


are also spreading. Thus a resident of Nizwa, a
small town near the capital, constructs a western
style concrete and steel house (a replica of those
being constructed in the Capital) which he
declares hot, uneconomical but modern. (See pp.
772-777). This residents’ legitimate desire to improve
his housing condition has to be rapidly met with
models of improvement that he can afford and in
which he can be climatically and culturally comfor-
table. These models can best emerge on the basis
of a thorough investigation of the problems and
potentials of the indigenous built environment. i
the experience of other Third World Countries are
relevant, this environment and the lessons it offers
will not survive long if neglected, now that rapid
change has been introduced.

The study attempts to examine the indigenous en-
vironment while it still exists, and extract the
lessons it offers, to show how building construction
can meet Omans modernising aspirations while
nevertheless being mindful of the cultural,
economic and climatic realities within which most
of its people live.

The book is divided into two sections. The first sec-
tion gives the basic reason for undertaking the
study. (Just mentioned in this Introduction). It
argues for a shift in building policies and programs
away from the current emphasis on large-scale in-
frastructure and building construction projects
focused on the Capital Area to a system of sup-
ports that reinforces the peoples’ own efforts to
provide an improved built environment for them-
selves. In particular it argues for smail-scale con-
struction projects providing basic infrastructure
and community facilities in a regionaily dispersed
fashion in the small towns and rural areas
(Chapter 1). it goes on to detail the types of
designs and technologies that could be employed
in the implementation of such a buiiding program
(Chapter 2).

fntroduction

The second section presents in more detail the
study of the indigenous built environment that was
carried out for each accessible region. The prob-
lems and potentials of the built environment are ex-
amined in the light of the physical, climatic and
socio-economic characteristics of each region.
The arguments for the building policies and pro-
grams and their complementary designs and
technologies presented in the first section were
developed from the study presented in this second
section. The conclusion summarizes the main
characteristics of the indigenous environment, its
lessons for current building construction and the
major problems foreseen in implementing these
lessons.

1 For a fuiler discussion on the potentials of indigenous
buiding see Development Workshop. Cain. Afshar Norton,
“Indigenous Building & the Third World™", Architectural
Design. Aprii 1975. London.

























































in somz areas of the RBatinah coactt houses
w2V cuiit with & 1ving room 1

4 3
el, with a shadsd space underreat

T oground Teve
tnar. those righer up.
found privcipal’ly in
where families movea

buite o

Srenoups s woavs padm Trond soretas,




















































































ion — Muscat Mutrah & Ruwi

Capital Reg




Capital Region — Muscat Mutrah & Ruw

Saudi I Piitp
audi .
H l
Arabia / OMAN
! Fil
' /
! ";i’ c(PwlﬁA
; ¢
i - !
T { ARABIAN
T . SEA
- Rory P
( e wﬁk@ { | — tmen rwrmmac roso
A o . '/, S e routs
) | 7+ Secondary route
A i /ﬂ 23~ nmanonst
\\ * Thamant < Lo l bounasry
' KURIA MURIA | Ot fretd
’\ +: Mirbar ,) ISLANDS + vt airfeid
: TR | 22T O ooeine
Sa_SavAla .

The region covered by what is known as the capital
area runs up to Seeb at the southern end of the
Batinah Coast. and is hemmed in to the South East
by the mountains which run abruptly into the sea at
this point, effectively cutting off the area from the
coast further East. The region inciudes four natural
bays. two of which are the respectve sites of
Muscat. the capital of Oman, and Mutrah. the main
port. The other two bays have smaller fishing settle-
ments around their shores. Muscat itself i1s com-
pletely hemmed in by mountains. which have
restricted its growth. This is also one of the factors
which accounts for the extremely high relative
humidity in Muscat. Mutrah has much the same
physical constraimnts, but the passes into the open
area behind are low and accessible. linking Mutrah
- with the main area of expansion. Ruwi, situated in
a large flat valley which, like Mutrah and Muscat,

has practically no vegetation at all except for
isolated areas of cultivation. The whole area s
dominated by the rocky limestone mountains and
the sea.

A narrow valley runs northwes: through the moun-
tains out onto the slopes leading to the Batinah
Coast. The division between the capital region and
the Batinah comes at the point where the cultivated
date garden strip ends at Seep. the land towards
Muscat being arid and rocky. but. as with Ruwt, is
the site of much new buitding. including the arrport.
hotels, army barracks and the oil terminal The
water supply for the whole of this region comes
from wells in the Seeb alluvial fan which acts as a
large reservoir collecting water from the mountains
and is piped to Muscat. Mutrah and Ruwi.

