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CHAPTER I 

INTRODUCTION 

Current Applications of Indígenous Architecture 

Recently many authors have written about the adequacy of tradi-

tional indigenous structures as solutions to the habitual needs of 

people around the world (Moughton, 1982). These authors argue that 

these vernacular responses embody a wealth of design principles which 

should be retrieved and applied today (Gonzalez de Petrini, 1989). 

P. Stead writes, 

. , . to discover the underlying principles on 
which this architecture is based and to use them 
is to bring those principles to maturity and into 
the present with dignity and respect. (Stead, 
1980, p. 44) 

Other authors hold that some indigenous structures of the past 

are superior to those of the present and should be altered as little 

as possible. J.E. Reyman writes of an example of vernacular 

structures. 

With slight repairs many prehistoric sites 
still would make excellent living quarters. For 
example, miners working in the Kayenta region of 
Northern Arizona during the late 1800's often 
repaired and occupied prehistoric Anasazi build-
ings and found them to be far superior quarters 
to the usual miners shacks. (Rê onan, 1982, p. 
106) 

Furthermore, 

The fact that pueblos have maintained them-
selves in site for as long as 1000 to 1100 years 
shows that their architecture is adapted to the 
semi-arid environment of the American Southwest. 



This longevity also indicates the success of 
their subsistence strategies. (Rejnman, 1982, p. 
111) 

It is the purpose of this thesis to examine traditional indige-

nous architecture and investigate possible current and future archi-

tectural applications. Indigenous arid land architecture of both the 

past and present will be examined in several contexts: image, envi-

ronment, economics, technology, and culture. These contexts, or 

points, have been derived primarily from E. Ehrenkrantz's book Archi-

tectural Systems. as well as this author's studies at Texas Tech 

University.^ Specifically, this thesis will examine the indigenous 

architecture of the Pueblo Indians of the American Southwest and the 

work of the Egyptian architect Hassan Fathy, who spent much of his 

career applying vernacular forms to architectural conditions in 

Egypt, These examples are located in arid and semi-arid regions, 

which is the focus of this thesis. 

By choosing Ehrenkrantz's points, common criteria are derived in 

which to study past and present architecture and establish a frame-

work for evaluation. The points identified are considered within 

this thesis to be the major points of the systems, or holistic 

approach to architecture, presented in Chapter II. Each of the 

examples will be evaluated using the criteria defined in Chapter II. 

In studying the attributes of traditional vernacular architec-

ture in the arid lands, it is important to realize that each of the 

points identified for purposes of evaluation is thought to be related 



to each other and, in fact, each is related to the whole of the study 

being performed. 

We cannot infer something about one attrib-
ute from another without examining the possible 
relationships between the two and the way in 
which the relationships operate within the prov-
ince of the whole question. (Saile, 1980, p. 97) 

The attributes or points identified within this thesis are: 

image, environment, economics, technology, and culture. The whole 

question is the creation of a complete holistic, or systems architec-

ture as identified.^ Saile goes on to say, 

If we wish to understand more about houses 
and their relationships with the arid environ-
ment, or any environment for that matter, we 
cannot start out and investigate attributes or 
themes as if they were unrelated to each other 
and unrelated to the whole topic. (Saile, 1980, 
p. 97) 

Most studies in architecture, and their approaches, tend to be 

along singular tracks. They follow an interest in energy, economics, 

construction, behavior or some circumscribed topic. However, infor-

mation from these studies cannot be understood or has little signifi-

cance unless it is considered with other information and within some 

integrating framework. By broadening the area of inquiry, the dimen-

sions of the framework and the number of connections with other 

considerations can be expanded, Not only is this of concern in 

architecture, but such broadening can also affect understanding of a 

range of human and social phenomena in related fields (Saile, 1980). 

Therefore, unlike most studies examining indigenous architec-

ture, the approach taken here is that architecture should address and 



be examined using a number of points of view. This should be the 

case if architecture is going to be interpreted as successful in 

solving the needs of the client, user, observer, as well as society 

as a whole. 

Objectives 

The objectives of this thesis are threefold. The first objec-

tive is the description of possible future trends in western society 

and a suggestion of a direction in which present day architecture 

could be proceeding. Primarily, this will be based on the writings 

of J, Naisbett's books Megatrends and Megatrends 2000 and E. 

Ehrenkrantz's Architectural Systems, but will include others.^ 

Secondly, an examination of ancient and of more current examples 

of indigenous architecture will be made and an analysis will be 

pursued of how these examples were established with regard to the 

five points denoted. In this respect the points will be used as an 

evaluative tool and will be incorporated as part of a rating system 

that is used to determine the impact each of the points had upon the 

creation of the architecture explored. 

The third step in this thesis will be an analysis of the viabil-

ity of current applications of indigenous architecture. In this 

respect the use of the five points described will be used as a type 

of desígn tool. If the architectural examples explored prove to be 

the product of a systems approach to architecture as described within 

this thesis, then the opportunity could exist for using these 



examples as a model for the further development of a systems 

approach. 

Whether there are current applications will be determined within 

the framework established for the systems approach to architecture 

identified in Chapter II. 

Within the body of the thesis an emphasis will be placed upon 

the five points identified. Questions will center around whether 

past or present indigenous architecture was created or evolved using 

these points, and whether or not the indigenous architecture identi-

fied has any current applications. 



CHAPTER II 

CURRENT WORLD TRENDS 

The Svstems Approach 

This is an increasingly interconnected 
world. The 1990's present a new world view. The 
cold war ended in the last years of the 1980s and 
the arms race has slowed, perhaps even halted. 
The postwar period of nationalism and ideological 
cold war is over, and a new era of globilizations 
has begun. The arts are flourishing worldwide. 
There is an international call to environmental-
ism. Communist countries experiment with democ-
racy and market mechanisms. Among nations, the 
desire for economic cooperation is stronger than 
the urge for military adventure with its huge 
human and financial costs. (Naisbitt, 1990, p. 
15) 

Presently the world is experiencing a great deal of change in 

terms of the creation of a global community. Economically, envi 

ronmentally, through communications, and the sharing of technology 

and information the world appears to be becoming a smaller place. 

Countries are becoming more and more interdependent. No longer does 

one country or culture exist as an island without any contact or 

dependence on other countries and cultures (Naisbitt, 1990). Steps 

taken by any country, whether it is the invasion of a neighboring 

country or the dumping of toxic waste, have an almost immediate 

effect throughout the world. 

A premise within this thesis is that this creation of a global 

community will include architecture as well. The American Institute 

of Architects' publication, Vision 2000: Trends Shapin^ Architec-

ture's Future. describes this change and makes several predictions 
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describing the likely direction our society will take during the next 

decade (Olson, 1988). It is very important for individuals within 

the field of architecture to realize that global change is occurring 

and that the field of architecture is going to have to change along 

with it, or, as has happened to some degree already, areas that were 

once considered part of the architect's domain will be taken over by 

people in other fields. While at the macro level the world is 

experiencing the phenomenon of a global community and global interde-

pendence, at the micro level there still exists a certain amount of 

diversity. The move toward specialization within a field is a 

popular one, and in many cases a necessary one. 

With regard to architecture it is becoming more and more neces-

sary for architects to identify approaches which are based upon the 

diversity existing in the world; yet these approaches must be open 

ended enough to allow for consideration of the changing world within 

which architecture must exist, 

A look at some future trends indicates that with the changing 

times of today's world, a number of architectural changes may also 

occur. Among these changes is the growing concern worldwide for the 

effect mankind has had upon the environment in terms of the concern 

over such issues as acid rain and the depletion of the ozone layer. 

The information age has already had a major impact on many parts of 

society. The ability to transfer information and knowledge within 

seconds of its inception has altered forever the way much business is 

conducted. 



Naisbitt has indicated a backlash against uniformity. a desire 

to assert the uniqueness of one's culture and language (1990). With 

regard to this thesis, this backlash indicates that a move toward an 

architecture which responds to the cultural diversity of a region 

could occur. Some of these changing world views suggest a move 

toward a more holistic, or systems-oriented world view. F. Capra 

writes of such changes in world views, 

At various moments throughout history man 
becomes painfully aware that their basic con-
cepts, their language, and their whole way of 
thinking is inadequate in describing and ex-
plaining their own existence. This was quite 
clear at the turn of the century when exploration 
of the atomic and sub-atomic world brought scien-
tists in contact with a strange and unexpected 
reality, a reality which seemed to defy any 
coherent description. It took scientists a long 
time to overcome this crisis. But in the end 
they were rewarded with deep insights into the 
nature of matter and its relation to the human 
mind. (Capra, 1982, p.ll6) 

The major concept of a systems approach is summed up in C. West 

Churchman's book The Systems Approach. Churchman states that the 

concept of a systems way of thinking is that systems are made up of 

sets of "components*' that work together for the overall objective of 

the whole (1968). According to Churchman, the systems approach is 

simply a way of thinking about these total systems and their 

"components." 

When using the systems approach the relationships between the 

parts and the whole are thought about from the beginning. These 

relationships should in fact guide one in thinking about how to begin 

a project. The task of the systeras approach is describing the 



function of the object being discussed (Churchman, 1968). The task 

of a systems approach to architecture would therefore be to describe 

the functions of a particular architectural project. 

Building upon Churchman's description, an architectural system 

is raade up of the set of points identified as image, environment, 

econoraics, technology. and culture. These points work together for 

the overall objective: the creation of a complete architecture. As 

described within this thesis a complete architecture is one that 

meets the needs of the user, client, observer, and others in the 

world. 

E. Ehrenkrantz describes the need for a systems approach to 

architecture: 

The primary reason for a systems approach to 
design is to better meet society's needs for a 
responsive environment. This means that we have 
to begin by understanding the needs and devel-
oping a rational method of organizing the avail-
able resources to meet those needs on schedule 
and within budget through buildings that exhibit 
an appropriate level of performance. 
(Ehrenkrantz, 1989, p. 11) 

Architectural development over the centuries has been heavily 

affected by the nature of the available technologies and the cultural 

role of architectural monuments within the existing society. Today 

our societal perspective requires that a building be evaluated from a 

number of different points of view. These views relate to the vari-

ous functions of a building and differ with the perspectives of the 

observer. client, or user (Ehrenkrantz, 1989). 
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In Ehrenkrantz's book, Architectural Svstems. four points of 

view are described which attempt to describe these differences in 

perspective. The basis of the five points that this paper uses to 

evaluate architecture are derived from the criteria set forth by 

Ehrenkrantz.^ In doing so it is necessary to re-evaluate each of the 

criteria Ehrenkrantz suggests so that a comparison can be made 

between his description of the points and how those points are used 

within this thesis. 

Perhaps the most basic function is economic 
which in its broadest view must be considered to 
represent all resources: land, water, energy as 
well as dollars. But we must also be concerned 
that a building provide a good working environ-
ment termed the climate function; that it relate 
to the way individuals and groups use it, the 
behavior function; and last but certainly not 
least is the image or aesthetic function. From a 
historic point of view buildings are not usually 
evaluated on each of these four levels, but 
primarily on the image level. (Ehrenkrantz, 
1989, p. 30) 

The opinion promoted in this thesis is that Ehrenkrantz's analy-

sis, while creating a good base, should be expanded to include five 

points, The first being economic, just as Ehrenkrantz has suggested. 

The second point is environmental factors. These environmental 

factors are important with regard to the other points identified. 

