of the past. In this aspect Boake (1996) wonders, if traditional architecture is based upon
time tested traditional building techniques, why is it necessary, now, to reinvent vernacular

based attributes to achieve sustainable design.

As long as human kind has been building, people have creatively used materials available in
their immediate surroundings and constructed shelter with their own hands. In many ways
traditional societies have been the true leaders of sustainable development over time.
Inhabitants who are native to a particular place draw their food and water from their
surroundings, understanding that their survival requires them to maintain equilibrium with the
cycles of life around them. Klinker (2004, P.6, 7) emphasis that traditional architecture has

the essence of sustainability to be the link to more environment-respected buildings:
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"... in seeking sustainable solutions to growth that ensure our society’s continued
survival, we must respect the natural laws of environmental balance. A
reconsideration of traditional architecture can provide a vital link to the future
development of viable ecological building solutions to fit a range of urban and
rural needs. Accessing the current knowledge of traditional builders is a key

component in that link”.

In some cases, an anti-modern environmentalism dominates, in which traditional vernacular
is employed much more literally; in others, a preoccupation with new technologies and
materials predominate. Susannah Hagan (1998, PP. 107-115) asserts that modern
architecture is less ethical towards environment versus traditional:
“As will become apparent, within the new materialist remit of environmental ethics,
those who tend to be dismissed architecturally the architects following tradition
most closely — are held by some within environmental design to be the most
ethical, while those pushing the technology envelope are condemned as the least

ethical”.

Therefore, we may see the re-establishing of more richly layered relationships between
inside and outside, which inevitably discover, extend, and rework traditional types and
patterns in a process of continuity and change. This is essential to the creation of
environments which are sustaining for individuals and societies and which are sustainable
environmentally and culturally and enable us to dwell in and with rather than outside against
the environment (Stonehouse, 1998, P.130).

Many studies have been prepared about traditional architecture in the Arab World; most of
these studies related between Islam and traditional architecture because it was the region
where Islam began, flourished and spread in many countries in Asia, Africa and parts of
Europe that formulated the Islamic World. These studies discussed role of Islamic
legislations on forming urban planning and architectural product of the region that responded
to environmental conditions and social needs. This is due to role of Islam in shaping
Moslems life, As Hisham Mortada (2003, P. xix, xx) refers:

“The tradition of Islam embodies many principles of social organization and

behaviour. These principals have been established by this tradition to make the life

of believers corresponded to its objectives and message. Following these

principals, as early Moslem societies did, creates harmoniums social and physical

environments. Built environment was shaped by the beliefs and actions of the

inhabitants who adhered to a traditional Islamic way of life”.
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Suha Ozkan (2002, P.86), Secretary General of the Aga Khan Award for Architecture, in his
reference to the Middle East region's cultural background and contemporary evolution,
concludes that:

“There are examples of architecture conversant with the values of Islam, and that

the region has been fertile ground for the development of some of the finest

expressions of contemporary architecture”.

Besides its social and cultural content, Islamic architecture, as Seyyed Hossein Nasr (1978,
P.13) claims, was a model for utilizing natural resources,:
“Islamic architecture remained faithful to simple building materials and employed the
elemental forces of nature such as light and wind for its sources of energy. It
brought nature into the city through the recreation of the calm, harmony, and peace

of virgin nature within the courtyards of the mosque or the home”.

Various studies were advocated to environment and sustainability in Islam asserting how
Islam called for environment conservation and economy in resource consumption; these
studies were supported with parts of Quran and Hadith. However, the direct link between
sustainability, Islam, and architecture was not deeply studied within holistic view of

sustainability.

Relating sustainability principals and Islam were discussed in several studies; mostly on
environment conservation in Islamic prospective (Bagader & Others, 1993; De Chatel, 2003;
Wersal, 1995; Faruqui & Others, 2001). These studies refer the principles of environment
conservation to the Quranic teachings and the concepts of tawhid (unity), khalifa

(stewardship) and amanah (trust).

Francesca De Chatel (2003) considers Prophet Mohammed (PBUH) as an “environmentalist”
and a pioneer in the domain of conservation, sustainable development and resource
management. She thinks that a closer reading of the Hadith, the body of work that recounts
significant events in the Prophet's life, reveals that he was a staunch advocate of
environmental protection:
“The idea of the Prophet Mohammed as a pioneer of environmentalism will initially
strike many as strange: indeed, the term “environment” and related concepts like
“ecology”, “environmental awareness” and “sustainability”, are modern-day
inventions, terms that were formulated in the face of the growing concerns about

the contemporary state of the natural world around us”.
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Some believe that Islamic architecture is a manifestation of sustainability. At the end of his
book (Traditional Islamic Principles of Built Environment), and in the closing statement
under the title (sustainable living: re-thinking Islam), Hisham Mortada (2003, P157)
concludes:
“Most of the traditional Islamic principles that have been discusses in this book,
can be identified in the mission of sustainability. Indeed, advocates of
sustainability admit that traditional cultures and ideologies embody ideas and
principles on which sustainable living should be based. They claim that
sustainable living satisfies our needs today, without diminishing the prospects of
future generations to do the same. As the Qur'an and sunnah did some 1,400
years ago, the contemporary movement of sustainable living asks for a balance in
the consumption of resources so others can benefit from them in the future.
Sustainable living also demands a reduction in the impact of transportation on
humans and the environment. It propagates the importance of using materials in
continuous cycles and constantly reliable sources of energy as well as bringing

people together to enrich the qualities of being human”.

Few studies tried to relate sustainability principals to traditional architecture. Mahgoub (1997)
connects between the three dimensions of sustainability: environment, society, and economy
and the principals of traditional architecture. He thinks that traditional architecture is more
sustainable that the modern:
“Sustainability was manifested in traditional architecture, in different aspects, while
modern architecture neglected natural resources and ambient environment, which

led to the absence of sustainability in contemporary architecture”.

The essence of sustainability in traditional architecture was not due the way of building
alone; it was a style of life. Predecessors built to get adapted to ambient environment with no
intention to change or control it. Sustainability principals were manifested through wise
utilizing of natural resources (Al Zubaidi, 2004, P.245).

Eman Assad (2006) identified seven aspects as sustainability principals in traditional
architecture: respect of site and local environment, respect the inhabitant’s way of living,
local building materials, building materials with less embodied energy, energy conservation,

creation of long-life buildings, recycling, and desert plantation.

Although traditional architecture in the Arab World was a distinguished example of

sustainability that became the most common subject that has been written about in the past
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thirty years; perhaps nowhere is sustainability more problematic than in this region, as Jim

Antonio (May 1998) from the Architectural Review declares:

“...where an abundance of wealth and energy, with few of the restraints found in
other regions such as Europe, has resulted in an urban environment that relies
almost entirely on artificial support, with little reference to past life-styles which

were so well adapted to natural phenomena”.

In his speech at the “Sustainable Architecture and Construction for the Middle East” that was
held in Abu Dhabi/UAE in 30-31March1998, John Gummer, the environmentalist and former

British Secretary of State for the Environment emphasized (Antoniou, May 1998):

“...buildings of low quality cannot provide the ingredients of sustainability”. In
addition to technology, other mechanisms need to be found to use energy
efficiently. His view is that: “...sustainability is not an extra cost but a way of

improving opportunities”.

Architecture in the United Arab Emirates

United Arab Emirates is characterized by the richness of its architectural and urban heritage
owing to the forms and architectural sites it contains, its values, ideas and philosophies.
These forms and sites require study and analysis to develop the vocabulary they offer
(Bukhash, 2001, P.14).

Parallel with the development that has taken place in the United Arab emirates since 1971,
there has been an explosion in academic research on the country, as scholars both from
within the UAE and abroad have studied a wide range of aspects of the state, including not
only its recent history and development, but also its past and the nature of country itself (Al
Abed & Hellyer, 2001, P.6). Yet studies related to contemporary architecture in the UAE
remained rare; mostly were descriptive and didn’t analyze economical, social and cultural

aspects as main motivator for architecture as a cultural product.

The contemporary architecture in the UAE and Arab World is usually voided in researching
and analysis by ridding it of any intellectual credibility and limiting its understanding in
negative attributes only: “image cloning’, ‘lack of inquisitive consciousness’, "passionate
move’ and ’little thinking. Beyond accelerating steps of modernity versus traditional
architecture lies what, Khalid Asfour (1998A, P.52), called 'the dark side of the equation’,
attacking the way in which 'cutting and pasting' has been used in the UAE as well as in the

Arab world - imposing Western building types without considering their impact on the local
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culture and environment. He also believed that 'direct copying of the past is as absurd as

copying from the West'.