Muscat and Mutrah are the two major established
towns in the north of Oman. Therr traditional impor-
tance derives largely from therr location They lie
next to each other in two twin bays, strategically
placed at the mouth of the gulf. Mutrah Bay forms
a natural harbour. For a combinaton of military
trade and communication reasons these settle-
ments were and still are in choice locations. Muscat
and Mutrah have been major trading post towns for
several centuries now. 16th century Portuguese
forts attest to their long standing military importance.
When Oman was divided into two states, one a
Sultanate along the coastal plain and the other an
Imamate in the hilly interior. the Sultans seat of
government was Muscat Even when unified as one
state under the Suitan it was known as ‘The
Suitunate of Muscat and Oman’, reflecting the im-
portance given to the town of Muscat.

In 1970 as a further unifying measure this was
changed to “The Sultanate of Oman' . However.
the settlement's naturally advantageous location
continues to insure its increasing importance.
Muscat, Mutrah and the Rui valley immediately
beyond the hills ringing these towns up to Mina al
Fahal and Sib have been designated the capital
area. In the early 70's a large proportion of the
country's investment had been committed to this
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area. Mutrah developed into a modern sea port, at [ Ra'sal(of) i .
Seeb there is a new international airport and Rui, ' BayAbyad; ;. .4 ash Shutayfi
not long before an empty plain was a vast con- ®
struction site. with offices, hotels and houses
springing up everywhere. Petroleum Development
{Oman) have therr terminal base and international
outlet at Mina al Fahal. Employment opportunities
in this area increased rapidly. Conseguently there
was a large influx of people from other parts of
Oman and from abroad.

There are five main occupational groups In the
capital area. Firstly there are the long established
influential wealthy Omani families, often occupying
major government and business posts. Secondly
there are also the long estabiished Indian and
Pakistani communities who came over as mer-
chants several centuries ago and still run most of
the businesses in the area. Thirdly many Omanis
educated abroad are returning to fill professional,
management and technical posts. There is also a
sizeable expatriate community in higher consul-
tancy or skilled technical jobs. Finally there are large
numbers of unskilled workers, either from the rural
areas in Oman or from the Indian subcontinent,
working in service and construction jobs.!
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Climate of the Capital Region

The region encompassing Muscat, Mutrah and Rui
is in close proximity to the Batinah Coast and hence
has a somewhat similar general climate. Seasonal
prevailing wind patterns at high altitudes are similar
as is the daily land/sea breeze system. On the other
hand, settlements in the capital region are found in
basins surrounded by rough hills, while Batinah
settlements extend along the flat coasta plain
Muscat is the best example of this physical situa-
tion, with its protected harbour opening onto the
sea but the town itself surrounded on three sides
by steep rock faces.

The light coloured rock faces around Muscat reflect
solar radiation focusing heat from the sur onto the
town. Heat continues to be re-radiated from these
hills even after nightfall because of the heat storage
capacity of the rock, which has been collecting
radiation from the sun during the day onty to emit
it later. it is for this reason that Muscat is said to con-
sistently have a temperature five degrees higher
than the surrounding country. The heat storage
capacity of the hills around accounts for the smat!
diurnal range in temperature.

Hills protect Muscat from the cooling effect of
prevailing winds, except those which blow from the
north, off the sea. Muscat therefore depends 0 a
large extent upon local winds induced by particular
micro-climatic conditions. Two systems work
together here to produce daily land breeze. sea
breeze effects. Because of Muscat’s coastal location
the daytime onshore and nighttime cffshore wind
effect caused by the different rates of heanng ana
cooling of land and water offer some relief in the un-
comfortable climate.

Temperature differentials at various altitudes ex st on
the hill siopes themselves and cause iocal winds
which change through a daily cyce Up siope
winds occur during the daytime and somewhat
weaker down slope winds occur at night. The daily






north country, as it was for many of the influential

people who lived in Oman. whether native or
foreign. The Sultan ruled from here. Today it
performs basically the same function. Major em-
bassies, government and commercial offices are in
Muscat. (It 1s the wealthier residential area.) The
buildings in the settlement are more widely spaced
than in Mutrah. They are free-standing, larger, more
spacious and well maintained. Thus, whiie the car
can be more easily allowed for and houses more
open to air movement, the wider streets are ex-
posed to the sun and uncomfortable for pedes-
trians. The exception is the souk, which is compact,
shops separated by narrow winding alleyways that
are shaded and cool. It reflects its clientele by being
stocked with a high percentage of luxury and
leisure items.