Environmental considerations continue to be 
troubling: the ozone layer, acid rain, the 
greenhouse effect; the destruction of the rain 
forests. But there is also a global consensus 
that we must all work on the environment togeth-
er. There is even competition among nations for 
leadership in attending to the environment. 
(Naisbitt, 1990, p. 30) 
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There have been a number of recent events indicating the world-

wide concern for the environment: 

When the Group of Seven (the United States, 
Japan, West Germany, Britain, France, Canada, and 
Italy) held its fifteenth annual economic summit 
in Paris in July 1989, environmental issues got 
major attention for the first time. The group 
pledged to work together to preserve the global 
environment saying: "Decisive action is urgently 
needed to understand and protect the earth's 
ecological balance. We will work together to 
achieve the coramon goals of preserving a healthy 
and balanced global environment in order to meet 
shared economic and social objectives." 
(Naisbitt, 1990, p. 31) 

The western world's preoccupation with defense and cold war, 

which is receding, is in some areas being replaced by concern about 

the destruction of our natural environment. 

The third point then becoraes behavioral- or cultural-oriented 

issues of a building, or how the building relates to the user's 

cultural values. The fourth area of architectural identity is one of 

iraage or style of the building. In addition to Ehrenkrantz, a fifth 

point can also be considered, a point that has become especially 

important in influencing current culture. This is the concern of 

technology. In the current technological age the concern with how 

the building answers to technology is an inescapable issue. 

Technology is not limited to high-tech, but also can be seen as a 

determinant of building form. 

When looking at Ehrenkrantz's description of the four perspec-

tives on architecture, it comes to mind that his approach is a bit to 

raechanistic in nature. That is to say that he does not bring to the 
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surface many of the human factors associated with what architecture 

should be derived from. Christian Norberg-Schulz expands the vision 

of architecture beyond that of Ehrenkrantz, bringing in some of the 

human issues left out by Ehrenkrantz. 

Architecture is more than art. It is more 
than technology, Architecture must prove to be 
utility, an idea not called forth in these two 
ideas separately. Architecture is dependent upon 
a number of factors, Architecture exists within 
a culture, within a society and is used by the 
society and expected to function as part of that 
group. Architecture relates to the perspectives 
of the culture in which it is based, (Norberg-
Schulz, 1980, p. 168) 

The term economics, while it may include all resources--land, 

water, energy, and dollars--must not stop with that. Economics 

relates to each of the other points described. Economics should 

address the use of resources, whether they are in abundance, or near 

depletion. Economics in this day and age are often a major determi-

nant in the creation of architecture. 

Ehrenkrantz, in describing the economic function, associated 

environment as a part of the economic functions of architectural 

design. The environment should be expanded upon and should in fact 

become an element of a second responsive type. This group is termed 

environmental factors. These factors are not limited to the natural 

environment but must also include man-made characteristics (city-

scapes, effects of buildings on site, etc). They should in fact be 

expanded to include region, nation, and world effects of architecture 

upon these environments. 
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Once again the relationship between the environmental factors 

and the others factors described begins to surface. The economic 

function has been alluded to, in that the worth of the environment is 

a monetary issue. The resources used by a society obviously have 

economic value. Environmental Issues result from cultural values, 

they can determine the need for technological advances, and can be a 

culture's response to technology. 

The idea of cultural factors is something that is felt to be 

lacking in the Ehrenkrantz description. His term behavior is loosely 

associated as the architectural response to the way individuals and 

groups use architecture. The term culture is used within this thesis 

as the broad understanding of a group's sociology, methodology, 

aspirations, and socio-cultural values.^ As Amos Rapaport states: 

"What finally decides the form of buildings and raolds their spaces 

and relationships is the vision that people have of the ideal life" 

(Rapaport, 1969), 

As established here, the idea of culture is much broader a point 

than that of just behavior, as described by Ehrenkrantz. The 

cultural point relates to each of the other points, and in many cases 

is a determinant of those points. 

The fourth point beyond Ehrenkrantz's description is that of 

technology. Referencing Naisbitts' book, Megatrends. and his 

description of the switch from an industrial to an information-based 

society and with the effects of high technology on the daily lives of 

individuals, it is demonstrated that technology is a determinant in 
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forming society (Naisbitt, 1982). Technology's role in society is 

not only a recent phenomenon, but has been a determining factor 

throughout the history of the built environment. 

The American Institute of Architects publication Vision 2000: 

Trends Shapín^ Archítecture's Future makes reference to the direction 

architecture must take in the coming years. One of the observations 

concerns the issue of how information is currently spread on a world-

wide level. No longer do small local isolated communities exist, but 

world communities are being developed. Technology at the building 

level is a part of this technological description (Olson, 1988). 

The fifth point described is that of image, Ehrenkrantz uses 

the term aesthetic function to describe the image of a building. 

Image as used in this thesis is the symbol of a group's basic atti-

tude and orientation.^ The image of a building is derived from the 

culture producing the image. The image addresses the concerns of 

that culture. There is a strong relationship between culture and 

image. There is also a relation to the other points identified. 

Depending upon cultural values; the technology, economics and envi 

ronmental concerns of a building can be emphasized through image. 

Image is the means of architectural communication, through which a 

culture can relate its values. 

Chan^ing World Views and 
Indjgenous Architecture 

In the United States for the first time in 
200 years more people are moving to rural areas 
than urban--many more. In the Northeast, West, 
Great Plains, and Southwest, ever)rwhere people 
are moving from cities and suburbs to rural 
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areas. They are abandoning cities for quality of 
life reasons: low crime rates, comparatively low 
housing costs, recreational opportunities, and 
perhaps most of all a return to community values. 
(Naisbitt, 1990, p. 122) 

With regard to architecture, the implications of such a move to 

rural areas enforce the idea that individuals are beginning to put 

raore eraphasis on their own personal well-being and self-iraportance. 

The move to these areas could help to enforce the idea of nationalism 

and regionalisra which has developed as a result of individuals seek-

ing to express their own identity in a world which appears to be 

becoming more and more united with environmental, economic, and 

technological concerns. Ideas could begin to surface which are built 

around these individualist notions. Architecturally. in the South-

western area of the United States, the move could very well build 

upon the cultural backgrounds and images of the indigenous architec-

ture of the area.7 The next section of the thesis will exaraine how 

the indigenous architecture responds to the needs of the users, in 

the original contexts. 



CHAPTER III 

ARCHITECTURAL REQUIREMENTS IN ARID LANDS 

This chapter will discuss some of the requirements for building 

in arid lands. Discussion will center around the image, environmen-

tal, economic, cultural, and technological considerations needed for 

arid lands. This chapter will set up a broad base for the following 

chapter which deals with specific examples of arid lands indigenous 

architecture. 

Because arid lands cover such a large portion of the world, a 

study of these lands will take into consideration a set of ideas 

applicable to a large area. Arid lands provide an opportunity to 

demonstrate how architecture responds to a defined climate and how 

individuals within a specific environmental condition respond accord-

ing to their iraage, cultural, technological, and economic condi-

tions. 

The purpose of this thesis is not so rauch the classification of 

arid lands architecture on the whole as much as it is the determina-

tion of how the indigenous architecture examined developed, The 

study scrutinizes examples of indigenous architecture and the 

possible applications of this architecture using the five points 

identified as image, environment, economics, technology. and culture 

Because the systems approach suggests that a group respond to all of 

these points to some degree, and because these points are different 

for each group, it is impossible to apply this formula to an 

16 
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expansive region, one with a multitude of cultures, and do it to the 

specific degree necessary. 

What can be done, however, is to examine the arid lands on a 

broad level, identifying those points which are more common among the 

arid lands regions, These points are environment, especially 

climate, and technology with respect to building materials. The 

points of economics, culture, and image are more dependent upon the 

particular group of individuals studied or those creating 

architecture. As stated, without dealing with specific groups it is 

difficult to identify the economic, cultural, and image needs of 

particular groups within the arid lands, This will be done at a more 

in-depth level in the following chapters when specific architectural 

examples are being discussed. 

Iraage 

The image of the indigenous arid lands architecture is perceived 

differently according to culture. 

Many westemers and nonindustrialized people 
each find vitality in the others architectural 
image. The westerners, reacting to the acute 
sense of homelessness in modern life, cherish in 
traditional architecture its expressing of 
rootedness, of cultural and psychological securi-
ty, of spiritual nourishment provided by deep 
commitment to place. The image is one of finely 
tuned, hence creative status. (Bourgeois and 
Pelos, 1989. p. 163) 

Interest in the regional flavor of an area has become more and 

more popular as people have learned more about the world. 

Traditional architectural forms are more recognizable because of 
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people's broader horizons, because of their expansive knowledge of 

the images seen around the world by way of television, news, 

magazines, etc. 

Environment 

Nearly one third of the earth's surface lies in arid zones. 

Contrary to common opinion, arid zones can be very warm or very cold 

and are defined as areas which have a dry climate with little or no 

precipitation, very low humidity. and an annual rate of evaporation 

that exceeds the annual average precipitation with a resulting con-

stant deficit in humidity throughout the year, The sparse annual 

precipitation in arid zones is further characterized by being turbu-

lent, brief, torrentíal, and sporadic. The nature of the precipita-

tion causes an increase in runoff, erosion and flooding, Other 

elements which effect building for arid zones are wind, dust, radia-

tion, lack of soil cover, and finally the isolation which has a 

psychological impact (Golony, 1980), 

Environmentally the arid zone is a sensitive region where an 

equilibrium has been established in nature, The character of the 

stressful climate threatens ecological survival. Flora and fauna as 

well as physical qualities such as soil and landforms exist within a 

fragile ecological balance. The desert is almost always hot in the 

summer, and comfortable or cold in the winter, The main characteris 

tic of the hot dry summer climate is aridity (Givoni, 1980), 
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Economic 

For now the economic concem of most people in the arid lands 

stems from the split between the industrialized and traditional 

socleties. 

Economically industrial ideology has trans-
formed the idea of simplicity into poverty. It 
redefines an absence of industrial tools and toys 
as a lack of them. It claims that the technolog-
ical modesty of traditional people is not volun-
tary but a reflection of backwardness, of 
inferiority. (Bourgeois and Pelos, 1988, p, 
159) 

Within the United States the split is much less defined, While 

the commercial nature of the United States does attempt to turn 

individuals into consumers, it is at a level at which most consumers 

realize they are being raanipulated, Most of the United States has 

been transformed by the industrial and information ages. The result 

now is the beginning of the realization of the consequences of this 

shift, the realization of nuclear and toxic wastes, greenhouse 

effects, depletion of the ozone layer and of the forests, and 

pollution. 

Technology 

Within western society for the most part the building responses 

of the technological society to the special conditions and problems 

of arid lands living has been the near total refusal to adjust build-

ing forms, land usage, vegetation patterns, or water usage systems to 

arid conditions; this is especially the case in the southwestern 



20 

United States. By refusal to adjust building forms it is raeant that 

the forms do not work with the environment in which they are placed. 

These building forms have adjusted to arid lands by sealing out the 

environment, and creating a fully mechanized interior environment. 

Within the United States the modern arid land building forms are 

essentially the same as those used across the more temperate sections 

of the country. Some care might be taken to eliminate glass in 

southern or western walls, but generally air-conditioning systems are 

expected to make the buildings habitable regardless of the weather 

(McHenry, Jr., 1982). 

In the past the key of selecting building materials in arid 

lands has depended upon the amount of physical energy costs that were 

required to use the material to create shelter and the energy cost 

for transporting the material to the building site. Currently the 

specialized manufacturing processes and sophisticated transportation 

distribution systems that we enjoy now on a national and intemation-

al scale confuse the basic evaluation of the cost of many materials. 

Materials appear to arrive at the building site and in stores, and 

the actual cost of the materials in terms of lost natural and human 

resources is rarely considered. 