Relying on imported building styles in the UAE and the Arab World may be referred to lack of
trust in the traditional methods as they are symbols of poverty and retardation. The
successful implementation of Western ideas depends on the assumption fostered in people
in the Arab world that western methods are more appropriate (superior) to their own.
Perhaps the most insidious affect has been their loss of self respect & identity. The problem,
as Ghandoour (1998, P.151) defines:

" is not only an absenting of the present, but a belief that such an intellectual act is
possible. Such an attitude, which visualizes traditional architecture as an absolute
condition, reduces the understanding of buildings to their form. It fails to recognize
that the current Arab built environment is suffering from bastardization of their
traditional architecture through extensive misinterpretations and formal
experimentations with traditional forms carried out by architects from all parts of the
world currently building in Arab countries. These representations and

interpretations are the outcome of the contemporary rereading of tradition”.

Conclusions

Traditional architecture offers timeless precedents from which contemporary architecture
could well draw inspiration. It is significant that in the sphere of sustainability, Arab world
countries have revisited traditional typologies to reveal identity to contemporary architecture
(Thomas, 2002, P.148). Recognition and acknowledgement of tradition can take the form of
interpreting the essence, in meaning and function, of certain elements of architectural
heritage and abstracting them in modern designs. It can also take the form of reusing, or
recreating, some of these architectural elements in a contemporary design to convey a

traditional image.

According to reviewing the relevant references, it is concluded that in spite of the abundance
literature review about sustainability in the world, a little has been written about how to
implement sustainability principles in architecture in the Arab world or how to develop
sustainability assessment methods specific to the region. This directed the researcher to go
deeply in this issue. Scarcity of scientific literature review about architecture in UAE, the
researcher’s interest in the architecture of this country, and the emerging awareness towards
sustainability in UAE; these three issues were the main reasons for choosing this topic and

UAE as the case study of this research.
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This research is unique and may contribute to literature is achieved in different levels: issues
discussed (sustainability, traditional houses, and contemporary houses in UAE), the research
methodology (developing SAM) and comparative analysis criteria (using the developed
SAM). The main research contribution is developing Sustainability Environmental and Social
Assessment Method specific to the region and appropriate to local environment and
analysing traditional and contemporary houses in the UAE from environmental and social

sustainability standpoint.

Throughout attaining the research aims, many issues were raised and several aspects were
investigated utilizing systematic methodology that went along chapters in this research.
Theoretical investigations, in most chapters, were demonstrated with figures, tables, and
charts that enable other researchers to get a better understanding of the discussed issues

and analysed data.
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Part one - Chapter 1 Sustainability and its Impact on the Arab World

Chapter One: Sustainability and Its Impact on the Arab World

Introduction

The past few decades have witnessed a proliferation of protests against a variety of global
and local events, such as global warming, flooding, food, agricultural crises and globalization.
These have brought together disparate activists from developed and developing countries.
All these issues come within the remit of debates on sustainability. This guide outlines the
need and parameters for integrating of sustainability in the way we live, act and build. There
is a growing interest in the concept of sustainability and sustainable development worldwide.
Sustainability is a planning perspective that accounts for economic, social and environmental

goals, including impacts that are indirect, difficult to measure, and distant in time and space.

This chapter aims to build a theoretical background about sustainability and its influence on
architecture with special reference to the Arab World. This chapter investigates the
sustainability concept and philosophies as a worldwide concern for the last decades, through
discussion its definitions, goals and dimensions. Then the environment & sustainability
dilemma specific to the Arab World is studied by discussing issues such as shortage of fresh
water and desertification, expanded urbanisation, air pollution, and consumption of resources
and energy consumption. Discussing these issues is crucial to realize sustainability and

environment dilemma in the Arab World, which give reason for the need of this research.

1.1. Sustainability: Concepts and Aspects

Rapid developments in different fields: industry, transportation, communication and
construction have caused environmental and visual pollution. This affected the atmosphere
and in living vegetation and life in its forms. This may change the balance of natural
environment and human future on earth. These issues have brought together disparate
activists from developed and developing countries. All these issues come within the remit of

debates on sustainability.

Sustainability became the “Buzzword” or as Lele (1991, P. 607) describes “watchword” for
international aid agencies, the jargon of development planners, the theme of conference and
learned papers, and the slogan of development and environmental activists. No wonder that
the present climate of urgency to find solutions to the now unavoidably obvious
repercussions of years of long-term abuse of the environment, sustainability has become not

only an attractive and fashionable phrase, but also a “comfort word” that is prone to being
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viewed with suspicion (Steele, 1997, P. ix). Sustainability, as Bell and Morse (1999, P.3)
think, is widely used nowadays as a way to get support or justify policy:
“Few development interventions or research initiatives these days can successfully
attract funding unless the words “Sustainability” or “Sustainable” appear
somewhere in the proposal to the funding agency. Indeed, if one listens to
speeches by politicians or reads articles by economists, policy-makers or

scientists the word sustainable appears with a remarkable regularity”

Nevertheless, “sustainability” as a concept is becoming more important everyday. The
overuse of the word “sustainability” abused the meaning of the word the same way as
humans abused environment. Investigating the subject needs understanding the essence of
sustainability as a way of living not just high-priority issues included in government policies

and development strategies.

1.1.1. Sustainability Historical Review

The word "sustainable" has roots in Latin; “sustain” means, "to hold up" or "to support from
below". Oxford Wordpower Dictionary defines “sustain” as to keep something alive or
healthy, to cause something to continue for a long period of time (Oxford Wordpower, 2006,
P.781). If we apply the word meaning to modern use of "sustainability” to keep the earth, it is
the duty of its inhabitants, present and future, to support a community from below. Certain
places, through the peculiar combination of physical, cultural, and, perhaps, spiritual
characteristics, inspire people to care for their community. These are the places, where
“sustainability” has the best chance of taking hold (www.sustainablemeasures.com — Last
accessed 25-10-2004).)

For centuries, people lived depending on available resources utilizing natural energy sources
to build, cultivate, and produce. The turn-point in humanity civilization was the Industrial
Revolution that has been under way for two centuries. Its foundation was a shift in sources of
energy from wood to fossil fuels, a shift that set the stage for a massive expansion in
economic activity. Indeed, its distinguishing feature is the harnessing of vast amounts of

fossil energy for economic purposes.

While the Agricultural Revolution, as Lester Brown (2001, PP. 56-57) identifies, transformed
the earth’s surface, the Industrial Revolution is transforming the earth’s atmosphere. The
additional productivity the Industrial Revolution made possible, unleashed enormous creative
energies. It also gave birth to new lifestyles and to the most environmentally destructive era
in human history, setting the world firmly on a course of eventual economic decline. As

Brown believes, nowadays we live The Environmental Revolution that resembles the
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Industrial Revolution in that each is dependent on the shift to a new energy source.
Moreover, like both earlier revolutions, the Environmental Revolution will affect the entire
world. There are differences in scale, timing, and origin among the three revolutions. Unlike
the other two, the Environmental Revolution must be compressed into a matter of decades.
The other revolutions were driven by new discoveries, by advances in technology, whereas

this revolution is being driven more by our instinct for survival.

In spite of industrial revolution the advantages and two centuries of industrial development
that have made life better for many people in ways that would have been unimaginable even
a generation ago, it has also brought increasing damage to the physical systems and social
fabric on which our well-being depends (www.sustainable-development.gov.uk — Last
accessed 21-10-2004).

The modern concept of environmental sustainability goes back to the post- World War 1l
period, when a utopian view of technology-driven economic growth gave way to a perception
that the quality of the environment was linked closely to economic development. Interest
grew sharply during the environmental movements of the 1960s, when popular books such
as “Silent Spring” by Rachel Carson (1962) and The "Population Bomb” by Paul R. Ehrlich
(1968) raised public awareness (www.answers.com/topic/sustainable-architecture - Last
accessed 30-03-2007).

In the 1960s, the concept of sustainability enhanced, as a response to concern about
environmental degradation resulting from poor resource management. As the environment
became increasingly important as a world issue, sustainability was adopted as a common
political goal. In 1960, the Organisation for Economic Cooperation and Development (OECD)
was created to promote policies that would achieve “the highest sustainable economic
growth and employment in Member countries in order to stimulate employment and increase
living standards” (Global Sustainability, 2001, P. 4). Since 1960s until date, several events,
conferences, and summits have been held; this demonstrated “sustainability” as a

prospective strategy to conserve environment and planets’ resources.