New development has been largely the replace-
ment or conversion of individual buildings that are
either physically run-down or for which more pro-
fitable uses can be found by the owner. The most
common conversions are into offices or upper-
income flats. Thus the settlement pattern by the
early 70's had not been significantly altered. In-
fluential land-owners have probably resisted
greater densities and comprehensive redevelop-
ment. The established land use of government and
upper-income residences has been contnued.

Mutrah, on the other hand. 1s the major trading
centre of Oman. It is settled largely by Iindian ana
Pakistani merchants and shopkeepers. It is much
more densely built up with shops, houses and of-
fices closely packed together. These is a much
larger population in an area roughly the eguivalent
of Muscat. Streets are narrow and to the scale of the
pedestrian. the cart and the camel. In terms of
shade this remains an advantage. Otherwise,
especiaily where the car has begun to penetrate
and with increased population pressure the general
resuit 1s one of congestion. Even those roads that
have been adapted for the car are difficult to
negotiate, crowded as they are with pedestrians
and all types of vehicular traffic.

The houses are grouped together closely both
physically and socially into community clusters. The
most identifiable grouping is the residential cluster
built by the early Indian merchant community for
themselves and within which most of the merchants
and their famifies lived. The guiding principle I1s
security and an identifiable separation from other
ethnic groups. Thus there are only two access
gates into this area. These gates lead into narrow
alleyways from which the houses are entered. The
houses are two or three storeys high and form a
protective wall around the area. The house walls
that face the outside of the area do not have
openings on street level.

The built environment in Mutrah was ir a much
more rundown condition than Muscat for a variety
of reasons. Being more densely bullt and intens-
ively used it suffered greater wear. Ownership had
been in the hands of businessmen and it may be
argued they were less concerned with appearance
and prestige than governing families had been.
However the many fine houses built many years
ago by the predecessors of these same dbusiness-
men must modify this argument to a point. A major
reason for the lack of maintenance of existing
buildings must stem from the uncertainty felt by the
owners about the future of their property In any
redevelopment plans the government may nave for
the area. We personally had these fears express-
ed to us by several persons in Mutrah. The
redevelopment that has taken place has also con-
tributed to this rundown of Mutran. New -oad lnks
cutting through the town not only meanr the in-
evitable demolition of existing houses but also
damage to houses that suddenly find tremseives
adjacent to a busy road. One house, for example.
had only a partiaily paved road running n front of
it. Cars raised so much unaccustomed dust that
often the large windows facing this road and the
direction of the sea-breeze had to be xept shut.
Openings on this face, specially designed for air-
movement within the house had alsc been block-
ed as a result. Thus the house could not function
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as efficiently as it had originally been designed to.

The corniche and two way traffic link cutting Mutrah
off from the beach front provides another example.
The beach onginally functioned as a lavatory for
Mutrah residents, a common use for most settle-
ments by the sea. The corniche left only a small
strip available for this purpose. With no aiternate
sewage system provided this greatly aggravated
the unsanitary conditions that developed within
Mutrah.

At the time of the study it was still not too late to
develop a plan for Mutrah that would have allow-
ed the car access only where necessary. A system
of cul-de-sacs servicing the souk and residential
areas would be better than roads cutting through
the town. Redevelopment plans need to first
carefully assess what exists and how this can be
improved. New plans and buiidings need to draw
on what can be learnt from the existing settlement
pattern and houses so that Mutrah can develop
consistently with its environment.

The high hilis surrounding Muscat and Mutran may
have once been a military asset but tocay they
merely restrict further expansion. Thus the most ac-
tive development area is the Rui valley immediatety
intand of these hills. A comprehensive redevelop-
ment plan had been drawn up for this site, and is
being rapidly built upon with a wice varety of con-
struction types. from pre-fabricated structures to
concrete tower blocks. The buildings going up
represent the overspill of Muscat rather than
Mutrah. multi-storey government mirustry buidings,
offices. embassies. hotels and high-rise apartments
for top government officials. In addition housing 1S
also being built for the new professional class. both
jocal and expatriate, that has grown with Oman's
development.