Traditionally. in the construction of indigenous buildings, most 

people followed the course of least resistance, There were materials 

at hand which could be blended with certain traditions from their 

ancestors and the combination usually provided a system that was the 

most logical to use. In construction of shelter in its raost 
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primitive forms, when there were not factories or manufacturing 

facilities of any kind, the comparison between material costs and 

labor effort was of no particular significance. In our current 

situation, however, the comparative costs between materials and labor 

in construction are becoming important. This comparison affects the 

selection of materials with higher material cost balanced by lower 

labor costs, or vice versa. The more primitive materials for the 

most part were more labor intensive and required a lot of individual 

physical effort for use, The materials themselves were more 

economical and were closer at hand and because of this the builder 

made do with these materials (McHenry, Jr., 1982). 

As culture becomes more and more aware of the economic impact of 

some of the technological advances, or choices made regarding the 

choice of building materials, perhaps the decision will be made which 

leads toward the selection of materials closest at hand. 

Culture 

Probably the most specific of the points is that of culture. 

While it is true that the boundaries between nations have opened up 

recently, and because of the ease of transmitting information, cul-

tures are becoming more and more aware of each other; the needs and 

differences between each culture is very apparent. The idea of 

culture can only be dealt with in specific individualized terms, 

unlike the more generic points of environment and technology which 

can be dealt with more broadly. 
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When dealing with the cultural needs of a single group of 

people, it is to some degree a manageable task. But it becomes a 

very difficult task to choose a climatic region as expansive as the 

arid lands and claim a single cultural factor which can be 

identified. In House Form and Culture. A. Rapaport writes of socio-

cultural factors which affect building form. He identifies these as 

social, cultural, ritual, economic, and physical factors. Rapaport 

states that form is not the result of physical forces or any single 

causal factor, but is the consequence of a whole range of socio-

cultural factors. This thesis has expanded these factors beyond 

those socio-cultural factors, and has included the points of 

technology, and image (Rapaport, 1969). 

Conclusion 

Contemporarily much of the design for arid lands has not ad-

dressed the particular challenges of the stressed arid climate. Most 

of the arid zone building patterns throughout the world, especially 

the modern ones, are products of imported concepts from other non-

arid regions. 

Because of the recent population growth of the arid lands it 

will become necessary to begin to more thoroughly understand the 

needs of these areas. It may be necessary for western man to quicken 

the readjustment of thought conceming the usage of arid lands. 



CHAPTER IV 

INDIGENOUS ARCHITECTURE 

Previous chapters discussed possible future directions 

architecture might be taking and a possible approach architecture 

might take to reach that future. This was done so that a vocabulary 

raight be established to determine if indigenous architecture has in 

the past been approached in a way similar to the systems approach 

described. This portion of the study is intended to investigate 

whether the architecture of indigenous cultures developed in ways 

that are applicable to the changing views presented in this thesis, 

and, if so, what can be learned from their development. 

This chapter will introduce some examples of the architecture of 

the Pueblo Indians. An initial assumption raade in this thesis is 

that the indigenous cultures have approached architecture in the 

holistic way described. This chapter will help to establish a basis 

for determining the validity of such an assumption. This chapter 

will exaraine a variety of Pueblo Indian buildings. The examples of 

indigenous pueblo architecture chosen are from Chaco Canyon. In 

addition to this example, a second, more modern exaraple will be 

shown, the village of New Gourna by the Egyptian architect Hassan 

Fathy. A description of the architectural influences which led to 

this work will serve as a more current example of indigenous 

architecture. 

23 
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The term pueblo architecture may be somewhat confusing. Pueblo 

is a Spanish word that has been applied to architecture of the 

southwest United States; it actually means village. Today housing in 

the pueblo style is the result of an evolution of style, materials, 

adaptation to sites, orientation, and a combination of all these 

elements (McHenry, Jr., 1980). The Anasazi were the people who first 

built the great pueblos of the past. They left no written documents 

from their civilization, beyond what archaeologist have pieced 

together. 

The southwest where this architecture developed throughout the 

past 2000 years consists basically of a high plateau around 5000 feet 

above sea level, cut into different parts by chains of mountains and 

rivers. The region covers the southern part of Utah, southwestem 

Colorado, almost all of New Mexico, all of Arizona, and northern 

Mexico. Here lived three major cultures, the Hohokam, the Mogollon, 

and the Anasazi or "Ancient People," as they were called by the 

Navaj o. 

Civilizations in this area tended to grow up on mesa sites 

midway between a river and the raountains. This provided both 

agricultural fields near the water and hunting spots in the hills 

(Frazier, 1986). Indeed, pueblo society was organized around this 

concept; the raen went hunting and the woraen and the children took 

care of the fields. Here where the teraperature can be -20*̂ F or 

100°F, adaptation to a hostile environment was absolutely necessary. 
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The pueblo people managed this very well, and adapted their housing 

to their needs. 

Adobe stone and wood were the main materials used in pueblo 

construction. Wood was used for a long tirae to reinforce the adobe 

walls. Later crisscross systeras of wooden latticing, combined with a 

series of strong wooden rafters and beams provided a sturdy and 

durable roof when plastered over with adobe. Indian people never 

vaulted adobe. Even when the pueblo people ran out of tiraber, they 

preferred to reuse old timber in place of developing new techniques. 

At the same time, Islamic architecture was incorporating large domes 

of mud bricks and Spaniards introduced the idea of the arch to the 

Indians, but it was limited to a few religious applications. 

To a certain degree the modern Pueblos and other native people 

still use the traditional materials described. But these are rapidly 

being replaced by the introduction of new materials and new 

techniques which have eroded the architectural tradition of these 

people. Concrete blocks, plastic details, wood framed buildings, 

etc., have replaced the time proof structures of the past. At the 

same time individual one-family-unit-per-lot building concepts have 

destroyed the dense urban pattern of the traditional pueblo. One of 

the results has been a progressive destruction of the social 

structures of the traditional sense (Pillet, 1982). 

Mobile homes and prefabricated homes have changed the identity 

of the pueblos. These changes were made by groups or individuals who 

displayed little regard for the traditional values and aesthetics 
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they were destroying. Once these changes occur, it is very difficult 

for the people affected to return to the past way of life. In most 

cases, once the traditional people experience this new way of life, 

they are permanently altered. Exposure to television or to different 

living conditions, while not necessarily good or bad, does have 

lasting effects. Any change or introduction of new building 

techniques or technologies or whatever, should take into 

consideration the cultural composition and traditions of the people 

being affected. 

Ancient Indigenous Architecture: Chaco Canvon 

Earlv Developraents At Chaco Canvon 

The first example to be examined is Chaco Canyon. The history 

of Chaco Canyon is quite extensive. Artifacts in the region date 

back to 5000 B.C, At this early stage in the development of Chaco, 

the inhabitants were mainly followers of big game; raembers of a 

hunting and gathering society. Most of the sites in the Chaco region 

which correspond with the earlier developments within the canyon are 

found in exposed south facing positions near the edge of mesas or 

broad plateaus. The reason being that the high ground slows or 

breaks up the prevailing southwestern winds, making them drop their 

loads of spring sand on the north sides of mesas. While it is 

possible that there are a number of sites on the northeastern 

portions of these mesas, archaeologists have not located many of them 

due to the dunes of sand which have been deposited there (Frazier, 

1986). 
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Other early inhabitants of the pueblo region were the Basket 

Makers, a civilization of people known even today for their 

beautifully intricate weaving, especially of baskets and sandals. 

The houses of these early people were partly subterranean, basically 

circular pit houses, covered with a roof of brush and mud. They also 

build oval shaped storage pits, or cists, lined with slabs of stone 

which were located behind the houses. 

The first period of permanent pueblo settlement began in the 

Chaco area around the middle of the eighth century. The people raade 

their pit structures smaller and deeper. The ramadas which had 

originally fronted the external storage cists were fully enclosed, 

and the houses became full pueblos. The pit house had evolved into a 

kiva for the ceremonial life of the people. Apartment-like 

configurations were found by establishing other houses adjoining one 

another. There were usually three to six such units for each kiva. 

At first the people built them with adobe, but as time went on they 

used raore and more stone. As more sites were constructed in the 

Chaco Canyon area fewer of the Chacoans built on the mesas around the 

canyon itself, with many more sites beginning to be located down 

along the canyon floor, until the population had eventually evenly 

distributed itself out along the canyon floor. At this point in the 

history of Chaco Canyon something happened that stimulated the slow 

even progression of Anasazi culture in Chaco. It was during this 

period that the great multi-storied pueblos that most people identify 

with Chaco Canyon were constructed. 
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Archaeologists also found water control systeras, quarries, and 

road systems an indication of the Chacoan civilization. The road 

systems have become one of the central subjects in determining the 

secrets of Chacoan culture. Overall there are over 400 miles of 

Chacoan roads. These roads radiate from Chaco Canyon to Chacoan 

sites elsewhere in the San Juan basin. It is a vast systera. 

The major roads are sometimes 40 feet wide. The roads appear as 

something of a mosaic throughout the San Juan basin. The road system 

is a clue to the cultural makeup of Chacoan society. Some of the 

explanations for the road systera stem from the massive tirabers used 

in roof construction at the pueblo. Some of these timbers were three 

feet in diameter and sorae historians estimated that they had to be 

carried from 50 miles away. Another hypothesis for the road system 

lies in the context of a ritual pilgrimage to the pueblo. 

One other important aspect of the Chacoan 
systera becomes raore understandable in the context 
of the ritual pilgrimage hypothesis: namely the 
road network that connected many outlying areas 
to the canyon. Since the Anasazis lacked both 
draft animals and wheeled vehicles, the roads 
would appear unnecessary. They can logically be 
explained, though, as conduits for formal 
pilgrimages. (Frazier, 1986, p. 182) 

Many explanations for the existence of the roadway system have 

concentrated on practical economic matters, especially the transport 

of goods.^ Some archaeologists feel that surplus crops were probably 

carried on the roads to Chaco for storage. From there they could be 

redistributed to outlying sites in times of need. 
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An additional purpose of the roadway network may have been 

social integration of the Chacoan culture. The roads would have 

provided an easily perceptible demonstration of the social, economic, 

and ceremonial links between the canyon and outlying areas. Other 

views by some archaeologists indicate that Chaco Canyon raay have been 

the ceremonial as well as the political and administrative center of 

the Chacoan society (Frazier, 1986). 

An economic function of the Chacoan system steras from the ideas 

of the culture being a religious center, as well as the regional 

center for trade between a large number of comraunities. The later 

would explain sorae of the architectural development in Chaco. 

The Chacoan system evidently functioned 
quite well as a mechanism for formally 
integrating a large number of communities in a 
rather precarious, semiarid environment. The 
exchange network it provided permitted the 
survival of a larger population than the area 
could normally have supported. (Frazier, 1986, p. 
90) 

In all probability, this configuration of social, ritual, and 

economic factors was operating as a true system by 1050 A.D., that 

is, it consisted of a number of interacting but geographically 

separate communities that were dependent on each other through the 

exchange of goods and services (Frazier, 1986). 

Other discoveries conceming population help to explain the 

architectural configuration in the region. It is estimated that the 

number of people living in Chaco at its peak, based on a count of 

residential rooms in the towns and villages is about 5,600 (Frazier, 

1986). A problera arises with this figure, as reconstruction of the 
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amount of available arable land in the canyon indicates that 

agriculture there could have yielded sufficient food for a maximum of 

2000 people. If, however, the housing acted more as accommodations 

for short periods of time then it would conform to the hjrpothesis 

that the canyon served as a ritual center. People would travel to 

Chaco and stay for short periods of time. The architectural forms 

developed into something of a motel. 

Pueblo Bonito as an Examnle 
of Building Form 

Pueblo Bonito, the largest single example of building at Chaco, 

will be used for purposes of evaluation in this thesis, using the 

criteria established. The objectives of this portion of the 

evaluation will be to further identify the possible architectural 

reasons for the development of Pueblo Bonito and Chaco Canyon. 