1.1.1.1. Earth Day & Stockholm Conference

Earth Day in June 1970 was a drastic event, the first consensus to arise out of the growing
concerns that began to be voiced in the socially conscious 1960s with ecology as a rallying
cry. A report entitled “Limits to Growth”, published by the “Club of Rome” in 1972, focused on
the idea of progress and , most particularly, on the fact that global industrial activity was

increasing exponentially, predicting drastic consequences if such growth were not altered.
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The main conclusion of the report was” under the assumption of no major change in the
present system, population and industrial growth will certainly stop within the next century, at
the latest." This early evaluation from the 1970s is much too pessimistic looked at from a
present point of view and cannot be sustained in this drastic way anymore. However, it
contributed to creating an atmosphere of awareness of future environmental problems that

people would face in the years to come (C-A-P, 2005).

The basic environmental issues rose on the first Earth day and the report “Limits to Growth”
as population growth, air and water pollution, greenhouse effect and Ozone- depleting gases
and climatic changes was a significant philosophical shift towards the concept of
sustainability rather than ecology (Steele, 1997, PP.1, 2). In the same year 1972, the United
Nations held the first international Conference on the Human Environment in Stockholm,
which brought together industrialized and developing nations to discuss the right of all
humans to a healthy and productive environment. The conference resulted in an action plan
with detailed recommendations to national governments on how to influence human impact
on the environment. From this event, the United Nations environment Program, located in
Nairobi, Kenya, was developed (C-A-P, 2005). Stockholm Conference asserted the
importance of facing environment crisis. The world began to be conscious about
environmental issues that cannot be solved separately from social and economical problems.

(www.worldlife.org- Last accessed 20-11-2004).

1.1.1.2. Brandt Commission

In the 1970s, the debate was raised about doubtful future due environmental challenges. A
more effective initiative was the independent “Brandt Commission” that held its first meeting
in Gymnick, Germany on December 9, 1978. After several meetings, a report of the findings
“North-South: a Program for Survival” was published in 1980, followed by an addendum
published in 1983 (Steele, 1997, P.3). The release concentrated on the relation and
negotiation between Developed and Developing countries (as called North and South) and
the tragic situation of dependency by the developing world. However, the report did initiate
awareness of the need for global consensus and coordination on environmental policy
opening the door for the increasing focus on the search for rapprochement between

economics and ecology that was to follow (Ibid, P.4).

In 1980, the International Union for the Conservation of Nature (IUCN) released the “World
Conservation Strategy”. The strategy defines the “main agents of habitat destruction and
environmental degradation as poverty, population pressure, social inequity and the terms of
trade“. In this release, the word “sustainability” was first used in connection with the

environment and was inextricably linked to development. Sustainable development was
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defined as the maintenance of essential ecological processes and life support systems,
including those of humans (IUCN/UNEP/WWF, 1980, P. 8). However, World Conservation
Strategy had a limited impact on governmental policies (Steele, 1997, P.2)

1.1.1.3. Brundtland Commission

The World Commission on Environment and Development (WCED) was founded in the late
1980s by the United Nations as a strategic means of compromise between the growth and
non-growth factions. The commission report “Our Common Future”, also known as the
Brundtland Commission (after the then prime minister of Norway, Gro Harlem Brundtland)
was issued in 1987. The report contained a definition of sustainable development that has
current widespread influence: “Sustainable development is development that meets the
needs of the present without compromising the ability of future generations to meet their own
needs” (WCED, 1987, P 8.)

1.1.1.4. Earth Summit

The Brundtland Commission's work provided the basis for the United Nations Conference on
Environment and Development (UNCED) in Serrado Mar, near Rio de Janeiro, Brazil in late
spring 1992 with the presence of more than 100 world leaders. Also known as the Earth
Summit, the conference witnessed an unprecedented international meeting of delegations
from 178 countries and representatives of more than 1,000 NGOs. The summit's purpose
was to develop a global consensus on measures needed to balance development pressures
against an increasingly imperilled global environment, which is considered the most
important agreement related to WCED (C.A.P., 2005).

The summit proceedings was published as “Agenda 21", named after the century. It is a
complex document with 40 separate sections addressing different areas of concern. The
main subjects were the quality of life and earth, efficient use of earth’s resources, the

protection of global comments, management of human settlements, management of waste,
and sustainable economic growth (Steele, 1997, P.9). Agenda 21 was adopted by more

than 178 states. It covers topics on virtually everything regarded important for a sustainable
future, ranging from agriculture to biodiversity to hazardous waste to eco-tourism. The
agenda calls for environment conservation and rational use of natural resources tending

towards renewable resources as land water, and energy (C.A.P., 2005).

1.1.1.5. Kyoto Protocol
The Kyoto Protocol is an agreement negotiated as an amendment to the United Nations
Framework Convention on Climate Change (UNFCCC), which was adopted at the Earth

Summit in Rio de Janeiro in 1992, assigning mandatory emission limitations for the reduction
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of greenhouse gas emissions to the signatory nations. The convention was held in 1997 in
Kyoto Japan. Countries that ratify this protocol commit to reduce their emissions of carbon
dioxide and five other greenhouse gases (methane, nitrous oxide, sulphur hexafluoride,
HFCs and PECs), or engage in emissions trading if they maintain or increase emissions of
these gases. According to the protocol, industrialised countries were to reduce their
collective emissions of greenhouse gases by 5.2% compared to the year 1990. National
limitations range from 8% reductions for the European Union and some others to 7% for the
US, 6% for Japan, 0% for Russia, and permitted increases of 8% for Australia and 10% for

Iceland.

The Kyoto Protocol now covers more than 160 countries globally and over 55% of global
greenhouse gas (GHG) emissions. The treaty was negotiated in December 11, 1997; it
opened for signature on March 16 1998, and closed on March15 1999. The agreement came
into force on February 16, 2005 following ratification by Russia on November 18, 2004. As of
December 2006, 169 countries and other governmental entities have ratified the agreement

(www.en.wikipedia.org — Last accessed 20-04-2007).

1.1.1.6. World Summit on Sustainable Development

The Johannesburg Summit 2002 brought together tens of thousands of participants,
including heads of State and Government, national delegates and leaders from non-
governmental organizations (NGOs), businesses and other major groups. The conference
was to focus the world's attention and direct action toward meeting difficult challenges,
including improving people's lives and conserving our natural resources in a world that is
growing in population, with ever-increasing demands for food, water, shelter, sanitation,
energy, health services and economic security. Ten years later the Rio, the Johannesburg
Summit presented an opportunity for Leaders to adopt concrete steps and identify
guantifiable targets for better implementing Agenda 21 (www.un.org/geninfo/bp/enviro.html -
Last accessed 20-04-2007).

All these conferences, meetings, releases and more others, reflect the worldwide concern for
the future life on Earth. Definitely, debates and negotiations will go on, yet the most important
is the recommendations, policies and strategies that will be set up and applied on reality to

achieve sustainable development and save Earth for coming generations.

1.1.2. Sustainability Definitions
The term “sustainable” has its own evolution, but some of its immediate nuances are

coloured by the political, economic, social, and psychological climate of the here and now
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and make it particularly prone of dating (Steele, 1997, P.ix). Sustainability emphasizes the
integrated nature of human activities and therefore the importance of comprehensive
planning that coordinates between sectors, jurisdictions and groups. Sustainability is just one
word and yet there exists over 300 definitions. In fact, it has become such a popular word to
describe all sorts of situations that when you write about sustainability, you now need to
define it (www.griffith.edu.au — Last accessed 30-03-2007).

There is no universally accepted definition of sustainability (Beatley, 1995, P.339).
Consequently, sustainability is defined in the ways that suit particular applications.
Sustainability has many definitions; all agree on one key point: that however, we use our
world and its resources; we should preserve the ability of future generations to do the same
(Harrison, Wheeler, & Whitehead, 2004, P.1). Anyhow, the concept of sustainability has been
introduced to combine concern for the well-being of the planet with continued growth and

human development.

Perhaps the most commonly quoted within the extensive literature on the subject is based on
the definition set up by the World Commission on Environment and Development (WCED) or
what was known as Brundtland Commission. In the well-known issue “Our Common Future”
in 1987, sustainable development is defined as: “Development that meets needs of the
present or current generation, without compromising the ability of future generations to meet
their needs and aspirations” (WCED, 1987, P. 8).