In Pueblo Bonito one can see the systematic design of the 

compact housing system used throughout the pueblo. It was built in 

the shape of a half circle with shelters all around and kivas 

incorporated within the system. The large open space in the center 

plaza plays an important role in all the activities of the pueblo. A 

number of studies (Knowles, 1974; Pillet, 1980; Reyman, 1980) have 

indicated that factors in addition to environmental considerations 

were important elements in the lives of these people, It is thought 

that these factors are centered around the religious or ceremonial 

aspects of the Pueblo. 
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In Chaco Canyon the stone dwellings are very sophisticated in 

spite of the fact that the people had no metal tools with which to 

work. Stone walls were built as permanent structures, then plastered 

over with dark colored adobe. 

In the Southwest, permanence of the building technology is often 

used as a gauge of permanence of settlement. Sites without 

architecture are not habitation, sites with ephemeral architecture 

are temporary. and sites with substantial building are permanent 

residences. Though this formula is far too simple, if it were 

applied to Chaco, it would certainly indicate permanent settlement. 

Chacoan construction is without question the most perraanent of any 

Anasazi building tradition (Lesken, 1986). 

Pueblo Bonito was developed during two different periods. 

Within the oldest portion of Pueblo Bonito the combination of small 

houses built together in a crescent made use of relatively primitive 

raethods of construction. The walls were made of single blocks of 

sandstone ranging to a thickness of three feet. The outside walls 

were alraost twice as thick at their base as they were at the top. 

Pueblo Bonito demonstrates a clear modular generation, beginning 

from the walls of the oldest portions of the pueblo. As growth 

proceeded from the old crescent, there is evidence that it developed 

along a tangent extending to the east. This undertaking was 

abandoned, and the eastern arra of the semicircular plan was then 

completed by turning it to the south, as was the case with the 

western arm of the plan (Frazier, 1986). 
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The shape and orientation of the old crescent and the attempt to 

maintain the south opening circular plan with the new construction 

suggest a degree of relationship to the sun. The aspects of the old 

pueblo that are distinctive and responsible for the special 

relationship to the sun are the open orientation to the southeast and 

a nuraber of built forms which demonstrate an understanding of the 

sun's path. Among these are a variety of solstice and equinox 

raarkers. The cultural significance of these raarkers center around 

ceremonial traditions which occur during planting and harvesting of 

crops. Traditionally these events occur around the times of the 

equinox. Maintaining a knowledge of the patterns of the sun led to 

successful crop production and continued growth within the pueblo. 

In comparison, the special feature of the new pueblo plan is its 

orientation directly to the south. The high walls around the outside 

of the semicircle tend to shut off the summer sunrise and sunset from 

the interior of the pueblo, while the low wall on the south tends to 

admit the winter sunrise and sunset directly into the central 

portion. At all seasons, between sunrise and sunset the sun strikes 

the interior surfaces that make up the walls and terraces. This is 

important due to the amount of tirae these people spent out of doors. 

Most activities were perforraed out of doors, so these spaces and the 

development of these spaces needed to allow for comfortable working 

conditions. These conditions resulted because of the amount of light 

which was emitted into these spaces and the warrath which occurred as 

a result of the sun striking the walls (Knowles, 1974). 
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Because little specific first-hand infonnation about Chacoan 

society is known, a cultural analysis is difficult. That which has 

been uncovered by archaeologists about the culture of Chacoan society 

indicates that Chaco Canyon acted something like the hub of the San 

Juan basin. Chaco Canyon was the economic and ceremonial center of 

the region. The architecture befits this purpose of the pueblo. The 

forms started out small, and as the importance of the pueblo grew, so 

did the magnitude of the forms. Current studies indicate that these 

forms have orientations and forms which respond directly to the 

climates in which they exist. Other determinants of the forms are 

derived from the religious and ceremonial nature of the pueblo, 

Criterion 1: Image of Pueblo Bonito 

A view based on today's perspective is that the canyon forms 

must have needed to be prominent to suggest their importance to the 

area. The pyramid forms of ancient Egypt and Central America would 

have been of similar importance. When viewed from the systems 

viewpoint described earlier, image appears to have been the 

outgrowth of the environmental, economic, technological, and cultural 

points. 

Criterion 2: Environment of Pueblo Bonito 

There are a number of indications of the environmental 

consideration taken during the evolution of the Chaco Canyon area. 

The first is the transition from the pit house to the more apartment-

like pueblo structures which existed there later. The significance 
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of this transition lies in the cultural and community development 

which resulted from the grouping of these structures. Placing these 

structures above ground also allowed for the placement of sraall 

windows, which improved ventilation within the spaces. 

According to Givoni (1980). the main objective in deciding upon 

a given orientation in desert regions is to minimize the impact of 

the sun in the suramer and in regions with cold winters, such as those 

being evaluated here, Givoni states the objective is to also maxiraize 

the solar irapact in winter. 

Knowles study (1974) shows that both Old and New Bonito operate 

efficiently as energy systems. Each has a higher degree of 

efficiency in the winter than in the sumraer, meaning that the forms 

retain more heat during the winter than during the summer. This 

corresponds with Givoni's interpretation of achieving optimal 

benefits from the sun. 

Another factor which indicates a working with the environment in 

which the pueblo is placed is the use of compact building forms. The 

use of these compact forms is common in arid lands throughout the 

world. The significance of these compact forms lies in the fact that 

the heat exchange between exterior walls and inside space is 

decreased. The objective in the development of compact building 

forms is to have the miniraum exterior exposure containing the maximum 

interior space. According to Knowles study (1974) by limiting the 

ratio between wall area and interior space the Chacoans created a 

form that reraained comfortable throughout the year. 
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Environmentally the pueblo was built with an understanding of 

the natural environment in which it is placed. Frazier speculates 

that the man-made environment of the pueblo would have been 

considered appropriate as well. Considering the expanse of the 

pueblo and the relative wealth that must have existed as indicated by 

the appearance of importance of the region, the pueblo is thought to 

have been a prominent architectural marker in the area, This 

corresponds very closely with the point of image mentioned earlier 

(Frazier, 1986). 

Criterion 3: Econoraics of Pueblo Bonito 

The major emphasis placed on the road system throughout the San 

Juan Basin is an indication of the economic as well as cultural 

concems and development of the area. As stated, the road system 

linked Chaco with surrounding Anasazi sites. The architectural 

significance of this link lies in the fact that the pueblo had to 

provide the necessary space for both storage of goods, and the number 

of incoming persons associated with these goods. The ritual 

pilgrimages hypothesis set forth by Frazier also accounts for the 

need to expand the size of the pueblo and canyon area. 

The placement of Chaco Canyon as a sort of hub, to which the 

surrounding areas travelled for economic, as well as cultural 

reasons, places the canyon in a sitxxation not unlike many of the 

cities in the western world today, One area which does not lend 

itself to the support of the idea that economic concems were 

significant determinants of the development at Chaco Canyon is the 
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huge amount of manpower which was needed to carry the roofing timbers 

from area forests to the site. Lesken's study (1986), indicates that 

a large number of man hours was needed consistently throughout the 

period of major development at Chaco. Much time was also needed for 

the construction of the walls throughout the pueblos. The stone work 

at the canyon is considered by most to be of very high quality, 

The fact that no stone tools were used for the construction of these 

walls, makes them all the more amazing. The quality of stone work at 

the canyon could also be considered under the point of image, The 

detailing and craftsmanship involved in the stone construction 

changed through the years at the pueblo, 

Criterion 4: Technology of Pueblo Bonito 

The Chacoans' response to technology can be seen in Knowles 

evaluation of the orientation of the pueblo, the choice of materials, 

and the ability for the pueblos to retain a steady state in the harsh 

environment (Knowles, 1974), 

The orientation of the pueblo is covered primarily in the 

section on environment, The choice of materials at Chaco Canyon is 

consistent with the materials chosen throughout arid lands. The 

thick mud and stone walls are an integral part of indigenous building 

in hot arid zones, The real benefit of having thick walls is in the 

thermal inertia involved, While neither adobe, stone, brick, nor 

concrete are good insulators, they do have the properties of storing 

and transmitting heat slowly, and are reluctant to lose it. All 

these properties together produce lag: the delay between the time 
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one side of a wall is heated and the other side feels the effect 

(Givoni, 1980). 

Because of their mass another useful property of thick walls is 

the amount of heat they can absorb without rauch rise in temperature. 

Well shaded, massive walls which are permitted to lose heat through 

convection and radiation at night will remain at a fairly low 

temperature during the day. If they are kept below skin temperature, 

the huraan body will radiate to them even if the air teraperature is 

high, giving the body a sense of being cool during the high 

teraperatures (Stead, 1977). 

In terras of the roofs at Chaco Canyon it is evident that the 

technology involved in constructing thera was a determining element in 

the general form and appearance of the building form. Flat roofs 

characterize indigenous architecture in most arid lands. One of the 

main reason for using flat roofs is the lack of tiraber available. 

This was true of Chaco Canyon, as is the case in most arid lands. 

Additional considerations for making a flat roof, than just the need 

for less timber, is the fact that the total area of roof exposed to 

the sun is miniraized, and the mud plastering placed on the roof does 

not slide off or erode as readily, 

As indicated the stone work at Chaco Canyon has long been one of 

the most striking architectural qualities of the canyon. This along 

with the choice of the heavy timbers for the roofs of the pueblo 

structures is perhaps one of the most impressive qualities of the 

site. Because some of the building techniques are similar to those 
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found in Mezo American cultures, it is thought that perhaps the 

Chacoans and Indian cultures in Central America had contact with one 

another. 

Criterion 5: Culture of Pueblo Bonito 

Culturally the pueblo responds to the ceremonial and pilgrimages 

hypothesis advanced by Frazier, although little is known regarding 

the social hierarchy of the pueblo. One theory of the demise of the 

pueblo suggest that a migration occurred, probably because of 

drought, to the east along the Rio Grande to the pueblo villages of 

that particular area. If this is the case then pueblo social 

structure in those areas will probably closely resemble the structure 

of the Chacoans. 

One of the cultural developments of pueblo architecture is the 

shift from pit house to the compact, above-ground, apartment-like 

structures apparent at Chaco. The kiva, or ceremonial center of the 

pueblo remained underground, which is consistent with the religious 

beliefs of the Pueblo Indians. 

The road system, which has been discussed in depth already, also 

suggests a cultural link between Chaco and the surrounding areas in 

terms of religion and the economic link it provided. Chaco Canyon 

appears to have been the ceremonial, political and administrative 

center of the region. 

Other cultural points parallel the orientation of the pueblo. 

The fact that there are a number of sun related markers within the 

pueblo designed to indicate important calendar events (Reyman, 1980) 
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indicates that orientation of walls, windows and plan were for 

reasons in addition to the environmental concems addressed 

previously. Another indication of this fact is that many of the 

sites within the canyon region are oriented in less than optimal 

direction, leading one to think that concerns other than the most 

efficient solar orientation were defining building orientation, 

Suramarv of Criteria for Pueblo Bonito 

An aspect of this thesis and the systems approach described 

earlier is that architecture, if it is going to be evaluated using 

the systems approach should address each of the five points 

identified. When evaluating Chaco Canyon using this systems approach 

the results are varied. A rating system has been developed for the 

purpose of determining the degree of success each of the points 

discussed had upon the creation of architecture in the indigenous 

examples studied. Each of the points is rated according to a strong 

impact, weak impact, or a moderate impact. It is also possible to 

have no rating at all. This would indicate that the point was not 

applicable, 

The image factor does not appear to have played an important 

role in the development of Chaco Canyon. The image of the Pueblo was 

for the most part determined by the combination of the other factors 

discussed. While it is thought that the pueblo was a major 

architectural element within the Anasazi region, it is believed that 

this image of the pueblo is a result of the other factors. For this 

reason the rating given to the pueblo is a weak to moderate rating. 
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The environraent seems to have had a significant impact upon the 

developraent of the canyon. Orientation of plan, especially within 

Pueblo Bonito, and building materials were impacted by the 

environraent, The built environment at Chaco Canyon appears to have 

been significant enough to befit its position as center of the 

Anasazi region. Because the environment did play a significant role 

in the development of Chaco the rating given is a strong one. 