This definition of sustainable development, now commonly cited as a definition of
sustainability as a whole, presupposes the necessity of development rather than focusing on
strategies for the maintenance of current conditions, and consequently concentrates on
areas in which development is most important. Subsequent environmental summits (Rio
1992, Johannesburg 2002) have furthered this international agenda of environmental

protection through sustainable resource management.

The word “development” in this definition implicates two important aspects of the concept: It
is omni disciplinary, it cannot be limited to a number of disciplines or areas, but it is
applicable to the whole world, everyone, and everything on it, now and in the future.
Secondly, there is no set aim, but the continuation of development is the aim of the
development. The definition is based on two concepts:

Needs: comprising of the conditions for maintaining an acceptable life standard for all

people.
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Limits: of the capacity of the environment to fulfil the needs of the present and the

future, determined by the state of technology and social organization.
The needs consist firstly of basic needs such as food, clothing, housing and employment.
Secondly, every individual, in every part of the world should have the opportunity to try and to
raise his or her life standard above this absolute minimum. The limits consist of natural
limitations like finite resources, but also of declining productivity caused by overexploitation
of resources, declining quality of water and shrinking of biodiversity
( www.arch.hku.hk/research/BEER/sustain.htm - Last accessed 21-10-2004).

Although the Brundtland Commission (WCED) definition has become widely publicized, the
term sustainability is not limited to one precise definition. This definition has been repeated

verbatim, or modified to suit specific institutional or individual needs.

There has been much criticism of the Brundtland Commission definition and the sustainable
development agenda as a whole. The extreme criticism is that sustainable development,
when defined vaguely in order to meet the needs of all stakeholders, is a smokescreen
behind which business can continue its operations essentially unhindered by environmental

concerns, while paying lip service to the needs of future generations.

As Michael Jacobs (1999, P. 24) notes, “the vagueness of the definition allows business and
“development” interests (and their government supporters) to claim that they are in favour of
sustainable development when actually they are the perpetrators of un-sustainability’. Joshi
(2002, P. 7.) makes a similar observation, arguing that the focus on development in areas of
poverty tends to evade the uncomfortable issue of the need to restrain consumption on the

part of the affluent

There is much loose thinking on the subject of sustainability. Politicians are inclined to favour
the Brundtland Commission definition. This is dubious objective since the present generation
inherited a planet already on global warming track. Even so, we are still far from meeting the

Brundtland Commission objectives (Edwards, 1998, p.126).

Writing for the January 2000 edition of The Architectural Review, Slessor (2000, P.17)
sensibly observed that the Brundtland Report “serves as a starting point, but it hardly
sufficient as an analytical guide policy directive”. Slessor also articulates the hopes of many
practitioners when she argues that ‘sustainability should not be seen simply as a corrective
force, but as anew mandate for architecture’. The starting point of agreement, as lan and
James Heartfield (2001, P.6) asserts, is that no one wants to endanger life on earth, or to

develop in unsustainable way.
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Sustainability is not a nostalgic trend that leads us back to the old techniques and traditional
life style. Sustainability has to follow the physical and technological aspects, transforming the
way we use our land, water, mineral and energy resources through a better understanding of

environmental systems and using new technologies (www.dest.gov.au/priorities - Last

accessed 21-10-2004). Aware that Brundtland Commission definition and its subheadings
(and those of the other priorities) gave greater prominence to science and technology than

the social sciences and humanities.

Many social science and humanities scholars have viewed the sustainability priority as the
one that could be most applicable to their own work, if it could be re-evaluated in order to
include social and cultural as well as environmental elements. For example, the National
Academy of the Humanities, in their response to the priorities, noted, “What constitutes
environmental sustainability is ultimately a social and political question as much as a
scientific one. In fact, moving towards an environmentally sustainable world will depend not
only on our knowledge of ecosystems and resources but even more on our ability to initiate,
advocate and absorb radical shifts in desired lifestyles, values and technology ... We believe
that the existing priority goals need to be re-drafted to acknowledge the fundamental human

origins of environmental problems”. (National Academy of the Humanities, P.13).

William Ruckelshaus (C.A.P., 2005) relates between economical developments and
environment conservation: "Sustainability is the emerging doctrine that economic growth and
development must take place, and be maintained over time, within the limits set by ecology
in the broadest sense. This is achieved by the interrelations of human beings and their
works, the biosphere and the physical and chemical laws that govern it ... It follows that
environmental protection and economic development are complementary rather than

antagonistic processes."

At a global level, sustainable development may mean, among other things, the prudent use
of fossil fuels that is, with present use, not sustainable. At the household level, it must imply
the ability to afford a reasonable standard of living and to do this without adversely affecting
the future (Best Practice Energy Efficiency, 1996, P.4). Communities in the third millennium
will have to live in equilibrium with their surroundings. Nevertheless, this need not mean
abandoning our traditional homes and communities in favour of the futuristic, high-tech living

of popular science fiction (Building a Sustainable Future, P.5).

Sustainable development, as a conceptual context, involves finding ways to combine social,
economic and environmental goals. It will involve action from all sectors of society, from

government to business, communities and individuals (Best Practice Energy Efficiency,2005,
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P.6). Several issues related to human being life are implemented within sustainability -

Figure 1.1.

To demonstrate the multi aspects of sustainability, new terms and expressions emerged in
an attempt to embrace the multi-dimensional context of sustainability. One of these
expressions is “triple bottom line” that was developed by environmentalist and economist
John Elkington in 1997 and has fast become an international commonplace to describe a
mode of corporate reporting that encompasses environmental and social as well as
economic concerns. The term is now also used widely in discussions of sustainability.
Elkington’s expression crystallised the increasingly widespread view that it is not possible to
achieve a desired level of ecological or social or economic sustainability (separately), without
achieving at least a basic level of all three forms of sustainability, simultaneously’ (Elkington,
1999, P. 75).

Energy

Environme nt

Ecology

Society

Sustainability

Figure 1.1. - Concept diagram of sustainable development
(Source: the author based on Edwards & Turrent, 2000)

Various writers have suggested that sustainability is inherently a contested concept, and that
the way in which arguments over definition and the relative importance of various elements
of sustainability are played out in academic discourse is a reflection of the overall
contestation of these issues within society. If we think deeply in sustainability definitions, we
find that they all have something in common; they refer to the improvements of the way we
live and build, with more respect to environment through efficient use of natural and

renewable resources without damaging the nature or affecting the environment.
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However, the argument is not about sustainability definitions, the trend that it takes, or the
effectual words used. It is, as Phillip Sutton (2000) states, “sustainability is not “about” the
integration of ecological, social and economic issues, nor is it “about” widespread
consultation nor is it “about” improving quality of life. It is about maintaining or sustaining
something. To understand the concept ... you need to identify the focus of ... concern”. The
idea of sustainability is to ensure that our actions and decisions today do not inhibit the
opportunities of future generations. This means making sure that our efforts work with our

Earth's ecological systems rather than in opposition to them.

1.1.3. Sustainability Dimensions

Sustainability is a broader term and encompasses economic, social and environmental
concerns of development. Sustainability does not require a loss in the quality of life, but does
require a change in mind-set, a change in values toward less consumptive lifestyles. These
changes must embrace global interdependence, environmental stewardship, social
responsibility, and economic viability (www.fac.unc.edu/eag/Definitions.htm - Last accessed
21-10-2004).

Environmental

_ Sustainability
Environment

Economical
Sustainability

Social
Sustainability

Human Well-Being

Figure 1.2-Intergration of sustainability dimensions for human wellbeing

(Source: the author)

Environmental sustainability, together with economic growth and social cohesion form the
components of sustainable development that targets human wellbeing — Figure 1.2. In

discussing sustainability, both social and environmental, it is important to understand that
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both of them require a system of economic activity with which it is compatible. A system that
is not destructive of either the ecological web of life or the social web of life of which we are a
part, and upon which we depend for our health, well-being and quality of life. Thus, any
discussion of socially sustainable communities must include a discussion of the physical

design of the community and the economic system of the community (Hancock, 1993).

1.1.3.1. Environmental Dimensions
Environmental sustainability is a long-term maintenance of ecosystem components and

functions for future generations (www.entrix.com/resources/glossary.aspx — Last accessed

19-04-2007). Environmental sustainability is the ability to maintain the qualities that are
valued in the physical environment. its goal is to sustain: human life, the capabilities that the
natural environment has to maintain the living conditions for people and other species,
reliance on renewable resources, functioning of society, and accepted quality of life for all
people conserving liveability and beauty of the environment (www.ces.vic.gov.au — Last
accessed 20-04-2007).

Environmental sustainability programs include actions to reduce the use of physical
resources, the adoption of a recycling approach, the use of renewable rather than depletable
resources, the redesign of production processes and products to eliminate the production of
toxic materials, and the protection and restoration of natural habitats and environments

valued for their liveability or beauty (www.ces.vic.gov.au — Last accessed 20-04-2007).

Environmental sustainability is related to the environment. It deals with the natural and the
built environment. A sustainable approach towards the environment considers both natural

and built environment important parts of the context that we live in.

However, Environmental sustainability dimensions can be framed in these areas: resource
efficiency, energy efficiency, site conservation, environment conservation, indoor air quality,
water treatment, and waste management. Achieving environmental sustainability requires
carefully balancing human development activities while maintaining a stable environment that
predictably and regularly provides resources (Melnick; McNeely; Navarro; Schmidt-Traub, &
Sears, 2005, P.1). Achieving environmental sustainability requires dramatic changes in the
ways societies and citizens manage biodiversity and the processes of production and
consumption. Direct investments in environmental management and structural changes are
required at local, national, regional, and global levels to address the underlying causes of

environmental problems (Ibid, 2005, P.13).
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1.1.3.2. Social Dimensions

For a community to function and be sustainable, the basic needs of its residents must be
met. A socially sustainable community must have the ability to maintain and build on its own
resources and have the resiliency to prevent and/or address problems in the future.

There are two types or levels of resources in the community that are available to build social
sustainability (and, indeed, economic and environmental sustainability) - individual or human
capacity, and social or community capacity. A community is composed of people as well as
the places where they live; it is as much a social environment as a physical environment.
Thus, communities must not only be environmentally sustainable, they must also be socially

sustainable (Hancock, 1993).

Individual or human capacity refers to the attributes and resources that individuals can
contribute to their own well-being and to the well-being of the community as a whole. Such
resources include education, skills, health, values and leadership. Social or community
capacity is defined as the relationships, and networks and norms that facilitate collective
action taken to improve upon quality of life and to ensure that such improvements are
sustainable. To be effective and sustainable, both these individual and community resources

need to be developed and used within the convex (Vancouver City Council, 2005, P.3).

Social sustainability encompasses three components: basic needs such as housing and
sufficient income that must be met before capacity can develop; individual or human capacity
or opportunity for learning and self-development; and social or community capacity for the
development of community organizations, networks that foster interaction. The above
components are underpinned by four guiding principles: equity, social inclusion and

interaction, security, and adaptability (Vancouver City Council, 2005, P.4).

Trevor Hancock (1993), in his argument about social sustainability development, suggests
social sustainability dimensions as follows:
meets basic needs for food, shelter, education, work, income and safe living and
working conditions;
is equitable, ensuring that the benefits of development are distributed fairly across
society;
enhances, or at least does not impair, the physical, mental and social well-being of
the population;
promotes education, creativity and the development of human potential for the whole
population;
preserves society cultural and biological heritage, thus strengthening its sense of

connectedness to its history and environment;
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promotes conviviality, with people living together harmoniously and in mutual support
of each other;

is democratic, promoting citizen participation and involvement, and

is liveable, linking "the form of the city's public places and city dwellers' social,

emotional and physical well-being”

Living in appropriate environment is an essential issue of social sustainability. The United
Nation’s Istanbul Declaration (1996) expresses the great human agenda for the present age
as "economic development, social development & environmental protection". The
Declaration sets out the expectation that it is needed to provide shelter for all in sustainable
human settlements in an urbanizing world. Providing shelter refers that, each human being
has the right in housing affordability - where housing costs leave a household with enough
income to meet other basic needs such as food, clothing, transport, medical care and
education (Fox, 2000, P.27).

Sustainability social dimensions are mostly related to human being “Quality of Life” that
preserves the society “Cultural Identity” providing “Satiability” for inhabitants’ physical and
psychological needs. Social sustainable community encourages “Empowerment” of society

members’ capabilities within a community that enjoys “Safety” and “Equity” for all people.

1.1.3.1. Economi cal Dimensions

Within sustainability approaches, the economy should be oriented towards environment
conservation and social prosperity. Elkington (1999, P. 75) relates between economy and
environment as a hew approach for economy: “the sustainability agenda, long understood as
an attempt to harmonise the traditional financial bottom line with emerging thinking about the
environmental bottom line, is turning out to be much more complicated than some early

business enthusiasts imagined'.

To build a sustainable future, the mechanisms of our economies should be changed. It would
be impossible, of course, to simply step on the brakes of current economy. Consumption and
production patterns came to prominence in the international debate on sustainable
development at the 1992 UN Conference on Environment and Development (UNCED). Since
then, change in these patterns is evaluated regularly by UN-ESA (www.cap-Imu.de/index.php
- Last accessed 22-04-2007)

The world trend towards sustainable economy is associated with the rational use of
resources or as called sustainable consumption. The Oslo Symposium in 1994 proposed a

working definition of sustainable consumption as “...the use of goods and services that
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respond to basic needs and bring a better quality of life, while minimising the use of natural
resources, toxic materials and emissions of waste and pollutants over the life cycle, so as not
to jeopardise the needs of future generations” (www.iisd.ca/consume/oslo004.html- Last
accessed 22-04-2007).

Economical sustainability is more related to growth, development, productivity, and
decreasing resources input (materials & energy). Industrialization and population explosions
are challenges to social and economic sustainability. Economics must change to quantify
intangibles and common property resources (air, waters, oceans, etc.). Environmental and
social costs must be internalized through new policies and valuation techniques

(www.dbc.uci.edu/~sustain/state/chapterl.htm - Last accessed 30-03-2007).

1.1.4. Sustainability and Built Environment

With the beginning of the third millennium, statistics of the Gaia Atlas of cities, predicted that
22 cities, all over the world, will have a population of over 10 million, with three of these cities
over 20 million, where 70-80% of world's population live in concentrated urban centres
(Battle & McCarthy, 2001, P.88).

Human settlements in urban centres perform the major sources of resource consumption and
waste production in the world. The Habitat Il Conference in Istanbul in 1996, organised by
the United Nations Centre for Human settlements, made a great deal of the fact that cities,
more often than not, are considered places where problems are concentrated (Fox, 2000,
P.26). The drift to cities by the human population puts pressure on housing land, water and
energy supplies, and sewage and waste capacity. The year 2000 marked the first time in
human history that the urban population exceeded the rural one. Of a global population of 6.2
billion, a greater number of people now live in cities than the countryside (Edwards, 2005,
P.8).

To assess human settlements’ effect on earth resources, a method was set up for measuring
and analysing resource consumption and waste output compared to the renewable capacity
of nature; it is called the “Ecological Footprint”. It represents the amount of productive land
area needed to produce the resources (food, energy and materials) and to absorb the wastes
produced by an individual, population, or activity, given prevailing technology and resource
management. This area is expressed in global hectares; a global hectare is a hectare with
world-average ability to produce resources and absorb wastes (Living Planet Report, 2006,
P.38).
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A country’s Ecological Footprint is determined by its population, the amount consumed by its
average resident, and the resource intensity used in providing the goods and services
consumed. It includes the area required to meet people’s consumption from cropland (food,
animal feed, fibre, and oil); grassland and pasture (grazing of animals for meat, hides, wool,
and milk); fishing grounds (fish and seafood); and forest (wood, wood fibre, pulp, and fuel
wood). It also estimates the area required to absorb the CO2 released when fossil fuels are
burned (Living Planet Report, 2006, P.16). Since 1980, the average per capita ecological
footprint has decreased as many processes (especially crop production) have become more
efficient. If the ecological footprint exceeds the available productive land, the resource use is
considered unsustainable. Globally, the available ecologically productive land area included
in the Ecological Footprint analysis is 1.89 hectares for each person — Chart 1.1 (WWF,
2006).
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Chart 1.1 - Ecological Footprint for some countries
(Source: the author based on Living Planet Report, 2006)

The footprint takes into account fossil fuel use, cropland, forests, nuclear and hydroelectric
power, fisheries and buildings. Countries with a high per capita GDP have a high global
footprint as they also have a high level of fossil fuel consumption. Some European countries
including Denmark, Netherlands, Austria, the United Kingdom, and Finland have taken steps

to reduce their per capita global footprint (WWF, 2006).

The key benefits of the ecological footprint are that: it provides an aggregated indicator of
environmental impact; it is easily communicated and readily-understood; and it allows for
sustainability benchmarking (Roaf, Fuentes, & Thomas, 2003, P.282). Since the late 1980s,
we have been in overshoot; the Ecological Footprint has exceeded the Earth’s bio-capacity —
as of 2003 by about 25 % - Chart 1.2. Effectively, the Earth’s regenerative capacity can no
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longer keep up with demand; people are turning resources into waste faster than nature can

turn waste back into resources (Living Planet Report, 2006, P.2).