The economic link with the architectural development of the 

region was of medium importance. In terms of the cultural link it 

provided with other sites within the region there was a strong 

relationship, but in terms of architecture, econoraic consideration 

deterrained mainly the size and perhaps rate of the development. 

Technological development at Chaco Canyon was a strong 

determinant of form and development. The technological 

consideration, while not in every case unique to Chaco Canyon itself, 

did determine how environmental concems would be faced, what 

cultural factors could be considered, and to a degree what 

considerations of image could be examined. 

The cultural factors dealt with tended to influence a niomber of 

the points discussed. Culture affected the environmental and 

technological factors by determining orientation, in some cases, and 

the use of ponderosa timbers, three feet in diameter and from 50 

miles away instead of the cottonwood logs one foot in diameter and 

only 20 railes away, The econoraic and cultural characteristics 

displayed within the pueblo were very sirailar and contributed very 
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similarly to the development of the canyon. Culture or religious 

ideas provided for the kiva and granaries resulted from economic 

concerns. Both resulted in an increase in size of the region, The 

rating given to the pueblo is medium. 

Modern ndigenous Architecture 

Earlv Influences on Hassan Fathv 

The architecture of Hassan Fathy is the second example of arid 

lands architecture to be looked at. The reason for choosing the work 

of Hassan Fathy is because he looked to the indigenous architecture 

of Egypt for examples which led to many of his architectural forms. 

Fathy's decision to look to mud bricks as the solution for housing 

problems of Egypt led him to search out notable examples of its use 

in the past. In doing so, he discovered the durability and 

versatility of the material as well as its cultural links with both 

Egypt and the Middle East. 

Examining the architecture of Egypt provides the opportunity for 

looking at additional examples of arid lands architecture, as well as 

some of the elements which led to the development of the examples 

used in this study. The significance of Hassan Fathy's work with 

regard to this thesis, lies in the fact that Fathy used indigenous 

forms in addressing current architectural situations. 

Fathy chose as his model the vemacular architecture of Egypt's 

past. Some examples he studied were built over 3000 years ago. The 

solutions that he found relied on energy from the sun, wind and 
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innovative architectural structures from forms that were developed to 

raake use of natural energy and materials (Fathy. 1986). 

In his early architectural travels, Fathy began to notice 

certain consistencies in the architecture of the past. During those 

early travels he took note of the use of mud bricks, and the 

variation of usage of those bricks. One of the primary uses was in 

vaults and domes, In fact, the early Egyptians were probably the 

first to construct vaults and domes. The use of mud brick as the 

sole building material is important because one of the major problems 

in housing for the poor of the arid lands, a major emphasis of 

Fathy's, is the lack of adequate building raaterials for use in 

roofing materials. In most arid lands, roofs are constructed to be 

flat because of the ease of construction as well as the use of less 

tiraber in the construction of flat roofs. Fathy's observations 

centered around the fact that most poor people in his region did not 

even have enough wealth to purchase the timber required for a flat 

roof. He therefore searched for an altemative. 

Once identifying mud bricks as a viable building raaterial, Fathy 

had to learn the technology behind constructing the doraes and vaults 

that he had seen in his travels. Fathy acquired the inforraation of 

how to construct domes and vaults from Nubian raasons, the sole 

keepers of the methods required to build using mud bricks in 

constructing such forms. His first impressions of these areas came 

from two Nubian villages named Aboul-Riche and Gharb Aswan (Steele, 

1988). 
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It was while doing some designs for the Royal Society of 

Agriculture that Fathy initially attempted to implement the ideas of 

mud brick vaulting. Fathy was able to construct the walls necessary 

to construct the mud bricks forms he had identified. Fathy's 

problems carae when he attempted to construct the vaults to cover his 

structures. Fathy knew that the vaults should be able to be 

completed without centering or by use of scaffolds, Fathy had seen 

evidence of this in his travels and though his readings of the past. 

His attempts, however, resulted in piles of rubble. Fathy was forced 

to search deeper into the building technology of the past to find 

solutions to the raethods he had seen in the Nubian villages. 

Hassan Fathy found in the Nubian masons of the Upper Egypt the only 

surviving craftsman who had maintained the building techniques of 

old. In searching through their villages, Fathy was able to find 

artisans who still were able to construct the vaults and domes of 

Ancient Egyptians. As the art of these masons was only applied to 

their own villages, they were not recognized in other areas. Fathy 

found these craftsmen and asked them to help in the completion of his 

current project. In doing so, Hassan Fathy established a working 

relationship with the Nubian masons which would last throughout his 

career (Fathy, 1973). In addition to the Nubian villages other 

influences on Fathy were from the medieval portion of Cairo. The old 

center of Cairo is known as Gamaliyya. From these old structures 

Fathy recognized a nuraber of building materials and methods which 

would also influence his building methods. 



44 

Building Methods 

J. Steele in his 1988 book, Hassan Fathv. has pointed out a 

number of elements which make up the spatial system that Hassan Fathy 

derived from his analysis of Medieval Cairo:^ 

1. The formal and informal courtyard: Enclosed by walls and 

open to the sky, the courtyard acts as a reservoir of coolness, It 

is usually landscaped and placed to receive the prevailing breeze. 

2. The Magaz, or indirect entry, which uses the walls to block 

a straight view into the house. 

3. The Maq'ad: An outdoor sitting loggia on the first floor 

of the house by the stairs to the courtyard. There is also a sitting 

area a step above the courtyard to keep it dry and to receive the 

breeze. 

4. The Qa'a is an internal court which usually has a fountain 

in the middle and a high tower above it to let in light and remove 

hot air. 

5. The Malkaf, or wind catch, is a shaft rising above the 

building which faces the prevailing breezes and funnels it into the 

interior of the space, 

6. Lattice wooden screens insure privacy, reduce glare, and 

lower air temperature as it enters the space. 

7- In almost all cases of the examples studied the roof plays 

a significant role as an outdoor room, used for sleeping on hot 

summer nights, when, due to thermal lag, the interior of the house 

reaches its highest temperature. 
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The elements Hassan Fathy discovered through his early travels 

to the Nubian villages and Medieval Cairo played an important role in 

all the architectural projects he undertook. It was from these that 

Fathy was able to establish a vernacular vocabulary, which would help 

him to create what he called a national architecture for Egypt. The 

vocabulary he established led to the opportunity for Hassan Fathy to 

produce the most famous work of his career - New Gourna. 

New Gourna an an Example of Building Form 

The village of Old Gourna had sprung up near the Tombs of the 

Nobles on the western side of the River Nile. This village which 

started out around the tum of the century as a small squatter 

settlement of thieves who became rich on robbing the tombs there, had 

grown to nearly 7000 inhabitants by 1945, Prompted by increasingly 

outrageous evidence of destruction of priceless artifacts, the 

Department of Antiquities decided that the only solution to the 

problem was to take over the land and clear it of both people and 

houses, 

This was the premise for the development of the project of New 

Gourna. The dilemma the government faced was what to do with all the 

people they intended to displace. Fathy described the available 

options as this: 

If their houses were bought at current 
valuation, the Gournii would not receive enough 
money to buy new land and build new houses. Even 
if they were compensated generously they would 
only spend the money to marry more wives and then 
would become landless and penniless vagabonds. 
The only solution was to rehouse them, but 
hitherto this had been far too expensive a 
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proposition. One million pounds was the estimate 
for an exactly similar village which was being 
built for the workers of Imbaba just outside of 
Cairo. (Fathy, 1973, p. 115) 

Earlier architectural experiments by Fathy had deraonstrated the 

versatility and economy of the construction techniques that had just 

come together for him. He was able to construct very spacious 

housing very quickly on a very restrictive budget using the 

techniques he had learned. 

New Gourna became an opportunity for Hassan Fathy to place 

together all of the ideas he had gathered. He saw New Gourna as a 

testing ground for all his ideas and a prototype for other, larger 

villages to corae. Fathy decided that if New Gourna was to have any 

validity at all it would have to both reflect and incorporate the 

lifestyle and architectural forms of the existing village. The idea 

that each of the nearly 7000 inhabitants should have a voice in the 

design of their community was unheard of at this tirae, a time when 

uniform architectural solutions to complex problems were felt to be 

compulsory (Steele, 1989), 

It is this idea that places the work of Hassan Fathy in the 

realm of indigenous or vemacular architecture. Even though Fathy 

himself was an architect, the forms that he produced were extreraely 

influenced by forras and building raethods of the past. Fathy says 

this of these forras: 

The goals proclaimed at New Gourna rather 
than promoting dehumanising mechanisation and 
mindless repetition, sought instead to stress the 
basic wisdom of genetic instinct, the innate 
psychological need of individuals to shape their 
environmental sensitivity of local materials and 
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materials and construction techniques. (Fathy 
1986, p. 98) 

Fathy felt that the key building block of Gournii society. as in 

all of rural Egypt and the Arab world in general, was the family, and 

by extension, all the extended relatives of the family. Fathy was 

able to recognize five such extended family groups called bandans 

(Steele, 1989). Using this separate but equal relationship of the 

five bandans Fathy began his plan with the concept of a large raidan 

or village square around which each of the bandans could be located. 

This square was raeant to provide a place where each group could 

receive guests and hold a variety of festivities while also being 

used in more practical purposes such as the temporary storage of 

grain and fuel for the new village. 

He organized the important social institutions around a 

courtyard, beginning with the mosque which was placed directly 

opposite the main entry from the road, and continuing with the 

village hall, a theater, and the Khan. After a continuing series of 

obstacles and frustrations, construction was halted after three 

seasons of work, with only 20% of the total plan complete. The 

Gournii, who had passively resisted the entire rehousing idea 

initially, simply drifted back to their old homes on the slopes of 

the Tomb of the Nobles to resume the life they had previously known. 

The failure of New Gourna was not in the fact that the people 

decided to go back to their old lifestyle, but the failure was in 

Fathy's expectation that he could turn around a culture which had 

only known one way of life were expected to change that way 
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ovemight. New Gourna was a well thought out program in that it did 

provide a means for economic subsistence in the creation of a 

marketplace where goods and services could be bought and sold; 

however, it proposed a way of life the Gournii would not accept. 

Fathy laid out a training program for the citizens of the community 

to train them for their new life, but they were unwilling to learn. 

While technically a failure in that New Gourna was never 

completed, Fathy's architectural philosophy demonstrates the idea 

being examined throughout this thesis: that past architectural 

models raay have some current day architectural applications. 

Criterion 1: Image of New Gourna 

The image of Hassan Fathy's architecture appears to be of 

greater importance than that of Chaco Canyon. Fathy emulated the 

forms of the past. His position appeared to be one that states that 

if the indigenous forms were appropriate for the past, then today, 

when the plight of the poor of Egypt has changed very little, similar 

forms should still be appropriate. 

To some degree, Fathy promoted the idea that the architecture of 

the past was better suited than that of the present, especially in 

terms of environmental and technological appropriateness, Fathy 

attempted to bring the image of the ancient forms, and consequently 

the appropriateness of these past forms of Egypt's indigenous 

architecture, back to the present. He viewed these forms as 

promoting a sort of pride in the lives of the poor, whose cause he 

championed. Fathy established a number of programs to try to 
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establish the teacher/student or master craftsman/apprentice 

relationship lost among most of the peoples of Egypt. The benefits 

of this, as Fathy saw it, was the strengthening of a coimnunity and 

providing a means for the people to escape from their poverty. 