Agenda 21 calls for sustainable management of human settlements, referring to the need for
adequate environmental infrastructure and changes in the construction industry. This section
discussed environmental issues of the built environment and the present structure of the
construction industry. It noted the destructive capacity of built environment, which it identifies
as: “a major source of environmental damage through the degradation of fragile ecological
zones, damages to natural resources, chemical pollution, and the use of building materials,
which are harmful to human health” ( Steele, 1997, P.13).

Chart 1.2 — Humanity’s Ecological Footprint, 1961-2003
(Source: Living Planet Report, 2006)

The world’s ecosystems are already under great stress, and society needs to adapt a
strategy that brings improvement to living conditions without global disaster. Quality of life
can be maintained, but only through the adoption of the four R’s- reduce, reuse, recycle, and
recover. Environmentalists have long advocated the three R’s, but the fourth, recover, was
added more recently because so much of the human habitat needs to be repaired and
recovered from contamination (Edwards, 2005, P.134). Sustainable development seeks
towards diminishing Ecological Footprint of the built environment whether for cities at the

urban scale or buildings on the architecture scale.

1.1.5.1. Sustainabili ty and Architecture

The Earth Pledge asserts the crucial role architecture plays to achieve sustainability and
conserve environment and resources; “Architecture presents a unique challenge in the field
of sustainability. Construction projects typically consume large amounts of materials, produce

tons of waste, and often involve weighing the preservation of buildings that have historical
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significance against the desire for the development of newer, more modern designs."

(www.earthpledge.org — Last accessed 23 -11-2003). The Rocky Mountain Institute defines

sustainability in architecture as a conceptual content not just an architectural style or building
appearance, “Sustainable design is more of a philosophy of building than a prescriptive
building style. Sustainable buildings do not have any particular look or style”
(www.arch.hku.hk/research/BEER/sustain.htm - Last accessed 21-10-2004).

Using “Sustainable Architecture” in the modern literature does not mean that building
sustainably was not known before. Traditional architecture is a manifestation of sustainability.
The essence of sustainability was evident in predecessors’ buildings because they built in
harmony with nature, cultural background, and social values of the society. Traditional
buildings, as Brian Edwards (2005, P.162) identifies, represents a resource for sustainable
design principles because they are made of locally available materials, employ local, mainly
renewable, sources for energy, and adopt construction practices that favour recycling and
respect for nature. It is essential to learn from traditional architecture because it is naturally
sustainable. In this aspect Gissen (2003, P.6) asserts:” We might look to buildings in the past
for ideas about how to build in the future. Indeed, before the advent of air-conditioning and
other technologies, we now take for granted, architects and builders had to no choice but to

build sustainably”.

Sustainability is by nature "architecture”. To achieve it, the design issues should be
associated with ambient environment resources. More fully, the underlying influence(s) of
political, economic and social issues must be address comprising the cultural and spiritual
background in which the desire to achieve sustainability in itself reflects such a significant
value shift (Koester, 1995, P.34).

The building and construction sector is vital to the economy, as it is diversified and covers
several fields that are interrelated with the various sectors of economy. This sector
represents about 10% of the gross world product, provides 7% of the work opportunities,
(CAMRE, 2005, P.3).

Some commentators estimate that one-tenth of the global economy is devoted to
construction, operating and equipping housing projects and office buildings (Thomas, 2002,
P.166.). Such demand devours about 3 billion tons of raw materials each year. Buildings &
construction sector consume about 40% of the energy and 50% of material recourses taken
from nature are building related which means that 40 % of the materials flow entering world

economy is consumed in building (Roodman & Lenssen, 1995, P.5).
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As mentioned, building sector consume a great deal of energy. About 50% of all energy used
worldwide goes into buildings, with two-thirds of that used in housing sector (Paschich, &
Zimmerman, 2001, P.15). In the United States, for instance, buildings account for about one-
third of the energy consumed. Of this one-third, heating and cooling systems use 60 %, while
lights and appliances use the other 40%. Manufacturing and transporting building materials

require additional energy (www.buildsustainably.org — Last accessed 30-03-2007). In UK,

building sector accounted for 45% of the total UK primary consumption; 64% of this energy is
used in housing (Nicholls, 2002, PP. 1, 2).The energy consumed for housing sector
increases in hot region countries, as in the Gulf region. In Saudi Arabia, energy consumed in
housing is 70% of total energy, 66% of this energy is used for air-conditioning (Sawat, 2004,
P.10). In the UAE, 32% of total energy is consumed in housing, 70% of this energy is used
for air-conditioning (UAE, Yearbook, 2006, P.190).

The main issue is not just the amount of energy consumed in buildings; the most significant
is the source of energy. Most of the buildings, especially houses, depend on fossil fuel,
directly or indirectly, for building operation. Everyday the world consumes about 74 million
barrels of crude oil. To date, we have used around half of the total estimated oil reserves
globally and it is though that within a few years we will reach the peak of global oil
production, after which time conventional oil production will decline (Roaf, Fuentes, &
Thomas, 2003, P.2). The oil companies estimate that reserves will be exhausted within about
40 years (Smith, 2002, P. 73).

Environment conservation and renewable energy resources are crucial goals of sustainable
architecture. The environmental damage caused by CO2 released during energy use,
combined with the more basic issue of cost has made energy conservation, as Richard
Nicholls (2002, P.2) asserts, the central theme of sustainable architecture. However,
sustainable architecture goes far beyond energy conservation, which drew attention in late
1960s and 1970s following a worldwide oil shortage. Sustainability emphasizes the
relationship of built environment to local geography, microclimates, and indigenous materials
(Paschich, & Zimmerman, 2001, P.10).

Construction is no longer a mere establishment of a group of buildings and a division of land
into streets, factories and buildings. Building sustainably must be an integrated, coherent and
harmonious package in all its economic, social, cultural and urban aspects. At the same time,
it means preserving the general framework that suits the environment, its boundaries and its
capacity to absorb the building and construction processes. In other words, sustainable built
environment is a balance between achieving the objectives of a better life for people without
wasting the rights of the coming generations (CAMRE, 2005, P.29).
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1.1.4.2. Evolution of Su stainability Concept in  Modern Architecture

The roots of sustainability and environment movement in modern architecture can be traced
back to the 19" century. John Ruskin, William Morris, and Richard Lethaby all in their
different ways questioned the assumption that industrialisation would satisfy humankind’s

physical and spiritual needs (Edwards & de Plessis, 2001, P.9).

The industrial revolution provided modern materials such as steel and glass that helped to
erect new types of buildings and paved the way for new construction systems and wide
spans roofing. During the 20" century, architecture witnessed drastic changes in materials,
construction systems along with economical and social development that new technologies
afford. Modern high-rise buildings with big glass facades provided comfortable indoor
environment, regardless the climate, with the virtue of artificial air-conditioning and cheap
fossil fuel affordability. This trend became the international style all over the world, neglecting
traditional ways of building and passive cooling and heating systems that utilised natural

resources.

During the first half of the 20" century, some architects, as Hassan Fathy in Egypt and Frank
Lloyd Wright in USA, called for building in harmony with nature utilising natural resources
and corresponding to ambient environment. Fathy and Wright took a different approach: both
sought use local materials and crafts in an endeavour to produce a modern architecture out
of regional building traditions. In the process, they introduced us to the idea that social

sustainability and ecological design were closely related (Edwards & du Plessis, 2001, P.10).

Despite wide acceptance of the international style of building all over the world, a number of
economical and ecological crises in the 1960s and 1970s led to re-examination of energy
use in building and rediscovery of passive strategies. The coincided with a popular
environmental movement reflected in best-selling books such as “Silent Spring” by Rachel
Carson (1962) and public demonstrations such as the First Earth Day in 1970. Public
concern about environmental issues only grew with the oil crisis in 1973 (Gissen, 2003,
P.13).

Thinking of nature and concern about environment became an important issue all over the
world. Environment, for architects and engineers was not be related to what they build only;
it became more comprehensive to include energy conservation practices within our planet
system. In the 1980s, Wells describes the architects’ trend towards environmental issues in
the 1960s and 1970s by saying: “ During the last two or three decades, when so much
publicity was given to our doubtful future on this planet, nearly all architects and engineers

came to think of themselves as environmentalists” (Wells, 1982, P. 71.).
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During 1970s and 1980s, several buildings were constructed with a new desire for energy
efficiency, with luminous, well-ventilated, prefabricated large-scale buildings. Most of these
buildings were in Europe where energy prices were high. One of the most environmentally
progressive British projects was the Willis Faber and Dumas headquarters by Foster and
Partners in 1977, which has been cited as a pivotal building in recent development of

sustainable architecture (Gissen, 2000, P.14).

This attitude was widely spread all over the world. Architects were keen to design buildings
environmentally sensitive utilising passive energy resources and energy efficient systems
and materials. Issues as occupants’ health, indoor air quality, toxic effect of materials and
renewable energy resources became vital in architecture practice. Since the 1990s, the
issues of sustainability became a worldwide interest; architecture trends approached more

towards sustainability as a conceptual content environmentally, socially, and economically.

At the beginning of the 21* century, architects are expected to be ever more creative, while
being mindful of impact of their buildings designs on the ecological systems of the planet
(Heartfield, 2001, P.6). Community architecture often ignored the power of design and
technology to solve human problems. However, sustainability brings the two camps together:
it not only reinvigorates architecture, it gives fresh moral validity to the creation of human
settlements providing a new ethical basis for the architectural profession (Edwards, 2005,
P.10).

Sustainability became the moral imperative of the age for architects, insists Paul Hyett,
president of the Royal Institute of British Architects (RIBA). It is at the level of personal
behaviour that Paul Hyett wants to apply sustainability asking; if sustainable design is not a
Moral Imperative, What is? Hyett agrees that sustainability is a mandate for architecture,
adopting that approach that Phill Macnaghten recommends to relate sustainable
development to everyday life. It is through mundane demand management that architects are
encouraged to foster a sense of environmental responsibility, to overcome the remoteness of

global issues to local reality (Heartfield, 2001, PP.6, 7).

Sustainability, as a broader term that encompasses economic, social and environmental
concerns of development, entails new solutions and innovative ideas in dealing with natural
resources are most wanted, with cooperation of different specialties; architects, engineers,
town planners, researchers along with economists, politicians and decision makers, to focus

on environment friend technologies especially in building and city planning.
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1.1.4.3. Sustainable Architecture Definitions and Principles

The main goal of sustainable architecture is to create optimum relationships between people
and their environments. It aims to find architectural solutions that guarantee the well-being
and coexistence of human being, built environment and natural environment (Kim & Rigdon,
1998A, P.8). More specifically, sustainable buildings should have the absolute minimal

impact on the local, regional, and global environments.

The definition of sustainable architecture has since become as varied as the architects,
ecologists, developers, and environmentalists who practise it. These definitions tend mostly

to environmental sustainability rather than other dimensions: social and economical.

Thomas Fisher, in 1993 edition in Progressive Architecture, described sustainable
architecture more specifically as that which “conserves energy, uses renewable or recyclable
materials, reduces dependence on fossil fuels, and attempts to create more intimately scaled
buildings and communities”. Bill Mollison elaborated United Nation’s long-range criteria ,
saying “the aim of sustainable architecture is to create systems that are ecologically—sound
and economically viable , which provide for their needs, do not exploit or pollute and are

therefore sustainable in the long term” (Paschich & Zimmerman, 2001, P.12).

Sustainable Architecture is an approach to architectural design that emphasizes the place of
buildings within both local ecosystems and the global environment. Sustainable architecture
seeks to minimize the negative environmental impact of buildings by enhancing efficiency
and moderation in the wuse of materials, energy, and development space

(www.answers.com/topic/sustainable-architecture - Last accessed 30-03-2007).

Sustainable architecture, from environment dimension, is defined as "the creation and
responsible management of a healthy built environment based on resource efficient and
ecological principles”. Thus, sustainably designed buildings aim to lessen their impact on our
environment through energy and resource efficiency. It includes the following principles:
minimizing non-renewable resource consumption, enhancing the natural environment, and

eliminating or minimizing the use of toxins.

According to an OECD project, "Sustainable buildings" can be defined as:” those buildings
that have minimum adverse impacts on the built and natural environment, in terms of the
buildings themselves, their immediate surroundings and the broader regional and global
setting. Other definitions look to sustainable architecture within sustainability dimensions.
Sustainable architecture may be defined as “building practices, which strive for integral

quality (including economic, social and environmental performance) in a very broad way.
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Thus, the rational use of natural resources and appropriate management of the building
stock will contribute to saving scarce resources, reducing energy consumption (energy
conservation), and improving environmental quality”. Sustainable building involves
considering the entire life cycle of buildings, taking environmental quality, functional quality,
energy efficiency, and future values into account. The OECD project has identified five
objectives for sustainable buildings (www.arch.hku.hk/research/BEER/sustain.htm - Last
accessed 30-03-2007):

Resource Efficiency

Energy Efficiency (including Greenhouse Gas Emissions Reduction)
Pollution Prevention (including Indoor Air Quality and Noise Abatement)
Harmonization with Environment (including Environmental Assessment)

Integrated and Systemic Approaches (including Environmental Management System)

During a building’s existence, it affects the local and global environments via a series of
interconnected human activities and natural processes. To obtain the concept of
sustainability design along building lifetime, Kim and Rigdon (1998A, P.9) proposed three
principles of sustainable architecture:

Economy of Resources: is concerned with the reduction, reuse, and recycling of the

natural resources that are input to a building.

Life Cycle Design: provides a methodology for analyzing the building process and its

impact on the environment.

Human Design: focuses on the interactions between humans and the natural world.
These principles can provide a broad awareness of the environmental impact, both local and

global, of architectural consumption.

Social aspect is an important factor that has been left of the sustainable architecture too
often in the past, especially in housing agenda. Edwards & Turrent (2000, P.20) recognized
social sustainability importance in housing by saying “Sustainability should encompass not
just the fabric of the buildings-although that is important- but also the “people factor”.
Housing is sustainable if everyone has the opportunity of access to a home that is decent if it
promotes social cohesion, well being and self-dependence”. In this aspect, they emphasize
the social dimension of sustainable architecture along with environmental dimension and
resources conservation. Sustainability as a process must address five distinct areas:

The conservation of natural resources (land, energy, water).

The sensible reuse on manufactured resources

Maintenance of ecosystems and their regenerative potential

Equity between generations, people and classes

Provision of health, safety, and security.
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Designing within sustainability holistic dimensions, as Edwards (2005, P.3) identifies, is a
complex concept for architects. A large part of designing sustainably is to do with addressing
global warming through energy conservation and using techniques such as life-cycle
assessment to maintain a balance between capital cost and long-term asset value. However,
sustainable architecture is about creating spaces that are healthy, economically viable and
sensitive to social needs. It is concerned with respecting natural systems and learning from
ecological processes. Nevertheless, this is the challenge of architecture as an effective major
to demonstrate sustainability goals and preserve Earth resources.

Given that all human actions alter the systems we live in, the challenge of sustainability is a
complex issue. It includes looking at how we attain the resources we use, using them in a
way to get the most from them, and eliminating the idea of “waste” from our vocabulary.
There is no way to know with certainty how complex ecological systems will react to our
influence, but there is an undeniable responsibility to act with the best of our knowledge

(www.buildsustainably.org — Last accessed 30-03-2007).

Conceptually, sustainability is not all about energy conservation, renewable resources, or
building materials. Sustainability is a life style, a way of living and society cultural identity.
Sustainable development is not about government policies and regional strategies; it is to be
oriented towards people wellbeing whom supposed to be part of the process not just a target
for these policies. Human being everyday activities are the essence of sustainability, the way
they live, act, build, work, produce, plant, and travel. Sustainability is not a term to be

understood; it is a life to be practised.