Criterion 2: Environment of New Gourna 

Many authors have written of the environmental appropriateness 

of indigenous forms. Fathy, in Natural Energv and Vemacular 

Architecture. writes of the appropriateness of past indigenous forms 

of Egyptian architecture in meeting the environmental concerns of 

present Egyptians, 

Like Chaco Canyon, the use of thick mud brick walls in Fathy's 

work provides for thermal comfort by creating a lag time between the 

time the sun heats a wall and the time that heat is actually felt 

inside, Another factor is the use of vaults and domes for enclosing 

roofs. The technological aspects of this will be written about 

later, but for the environmental aspects these forms are very 

successful in providing enclosure without the need for timbers which 

are expensive and hard to come by, 

Unlike the Chaco Canyon example, the indigenous forms of Egypt 

incorporate methods of ventilation much more readily. Part of the 

reason is because the temperatures in Egypt are hotter than those of 

northem New Mexico. As seen in the usage in wind catches, wind 

screens, courtyards, and water elements, the indigenous architecture 

of Egypt incorporates a number of elements to cool inhabitants 

through natural ventilation. 
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Another area that the building forms of Fathy take into 

consideration is that of building layout, in terms of the compactness 

of building form. According to Givoni (1980) the more compact the 

plan, the smaller the surface area of the walls for a given floor 

area, the heat exchange between walls and inside space is decreased. 

While it is sometimes true that a more outspread plan might offer 

more opportunities for natural ventilation, and faster cooling during 

summer nights, with the careful location and design of windows, wind 

catches, and courtyards, good ventilation can be achieved in a 

compact plan. 

Criterion 3: Economics of New Gouma 

Hassan Fathy made the economic plight of the poor a major 

determinant of his architecture, Fathy found a very cost-effective 

means of solving the building problems of the poor of Egypt, The 

advancement of the use of appropriate and available building 

materials provided Fathy with the means to demonstrate how, if the 

knowledge is obtained, a new sort of indigenous architecture can be 

created which meets the economic needs of the user. 

The forms discussed in this section are cost effective in that 

they provide people with a structure which is appropriate for their 

environmental, technological and cultural needs, yet is viable in 

terms of the economic boundaries the poor of Egypt live within. 

With regard to architecture the economic concerns of the poor of 

Eg3Tt are not limited to the initial construction of a building, but 

also to the continued cost of operating and raaintaining that 
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building. The forms promoted by Fathy, by using natural ventilation, 

heating and cooling techniques take this into consideration. 

Criterton 4: Technologv of New Gouma 

Fathy's response to technology lies in the use of building 

materials and methods that are appropriate for the users of his 

architecture. The use of mud bricks is successful because of the 

abundance of the material, and the appropriateness of its thermal 

properties, as described by Givoni's studies (1980) in the earlier 

section on Chaco Canyon. 

The use of vaults and domes is popular throughout hot arid 

regions. Fathy's use of these forms was appropriate because of the 

economic factors which limit the use of timbers, and because of the 

apparent ability of these structures to minimize the effects of solar 

radiation, The hemispherical vault is about three times the surface 

of its base so the radiation of high sun positions is diluted on a 

rounded surface. This results in lower surface temperatures which 

are further reduced by wind cooling. This is especially true in 

masonry construction where the heavy building material, through its 

time lag in conducting heat, secures daily thermal conditions (Stead, 

1977). 

Criterion 5: Culture of New Gourna 

Cultural considerations taken by Fathy lie primarily in his 

belief that the forms of the past are the most appropriate for the 

poor people of Egypt, Fathy appeared to consider any western 
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technological advance (mechanical air conditioning, for example), as 

destroying the cultural makeup of the people he created his 

architecture for (Fathy, 1986). Fathy found satisfactory answers to 

the problems of making people comfortable in a hot arid climate by 

way of the forms he produced. 

Another cultural concem found in the examination of Fathy's 

work stems from the lost cultural values experienced as a result of 

acceptance of the western values and technologies. While these 

values can not be considered inherently wrong, they do not seem the 

most appropriate for the cultural group Fathy served. 

A weakness in Fathy's application of past forms in solving the 

architectural problems of the day lies in his assumption that what 

was culturally acceptable in the past is equally as appropriate 

today, Fathy did not appear to take into consideration that cultural 

values change. 

Summarv of Criteria for New Gourna 

The results of using the systems approach described earlier in 

evaluating Fathy's work show an overall relationship stronger than 

that of Chaco Canyon. 

The response to image appears to have been a conscious one, 

probably because of his training as an architect. Fathy made it a 

point to mention the image of the indigenous architecture of ancient 

Egypt and expressed this same image in his work. The impact of image 

upon Fathy's work is strong. 
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The point of environment also shows a strong relationship to the 

outcome of the architectural forms created by Fathy. Fathy justified 

his use of the indigenous forms by showing their appropriateness to 

the environment in which they are placed. 

The economic concerns of the poor in terms of the need for 

suitable built forms was a driving force of Fathy's. Fathy 

raaintained the need for built forras which raeet the econoraic need of 

the user of architecture. The appropriateness of these forms in 

terms of economics lies in the abundance and relatively cheap costs 

of the materials he used. Economic concems had a strong impact upon 

the architecture produced by Fathy. 

The response to technology is tied closely with that of 

environment and economics. Fathy devised a way to provide adequate 

housing through a technology which is appropriate for the users. 

Again, a strong rating is given to the point of technology, 

Culturally, Fathy's approach to the architectural forms 

evaluated is not as strong. The intentions appear to be there, but 

Fathy did not seem to consider the changes which occurred as a result 

of the western technologies which have been introduced into his 

country and the impact of these technologies. Because proper 

consideration to the effects of changing cultural values does not 

appear to be given, the cultural point rates of weak to middle 

impact. 
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Conclusion 

The forms discussed in this chapter were not developed 

exclusively for reasons of image, environment, economics, technology, 

or culture. However, they have proven themselves to work; they are, 

on the whole, buildings that meet the needs of the users for whom 

they were developed. Designers should, therefore, seriously consider 

them and emulate their good points, like the consideration of 

environmental, technological or economic concems when choosing a 

building material. Designers should build a modern structure to 

satisfy the requirements of modem society. 

Some of the design elements mentioned are worth bearing in mind: 

the interior patio as a cool breathing space; massive construction 

closely linked to the ground as a heat sink; the use of special forms 

such as domes and vaults to minimize the effects of solar radiation; 

and natural convection for ventilation (Stead, 1980). These elements 

are typical throughout arid lands indigenous architecture. These 

factors meet some of the criteria set forth in the systems approach 

to architecture defined, primarily those of environment and 

technology. They are factors that could be used in creating 

architecture in arid lands. They are not, however, the indication 

that these groups used a systems approach as described within this 

thesis in the creation of architecture. 
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The groups identified did have some reason for their building 

raethods and this chapter has discussed some of the techniques they 

used. 

A study of the building types described points to the use of 

several recurring factors. These are: the courtyard, thick walls 

and roofs; domes or vaults; ventilation control; the use of water and 

plants; and careful placeraent of fenestration. There is also a 

distinct pattern of daily and seasonal raovement of the inhabitants 

within the areas of the building (Stead, 1977). 

Thick walls might be dismissed by some as being only a 

structural requirement and that they are necessary because the 

materials used were not very strong. Further examination would show 

that adobe is surprisingly strong and has other desirable properties 

which stronger, thinner walls do not have, such as their ability to 

hold heat. The real advantage of thick homogeneous walls lies in the 

thermal inertia involved. 

The thick roofs described in the examples are really just the 

sarae as thick walls, with the exception of the amount of time they 

spend in the direct glare of the sun. Their temperature will rise 

raore, and having absorbed more heat will have a harder time getting 

rid of it, They usually have the advantage that they point directly 

to the cold night sky and can radiate to it with ease, but much will 

also be radiated downward (Stead, 1977). 

Roofs can be protected by shading, insulation or by changing 

shapes. Shaded roofs have been discussed; insulated roofs were 
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beyond the capabilities of earlier builders; different shapes, 

however, have long been possible, despite the preference in hot 

countries for flat roofs. 

With regard to this thesis, these building eleraents are not of 

the raost importance. The elements identified are common building 

elements throughout arid lands and should be considered when 

designing for these areas. The uniqueness and significance of this 

thesis lies in the fact that with regard to arid lands architecture, 

not just one point has been explored. This thesis does not explore 

just features of arid lands architecture that can meet only the 

environmental or cliraatic requirements of this region. This thesis 

explores a number of points which have an irapact upon the creation of 

architecture. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The purpose of this thesis was to evaluate indigenous 

architectural forms and evaluate these forms by a set of points: 

image, environment, economics, technology, and culture. The groups 

of people chosen were thought to have a holistic outlook and approach 

in the creation of their architecture, 

Findings within this thesis suggest that the architectural 

profession and the society as a whole might experience a shift in 

world view in the near future. The suggestion here is that this 

shift will be toward an outlook which attempts to realize the unity 

and interrelationship of a number of elements and areas: a systems 

or a holistic outlook. With regard to architecture it is suggested 

that such a holistic outlook should be addressed, taking the 

previously mentioned five points into consideration, 

The examples of indigenous architecture and the indigenous 

cultures identified were chosen because it was believed that they 

demonstrated an outlook that appeared to be holistic in nature. To 

determine if this was the case and to deterraine if indeed these 

raodels could be applied to present day situations, a raeasurement was 

developed that is considered for the purposes of this thesis to be a 

current day formula for a systems or holistic architectural approach. 

That approach, described throughout the thesis, and most specifically 

57 
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in Chapter II, is one which attempts to describe architecture by the 

five areas identified. 

The question explored throughout the thesis was whether or not 

the examples chosen did indeed create architecture by such a systems 

approach. While it can be argued that any architectural form could 

be evaluated using these five points, that was not the major concern 

of this thesis, The purpose of this thesis was more to evaluate the 

examples studied and determine what the nature of the relationship 

between the five points theraselves was, and also the relationship 

between architecture created and those five points. 

Secondly, observations were raade to see current applications of 

this indigenous architecture could be found today. The answer to 

this question, with regard to the inforraation provided in this 

thesis, indicates that at certain levels and under certain situations 

the groups identified did approach their architecture in such a 

holistic or systems fashion and there are some current applications 

of this architecture. 

The process of evaluation in this thesis was to first introduce 

the systems view of architecture and the grounds for such a view 

within the context of some ideas about changing world views. The 

next step was to indicate some of the building and huraan requirements 

for arid lands architecture. 

The third process of this evaluation was to examine a number of 

indigenous architectural examples by means of the systems approach to 

architecture as described. The examples chosen were Chaco Canyon and 
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the work of Hassan Fathy, specifically the work at New Gourna. 

Fathy, the Egyptian architect who placed a major emphasis on using 

vernacular forms in creating housing solutions for the poor of Egypt, 

provided a more recent architectural example to evaluate. Each of 

the examples were evaluated using the five issues identified in the 

systems chapter. 

Before making concluding observations about each of the points 

separately, it is important to discuss the interrelation between the 

issues identified. Earlier it was stated that an architecture which 

uses the points of image, environment, economics, technology, and 

culture can be considered to have used a holistic or systems approach 

to architecture. The systems approach as described in this thesis is 

derived primarily frora E. Ehrenkrantz's Systeras Architecture and from 

C. Churchman's book The Systems Approach. The Systeras Approach 

states that the concept of a systeras way of thinking is that they are 

made up of sets of components that work together for the overall 

objective of the whole (Churchman, 1968), In this thesis the 

components are the points identified as image, environment, ecology, 

technology, and culture and the overall objective of the whole is a 

coraplete architecture. The implication, as interpreted within this 

thesis, is that all the components must work together to create a 

complete architecture. Some coraponents may be emphasized to a higher 

degree than some of the others, but the idea suggested within this 

thesis is that each of these points should be addressed. The 

connections between these points may in some cases be strong, or in 
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other cases the connection may be weak. The nature of the systems 

approach described suggests that there should at least be some sort 

of connection. 

Many previous studies have limited themselves by suggesting or 

indicating that building forms were solely a response to environment 

(Knowles, 1982), or socio-cultural issues (Rapaport, 1968). This 

thesis indicated that with regard to the architecture chosen, a 

number of factors were responsible for the building forms. While 

some of the points appeared to play a more significant role, each of 

the points did in most cases play at least a minor role in the final 

building form. 

For the purposes of the conclusion, each of the points used to 

evaluate the architectural examples within the body of the thesis 

will be discussed separately and in relation with the other points. 

Analvsis of Image 

Image is probably the most precarious of all the points 

discussed. Continually the architectural examples evaluated had 

images which seemed to develop as a result of other factors 

discussed. For example, image was a result of technology or image 

was a result of culture. With regard to modern western culture this 

could possibly be the result of more and more leisure time, and the 

awareness of a variety of other cultures and world views, Image has 

played a more important role because of the associations a group 

might have with a particular image or idea. A relatively recent 

comparison can be seen in the impact that photography had upon other 



61 

fields of art. The realism possible through photography allowed 

artists to experiment with more self-expressive abstract forms, 

Perhaps the parallel in architecture is that because of the freedom 

provided by technology, the image of architectural forms are able to 

exist for reason of expression, The image of a building can reflect 

the concerns of the culture, 

In the examples discussed here, image primarily appears to have 

resulted from the other factors. Hassan Fathy wrote about the image 

of the architecture from which his forms were derived, but he did so 

from a perspective that is derived from cultural, environmental, 

technological or economic concerns. Today. the image of the pueblos 

is supremely important. People have had associations with it, but as 

for the initial construction at Chaco Canyon, the image of the pueblo 

appears to have been more a result of the other factors mentioned, 

Image does seem an appropriate point of evaluation and discussion 

with regard to the perceptions individuals or groups had of a 

particular structure. 

Analvsis of Environment 

A point which appeared to have a major impact on each of the 

building forms evaluated was that of environment. This is partly due 

to the fact that this thesis dealt with arid lands architecture. In 

doing so, and in dealing with indigenous populations, the day-to-day 

concerns for achieving a livable comfort factor play heavily upon the 

inhabitants, and eventually upon the building form. This can be seen 
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in the progression of building form, from pit house to a more complex 

apartment arrangement within the pueblos, 

To sorae degree the environment was a factor in determining 

building form, orientation and building materials in each of the 

examples studied. Currently in arid lands, especially in western 

society, environmental considerations defined as the strong 

interrelationship and interdependence upon environment and the other 

points, do not appear to play a very iraportant role. In modern 

society the dependence upon mechanically controlled environments is 

raore the norm. Mechanically altering an environment is addressing 

the impact of environraent upon building form, but this method does 

not appear to take into consideration the overall impact of such a 

decision, for example, the depletion of resources which occurs as a 

result of the fuel used to power the raechanical systems. Presently, 

this is primarily the case because inhabitants in these areas are 

able to mechanically alter and control the interior environment of 

the building in which they are dwelling. But this is beginning to 

change. 

As indicated in an earlier chapter, environmental issues are 

once again playing a more iraportant role in the lives of the 

inhabitants of the modern world. As this trend continues, the impact 

of architecture upon the environment will grow in iraportance. As 

environmental factors grow in importance, the role of architects and 

architecture could be altered. Architecture will need to be designed 

so that it works more directly with the natural environment. 
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The impact of environmental factors such as wind, sun, 

temperature, humidity, etc, have been discussed by many authors, 

much more thoroughly than was possible within this thesis, 

considering the scope of this thesis. The expertise of authorities 

(Givoni, Golony. and Knowles) within this field have been relied upon 

with regard to the specifics associated with the impact of 

environment upon building form. 

The lessons that can be learned from the environmental factors 

shown in the indigenous examples studied lie in the considerations 

that led to the original forraulation of the ideas observed by the 

indigenous cultures. As was the case during the past, building form, 

orientation, and building materials should all be taken into 

consideration when designing for environraent. The purpose of this 

thesis was not to suggest a return to times long past. Therefore, it 

is not suggested that the raechanically controlled environments which 

exist today should be terminated. Technology has made it possible 

for us to set very narrow ranges of temperature and humidity for 

comfort. Yet for thousands of years, what are called primitive 

cultures survived in diverse climates with little more than a tent 

and an open fire. One thing that raust happen to allow for a shift in 

this environmental awareness will be the establishment of new (closer 

to the old) ranges of physical comfort. This passage sums up the 

concems about the balance between environmental and technological 

concerns 

The central problem for planning and design 
in our arid as well as all other zones is to seek 
small alternative technological solutions between 
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the ignorance and destruction of nature. The 
basic environmental elements of earth, rock, 
water, vegetation, and construction must be used 
in forms and arrangements derived from the 
preindustrial environmental wisdom and modified, 
advanced and refined by 20th century 
sophistication, to provide us with nonenergy 
consuming comfort and pleasure. (Pillet, 1980, p. 
85) 

Analvsis of Economics 

Economic concems are a driving factor in the development of 

architecture. Economics have an impact on each of the points 

discussed in this paper. In the pueblo examples discussed the 

economic considerations were more typical of the economics of 

gathering enough energy and resources together to create the 

architecture which was ultimately produced. Economics did play a 

role in the development of the community and the importance of the 

community. 

The example of Chaco Canyon indicates that the canyon area was a 

ceremonial and economic center, The architecture that resulted from 

this orientation was not solely determined by those two factors 

alone, but also by the other factors discussed. 

Hassan Fathy made the economic plight of the poor a major 

determinant of his architecture. His architecture is a result of the 

age in which this architecture was produced which created a necessity 

for such an economically based architecture, Because economics are 

such a factor in the present day, it necessitates a careful analysis 

of the needs of the architectural user and client. Fathy's forms 

were cost effective. They considered the availability of materials. 
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as well as the environmental and technological aspects of those 

materials. 

Economics appear to be another factor which depends somewhat 

upon the cultural concems of the group involved, If a culture 

values the image of a building, or the technological feats needed to 

adapt their environment to their level of comfort, then they need to 

understand the economics involved in such a choice. Too often 

certain forms of energy or building materials are taken for granted 

without the consideration of the expense of these items, not just the 

monetary expense, but also the environmental impact, and cultural 

impact such decisions create. 

Economically, all technological decisions have an economic 

factor which must be considered, Ultimately the decision comes down 

to the understanding of the interrelation between each of these 

factors. For example, the interrelation between these factors shows 

in the use of materials which on the surface appear to be appropriate 

in helping to solve some of the building needs of the poorer people 

currently living in arid lands. The use of cement is sometimes 

promoted as a way to stabilize mud bricks. While cement is 

relatively inexpensive in westem terms, a single bag of cement can 

sometimes cost several days wages for the poor of these lands. 

Analvsis of Technology 

Within each of the examples, the technological point was in each 

case a deciding factor in determination of building form, and 

approach to deriving that building form. Technology today is closely 
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tied to the other points discussed. Technology is a product of the 

culture for which it serves. Currently in modern western culture 

technology has been used to control some of the other points 

discussed. Technology has been used to control environment to the 

degree that environmental concems have become almost nonexistent 

over the course of the past century. However, as indicated earlier 

environmental concems are once again appearing to become more 

important, Those using technology should become more cognizant of 

the impact certain technologies have upon the environraent. It was 

for this reason that an observation of cultures which were more 

directly dependent upon the relationship between technology and the 

natural environment was performed. While it is true that the modern 

world is very dependent upon the relationship between technology and 

environraent, the relationship is one of blocking out the natural 

environment and creating a man-raade environment. The problem with 

developing such an environment lies in the fact that these advantages 

are very dependent upon many outside factors, such as oil, gas and 

electricity. By depending upon these outside factors the people of 

the modern world open theraselves up to price hikes, econoraic 

sanctions, etc, and lose control of their own destiny. 

From these observations it was determined that the groups 

examined chose in raost cases the raost appropriate raaterials 

available. However in the case of the Chacoan pueblos, the use of 

timbers for roofing involved a great deal of expense in terms of 

labor involved in retrieving the structural members used in these 



67 

constructions, The case of Fathy's work dealt with this problem at a 

very basic level. The rediscovery of vaulting techniques 

demonstrated the ability to build primarily with building materials 

that were iramediately available. 

In all cases the level of technology determined to some extent 

the building approach, and evolution of building forms. With the 

indigenous cultures examined, a technology which was appropriate for 

the groups transformed at a very slow rate. This is the case 

primarily because the lives of the people appeared to remain fairly 

steady. 

With regard to technology today. building forms are determined 

by technology in a way different than that which occurred with the 

indigenous cultures studied. Changes appear to occur much more 

rapidly. Modern western society has the ability to manipulate the 

environment to a higher degree through technology than any group 

having existed previously. It is a cultural idea or acceptance which 

allows the modern western culture to do this. The use of technology 

in this way is a cultural response, a part of the cultural identity. 

The thing that can be learned from the examples studied in this 

report with regard to the relationship between culture and technology 

is best demonstrated in the work of Hassan Fathy. His work 

demonstrated the need for an architecture which technologically 

existed at a level appropriate to the inhabitants of that 

architecture. 
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While it has been demonstrated in Fathy's work that indigenous 

or vemacular forms can be applied to current architectural 

situations, what the culture expects or is accustomed must also be 

considered in order to insure that the form and culture suit one 

another. The reason Fathy's forms appeared to suit the people that 

they are designed for primarily stems from the economic conditions of 

the people and the technology which was most economically feasible. 

This relationship between economic conditions and technological 

issues is especially strong today. Economics often determine what 

sort of technology should, or can be used in the creation of 

architecture. 

Analvsis of Culture 

The point of culture proved to be a major determinant of 

building form in the examples studied. The relationship between each 

of the other points and culture have been discussed. What remains is 

the discussion of culture as an independent element. 

Past studies have shown that the closer the society is to being 

a peasant society, the more likely primitive and vernacular 

architecture will be successful when applied to their conditions 

(Rapaport, 1968), This would explain to some degree the acceptance 

of Hassan Fathy's work. The building forms that he produced for the 

poor met the needs of a people whose basic life conditions have not 

changed for a long period. 

Close attention must be given to cultural change in order to 

accommodate the new needs and world view of the users. Rapaport 



69 

established that socio-cultural values were the most influential in 

establishing building form. Rapaport suggested that these 

socio-cultural values determined among others, the religious, 

economic, and aesthetic concerns in the development of building form. 

This thesis has indicated that while socio-cultural values are 

not in every case the most important factor, they do at least have an 

influence upon each of the other factors. It is almost impossible to 

separate cultural ideas from each of the other issues discussed, If 

there were no economic concerns of a particular culture, then 

economics would not be of importance, or if environmental concerns 

were not a cultural concern then there would be no need of taking 

environmental conditions into consideration. What this paper did 

establish though, was that currently each of the points identified 

and discussed are of importance for the development of a systems or 

holistic approach to architecture as described within this thesis and 

is to take place. 

Conclusion 

The systems approach to architecture discussed in this thesis 

was intended to meet the necessary criteria for the development of a 

complete architecture. The uniqueness and significance of this study 

is that instead of examining indigenous architecture using just one 

point of reference, i.e., environment or energy or economics, this 

study identified five points that were together considered necessary 

for the creation of a complete architecture. The indigenous examples 

were chosen because they were thought to have a holistic outlook to 
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their lives as well as the creation of architecture, an outlook 

similar to that suggested in a strong implementation of the systems 

approach described. Because of this it was decided to exaraine how 

these indigenous architectural examples met the criteria described in 

the systems approach to architecture. If the groups successfully met 

the criteria established within this systems approach then it was 

believed that these past examples could be used as something of a 

raodel in the further advancement and development of the systems 

approach to architecture. 