1.2. Sustainability & Environment in the Arab World

The Arab countries as a group are popularly referred to as the “Arab World”. The term “Arab
World” is a political designation rather than an economic grouping; consists of twenty-two
countries stretching from Mauritania in the west to Oman in the east with a total population
estimated as 323 million (Wikipedia encyclopaedia, 2006). As a political grouping, the term
finds its expression in the League of Arab States (LAS) that was established in 1945. A lot of
economic diversity characterizes the Arab World. Arab countries are grouped into four broad
categories: mixed oil producers (MOP) including Algeria, Libya and Iraq; Gulf Cooperation
Council (GCC) including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and UAE; diversified
economies (DE) including Egypt, Jordan, Morocco, Lebanon, Syria, and Tunisia; and,
primary producers (PP) including Comoros, Mauritania, Sudan, Djibouti and Yemen (Ali,
2001, PP.2, 3).
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Besides its strategic location, the Arab World is effective as a main source of energy; the
Arab countries hold 61% of the world oil reserves, and 26 % of the world gas reserves. They
produce nearly 30 % of the oil production, and 11 % of the world gas production. The energy
sector has been playing a crucial role in the socioeconomic development of the Arab
countries. It is characterized by a huge oil and gas sector and a large electric power sector
dominated by thermal power generation. The oil and gas sector represents the largest
economic component in most of the Arab countries especially in the Gulf region. Together,
the GCC countries account for about 45% of the world's proven oil reserves and 25 % of
crude oil exports (Saudi Arabia is the largest world oil exporter), and possess at least 17 % of
the proven global natural gas reserves (LAS & ESCWA, 2005, P.3). This strategic commaodity
plays a significant role in economic growth and development policies towards environmental

and sustainability issues in the Arab world.

1.2.1. Environment and Sustainability Dilemma in the Arab World
Environmental and sustainability issues face many predicaments in the Arab World. Different
studies agree that Arab countries are in significant environmental trouble compared to the
rest of the world. According to Esty, Levy, & Winston (2003, P. 237), Arab countries are, on
average, 11 points less than other countries on Prescott-Allen’s “Environmental Wellbeing
Index” (which ranges from 20 to 72) and 178 points lower than other countries on the
Consultative Group on Sustainable Development Indicators (CGSDI) ( which ranges from 87
to 763).

The Arab Region Roundtable on Harnessing Science, Technology and Innovation for
Sustainability that was held in Dubai 2005 identified some of the high priority issues for
sustainable development in the Arab World are:

gender equity;

education and capacity building in science and technology;

environmental issues - fresh water, desertification, dry land biodiversity and coastal

zones;

Alternative and renewable sources of energy (www.sustainabilityscience.org - Last

accessed 11-02-2007)

Generally, environment and sustainability dilemma in the Arab World can be identified in
several issues such as shortage of fresh water and desertification, expanded urbanisation,
air pollution, and high consumption pressure and energy consumption. All these issues are

reflected clearly in the low sustainability indicators for the Arab countries.
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1.2.1.1. Shortage of Fresh Water and Desertification

Shortage of water resources in the Arab World is a strategic and security issue as well as a
developmental issue. The Arab world has 5% of the world population but only 1% of the
available global water resources and only 70% of the population now has safe drinking
water. More importantly, most of these water resources are not controlled by the Arab
countries. Adaptation to shortage of water is pushing Arab countries to abandon agriculture,
as the economic value of water in agriculture is less than its value in industry or for domestic
use. Thus, the Arab world is considered the most dependent on food imports (Krayem,
Nehme, & Abdul Hadi, 2000). Geographically, most of the Arab World lies within arid zones.
According to WWF Biome Classification, 57% of the countries that have more than 50%
desert are Arab countries, thus desertification is becoming one of the serious environmental

problems facing these countries (Environmental Sustainability Index, 2005, P.9) — Table 1.1.

Table 1.1 — Countries that are more than 50% desert
(Source: The author based on Environmental Sustainability Index, 2005)

Rank | Country ESI Rank | Country ESI Rank | Country ESI
1 Namibia 56.7 8 Niger 45 15 Iran 39.8
2 Israel 50.9 9 Morocco 44.8 16 Saudi Arabia 37.8
3 Kazakhstan | 48.6 10 UAE 44.6 17 | Yemen 37.3
4 Oman 47.9 11 Egypt 44 18 Kuwait 36.6
5 Jordan 47.8 12 Mauritania | 42.6 19 Uzbekistan 34.4
6 Algeria 46 13 Libya 42.3 20 Iraq 33.6
7 Azerbaijan | 45.4 14 | Pakistan 39.9 21 | Turkmenistan | 33.1

Arab countries

1.2.1.2. Expanded Urbanisation

The Arab world today is marked by the extraordinary expansion of towns and by changes
brought about by urbanisation. Of a population of 323 million, about half consists of town
dwellers. While these changes indicate a sustained increase in the urban population of the
Arab world, they give rise to a process of urbanisation that is far from uniform. In fact, in all
the Arab countries, urban population is growing at a higher rate than the national population.
This rapid urbanisation is asserted by the United Nations Population Division reports that
indicate: on an average, urban areas in the Arab World are growing a percentage point faster
than in the rest of the world, especially in the Gulf region (LAS & ESCWA, 2005, P.4). Qil
producing countries as Saudi Arabia and Libya have undergone spectacular urban

transformations in just a few years, owing to petroleum revenues. The rates of urbanisation
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in Kuwait, Qatar and the United Arab Emirates are among the highest in the world. Since late
1980s, towns accounted for 90% of the total population (www.unesdoc.unesco.org — Last
accessed 12-08-2006).

Some of the poorest countries, such as Comoros, Mauritania, and Somalia, have rates of
urbanization in excess of 4 percent per year, which puts tremendous strains on urban water
supplies and sanitation. Cairo, the largest Arab city with a population of 10.6 million, has
significant air quality and sanitation problems. Casablanca, a city of 3.3 million, properly
disposes of only 10% of household waste through sanitary landfills and incineration (Esty,
Levy, & Winston, 2003, P.242). Dubai, a city of 1.4 million population, has one of the highest
annual per capita domestic waste generation that reached 941 kg compared to 779 kg in the

year 1999 and 753 kg in 1998 with 10% annual growth (www.dm.gov.ae — Last accessed 6-

02-2007). Generally, UAE has one of the world's highest levels of domestic waste that
reached 750 kg/ capita. yr, compared to USA (740 kg/ capita. yr), UK (620 kg/ capita. yr),
Canada (380 kg/ capita. yr) Germany (590 kg/ capita. yr), France (510 kg/ capita. yr), Greece
(430 kg/ capita. yr) Japan (410 kg/ capita. yr), Turkey (360 kg/ capita. yr) and New Zealand
(400 kg/ capita. yr) ( www.oecd.org — Last accessed 20-04-2007). These figures are

indicators for the environment crisis and unsustainable strategies in the Arab World.

1.2.1.3. Air Pollution

Air pollution is an important issue in the Arab World, although it receives less attention than
other issues such as water scarcity. Generally, Arab countries exhibit higher levels of
emissions than other countries, particularly of oxides of nitrogen and volatile organic
compounds (Esty, Levy, & Winston, 2003, P.239). Since the energy sector in the Arab World
is characterized by heavy reliance on fossil fuels, the sector has adverse environmental
impacts on air, water and land resources. Total CO2 emissions from the energy use is
estimated at around 900 million tons in 2001, with an average per capita share of 3.1
mt/year, compared to a world average, of 3.87 mt/capita (LAS & ESCWA, 2005, P.4).

The climate change indicators average in the Arab World exceeds world average- Chart 1.3.
Kuwait, for instance, has slightly acceded per capita CO2 emission of the United States. The
United Arab Emirates CO2 emission is almost approaches United Sates average. These
figures are serious indicators if compared to the difference in area, resources, population,
and industrial activities between UAE, Kuwait and USA. It is clear that GCC countries have
the highest levels of CO2 emission in the Arab World. This is due to the high levels of

income/ capita, accelerated rate of industrialization and energy use. If it were not for
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extremely low-emission countries such as Sudan and Somalia, the Arab countries average

on green house gases (GHG) emission would be higher.
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Chart 1.3 — CO2 Emission average in the Arab countries

(Source: the author based on Environmental Sustainability Index, 2005)

Air pollution affects over 60 million urban inhabitants or about 40% of total urban populations
(20% of the total population). Fighting pollution and desertification would cost an estimated
USD 58-78 billion in the next decade and is considered essential to development (Krayem,
Nehme, & Abdul Hadi, 2000).

1.2.1.4. High Consumption Pressure

One of the environmental problems in the Arab World is the high consumption pressure,
especially in the Oil Producing Countries. Moreover, these countries have weak recycling
and resource conservation programs, in part because energy has been so inexpensive for
many of them (Esty, Levy, & Winston, 2003, P.242). According to World Wildlife Fund
statistics, the Arab countries ecological footprint per capita average is 3.76 hectare/capita,
which is close to the world average 3.1; yet few Arab Countries, especially the GCC
countries, are markedly above this average - Chart 1.4.

Recent issued data shows that the United Arab Emirates has the highest ecological footprint
in the world that reached 15.99 hectare/capita (WWF Living Planet Report, 2006). The
country took the top spot because its energy consumption is high and emissions are spread
among a small population. The country's landscape offers little help. Undulating sand dunes