What was discovered, however, was that none of the examples 

studied had a strong relationship established between the 

architecture and all of the five points identified. There were 

examples of strong relationships between a specific point and other 

points, as well as a strong relationship between specific points and 

the architecture itself. For example, the environmental and 

technological aspects of a structure with regard to building 

orientation, ventilation, and building materials were often times 

determinants of building form. A strong relationship was also shown 

in Fathy's concern for economics, and an appropriate image of 

architectural form. These are all examples of lessons which could be 

applied today. 

The significance of these findings suggests that none of the 

examples examined can be used as a model which could be directly 

copied for application and development of the systeras approach to 



71 

architecture. The samples can, however. be directly applied to 

individual points within that systems approach, 

If an architectural approach equivalent to the systems approach 

described in this thesis is to take form, then it should be 

incorporated with and built upon the knowledge of previous cultures 

which demonstrated similar characteristics. While not all the 

exaraples studied deraonstrated parallels to the systems approach first 

described, they have shown a number of characteristics which can be 

learned from and applied to the systems approach to architecture, In 

dealing with the question of what the current applications of 

indigenous architecture are, it has to be noted that the exaraples 

cannot be considered a raodel for the development of a systems 

approach to architecture. But, within the systems approach there are 

particular features of the indigenous architecture discussed that can 

be applied to the individual points thought to make up a systems 

approach to architecture. 



ENDNOTES 

•̂ The points identified were first brought to my attention by 
Professor G. Hill. Subsequent study of these indicated that similar 
points have been studied from early in architectural history. 

^A holistic or systems architecture is identified as an archi-
tecture which addresses each of the points described in this thesis. 

•̂ Some of the other books are: Vision 2000: Trends Shaping 
Architectures Future. Tao of Phvsics. and Turning Point. 

^lnformation is also included from my studies at Texas Tech 
University and information acquired during discussions with Professor 
G. Hill. 

^My interpretation of A. Rapaport, and an unpublished paper by 
G. Hill, "A Coraplete Architecture," 

"An example of image in this culture would be a regionally 
flavored McDonald's: the food is always the same, but the image 
changes. 

^The same could be said for raost regions. 

^Also see Frazier's description of turquoise trade (Frazier, 
1986). 

^Steele originally had indicated 14 points, but they have been 
corabined and condensed (Steele, 1989). 

72 



BIBLIOGRAPHY 

Bourgeois, J. and C, Pelos. Spectacular Vemacular. New York: 
Aperture Foundation, Inc. 1989. 

Brody, J, J. "Chacoan Art and the Chacoan Phenomenon." New Light 
on Chaco Canvon. Edited by D. G, Noble. Santa Fe, NM: School 
of American Research Press, 1984. 

Bunting, B. Earlv Architecture in New Mexico. Albuquerque, NM: 
University of New Mexico Press, 1974, 

Of Earth and Timbers Made. Albuquerque, NM: University 
of New Mexico Press, 1974 

Callaway, T. R, "Human Shelter in Arid Zones." Housing in Arid 
Lands: Desi^n and Planning. Edited by G. Golony, London: The 
Architectural Press, 1980. 

Capra, F, The Tao of Phvsics. 2nd ed, Boulder, CO: Shambhala, 
1983. 

. The Turning Point: Science Societv and the Rising Cul-
tures, New York: Simon and Schuster, 1982, 

Churchman, C. W. The Systems Approach. New York: Delacorte Press, 
1968. 

Clark, K. N. and P. Paylore, ed. Desert Housing: Balancing Experi-
ence and Technologv In Hot Arid Zones. Tucson, AZ: Arizona 
Board of Regents, 1980. 

Congdon, R. J., ed. Appropriate Technology: Towards a Simpler Life 
Stvle. Emmaus, PA: Rosedale Press, 1977. 

Dozier, E. P. The Pueblo ndians of North America. Prospect 
Heights, IL: Waveland Press. Inc, 1983. 

Dutton, B. P. The Pueblos. Englewood Cliffs, NJ: Prentice Hall, 
Inc, 1975. 

Egan, D. Concepts in Thermal Comfort, Englewood Cliffs, NJ: Pren-
tice Hall, Inc, 1975. 

Ehrenkrantz, E. D, Architectural Systems. New York: McGraw Hill, 
Inc, 1989. 

Evans, M. Housing. Cliraate and Comfort. London: The Architectural 
Press, 1980, 

73 



74 

Fathy, H. Architecture for the Poor. Chicago: The University of 
Chicago Press, 1973. 

Natural Enerpv and Vernacular Architecture. Chicago: 
University of Chicago Press, 1986 

Frazier, K. People of Chaco. New York: W. W. Norton and Company, 
Inc , 1986. 

Frederickson, M. "An Architecture of Minimums." Desert Housing: 
Balancin^ Experience and Technologv in Hot Arid Lands. Edited 
by K. N. Clark and P. Paylore. Tucson, AZ: Arizona Board of 
Regents, 1980. 

Gillespie, W. B. "The Environment of the Chacoan Anasazis." New 
Light on Chaco Canvon. Edited by D. G. Noble. Santa Fe, NM: 
School of American Research Press, 1984. 

Givoni, B. "Desert Housing and Energy Conservation." Desert 
Housing: Balancing Experience and Technology in Hot Arid Lands. 
Edited by K. N. Clark and P. Paylore. Tucson, AZ: Arizona Board 
of Regents, 1980. 

Golony, G. "Arid Zone Development Policy and Strategy." Desert 
Planning: International Lessons. Edited by G. Golony. London: 
The Architectural Press LTD., 1982. 

, ed. Desert Planning: Intemational Lessons. London: The 
Architectural Press LTD., 1982, 

, ed. Design for Arid Regions. New York: Van Nostrand 
Reinhold Company. 1983. 

. "Policy Trends in and Proposed Strategies for Arid Zone 
Development." Desert Housing: Balancing Experience and Tech-
nology in Hot Arid Zones. Edited by K, N. Clark and P. Paylore 
Tucson, AZ: Arizona Board of Regents,1980. 

Gonzalez de Petrini, 0. "Traditional Vernacular Houses of the Arid 
Lands." Master's Thesis. Texas Tech University, 1989. 

Harvey, B. "An Overview of Pueblo Religion," New Perspectives on 
the Pueblos, Edited by A. Ortiz. Albuquerque, NM: University 
of New Mexico Press, 1972. 

Judge, W, J. "New Light on Chaco Canyon." New On Chaco Canvon. 
Edited by D, G. Noble. Santa Fe, NM: School of American 
Research Press, 1984, 

Knowles, R. L, Energv and Form. Carabridge: The Massachusetts 
Institute of Technology Press, 1974. 



75 

Knowlton. C. S.. ed. Indian and Spanish American Adiustments to 
Arid and Semiarid Environment.g Lubbock, TX: Texas Technolog-
ical College, 1964, 

Kuhn, T. S. The Structure of Scientific Revolutions. 2nd ed. 
Chicago: University of Chicago Press, 1970. 

McHenry, Jr, . P. C. "Adobe Comes Full Circle." Desert Housing: 
Balancing Experience and Technology In Arid Lands. Edited by K 
N, Clark and P. Paylore. Tucson. AZ: Arizona Board of Regents, 
1980. 

. "Building Materials and Technology in Arid Lands," 
Housin^ in Arid Lands: Design and Planning. Edited by G. 
Golony, London: The Architectural Press, 1980. 

Minge, W. A. Acoma. Albuquerque: University of New Mexico Press, 
1976. 

Moughton. J. C. "Settlements and Housing in an Arid Zone Developing 
Country: Case Study In Hausaland, Northem Nigeria." Desert 
Planning: International Lessons. Edited by G. Golony. London: 
The Architectural Press LTD.. 1982. 

Nabokov, P. Architecture of Acoma Pueblo. Santa Fe: Ancient City 
Press, 1986, 

Naisbitt, J. Megatrends: Ten New Directions Transforming Our Lives. 
New York: Warner Books, 1982. 

and P. Aburdene. Mepatrends 2000. New York: William 
Morrow and Corapany, Inc, 1990. 

Noble, D. G., ed, New Lipht on Chaco Canvon. Santa Fe, NM: School 
of Araerican Research Press, 1984, 

Norberg-Schulz, C. Geníus Loci, New York: Rizzoli Intemational 
Publications, Inc, 1980. 

. Meaning in Western Architecture. New York: Rizzoli 
International, 1980. 

Olson, R. L. and H. Kurent. Vision 2000: Trends Shapin^ Architec-
ture's Future. Washington D.C.: The American Institute of 
Architects Press, 1988. 

Ortiz, A., ed, New Perspectives on the Pueblos, Albuquerque, NM: 
University of New Mexico Press, 1972. 



76 

Parry, J. P. "Interraediate Technology Building." Appropriate 
Technologv: Towards a Simpler Life Stvle. Edited by R. J. 
Congdon, Emmaus, PA: Rosedale Press, 1977. 

Paytiamo, J. Flaming Arrow's People. New York: Duffield and Green, 
1932. 

Pillet, M. L. R. "Pueblo House Design as a Response to the Arid 
Zone Cliraate." Housing n Arid Lands: Design and Planning. 
Edited by G. Golony. London: The Architectural Press, 1980 

Powers, R. P. "Outliers and Roads in the Chaco Systera." New 
Light on Chaco Canvon. Edited by D. G. Noble. Santa Fe, NM: 
School of American Research Press, 1984, 

Rapaport, A. House Form and Culture. Englewood Cliffs, NJ: 
Prentice Hall, 1969. 

Reyraan, J. E. "Southwestern Pueblo Architecture: Sorae Iraplications 
for Modern Housing Design." Desert Planning: International 
Lessons. Edited by G. Golony. London: The Architectural Press 
LTD, 1982. 

Saile, D. G. "Dwellings in Cultural Contexts: Examples from Arid 
Environraents." Desert Housing: Balancing Experience and 
Technologv in Hot Arid Zones. Edited by K. N. Clark and P. 
Paylore. Tucson, AZ: Arizona Board of Regents, 1980. 

Stead, P. "The Art and Science of Building Cool Dwellings in Hot 
Arid Climates, with Reference to Historic and Vemacular Solu-
tions." Master's Thesis, University of New Mexico, 1977. 

"Lessons in Traditional and Vemacular Architecture in 
Arid Zones." Housing n Arid Lands: Design and Planning. Edited 
by G. Golony. London: The Architectural Press, 1980, 

Steele, J. Architectural Monographs 13 Hassan Fathv. London: St. 
Martin Press, 1989. 

Wells, M. Gentle Architecture. New York: McGraw Hill Book Corapany. 
1982. 

White, L. A. "The Acoma Indians: People of the Sky." 47th Annual 
Report of the Bureau of American Ethnology, Glorietta, NM: The 
Rio Grande Press, 1973. 



PERMISSION TO COPY 

In presenting this thesls in partial fulfillment of the 

requirements for a master's degree at Texas Tech University. I agree 

that the Library and my laajor department shall make it freely avail-

able for research purposes. Permission to copy this thesis for 

scholarly purposes may be granted by the Director of the Library or 

my major professor. It is understood that any copying or publication 

of this thesis for financial gain shall not be allowed without my 

further written permtsslon and that any user inay be liable for copy-

right Infringement. 

Dtsagree (Perraission not granted) Agree (Permisston granted) 

Student s stgnature Student's stgnature 

Date Dáte^ 