Another growing urban class resulting from
development in the capital area are the unskilled
often rural emigrés, providing the necessary labor
for the construction projects as well as filing the
lower echeions of govenment and commercial



posts. Their built environment was in something of
a twilight zone. The biggest concentration lived
between Mutrah and Rui in a shanty settlement of
barasti, concrete block, hessian sheets and any
urban waste that could be translated into a building
material. New ingenious patterns result.

Nevertheless with little spare money to invest and
no securty of tenure to encourage investment,
their environment remained ramshackle and
rudimentary. The location of the shanty settlement
had a certain logic lying between Muscat and
Mutrah on one side and Rut on the other. Thus
both jobs and shops were reasonably close for
those for whom transport is at a premium. This
location too is by no means assured as it fies
adjacent to the new Mutrah harbour and cold store
site. Plans for the expansion of these projects
would dislodge the settlement.

At the lowest rung of shelter are those many en-
camped under trees and adjacent to building sites
that could be seen all over Rul. Besides the basic
lack of money their situation may reflect their con-
dition as recent arrivals (or seasonal labourers)
who had not yet been able to build a more sub-
stantial sheiter.

These groups of shanty and "tree” dwellers were
the single most numerous class, providing the
essential labour for Oman's development. the
poorest and the most in need of some sort of
housing aid. Land. located with proximity to ptaces
of work and essential shopping. as priorities. with
basic services. security of tenure. organised pro-
vision of building materials and technical advice
and help could go some way in meeting this area
of urgent need.

Capital Region — Muscat Mutrah & Ruwi
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Section 3-3.

Ground floor

Climatic Influences on House Form
in the Capital Region

The climatic differences and similarities between
the Capitai Region and the Batinah Coast have
been discussed earlier. It was suggested that there
are similar atmospheric conditions of wind and high
humidity and temperature in the two regions, but
areas such as Muscat have climatic problems
which are intensified due to therr location in
“basins” protected by hills around. Population
pressures also differ between the two regions and
have an effect on how climatic problems are dealt
with. In regions having high humidites as well as
high temperatures one would expect (o find a
somewhat scattered settlement pattern which
would allow for air movement around and between
buildings. Because of high population and the
scarcity of available land for building a relatively
dense settiement has evolved. Therefore other
means must be found to encourage air movement
and cooling. The courtyard house is one example
Muscat and Mutrah also have some examples of
interesting designs for window openings which
facilitate air movement and help to keep interiors
cool.

Typical windows In the indigenous houses of
Muscat and Mutrah have multi-level open ngs. The
function of these windows is not clearly seen
without an understanding of the climatc perfor-
mance of the whole house. Windows of one of a
typical house on the beach front of Mutrah are |-
lustrated. The walls of this house are Imestone and
because of their thickness and thermal capacity the
temperatures of the walls’ internal surfaces remain
relatively constant throughout the day.

The outdoor temperature fiuctuates throughout the
day and for some times it will exceed wall
temperatures and at others it will be lower. In the
hot season it is therefore advantageous to isolate
the dwelling’s interior from outside air temperatures
when the wall temperatures are below air
temperature by closing window shutters. When
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wall temperatures exceed air temperatures
window shutters are opened to equalize indoor
and outdoor air temperatures. On the other hand.
during the hot season. when the air 1s humid as
well, air movement must be encouraged in order
to aid the body's cooling mechanism. Muscat and
Mutrah receive daytime onshore sea breezes
which aid in cooling. Windows are designed in a
way as to allow for air passage into the dwelling
when it is advantageous, but to exclude solar
radiation which would raise indoor temperatures.
Shading devices such as the wooden ‘awning”
type construction shown 77777 is one example and
the lattice window is another. The lattice windows
of Muscat and Mutrah are generally elaborate,
finely detalled gypsum panels set into the wall.

The purpose of the lattice is generally to allow for
daylight, air moverment and a view while excluding
glare and solar radiation and maintaining visual
privacy. In the houses of the Muscat/Mutrah area,
lattice openings are usually found in the upper
portions of the window or as high window and ven-
tilation openings. Because of the airs high
moisture content the sky reflects a great deal of
light and skies are much brighter than one would
find in dryer regions. Because of the glare problem
of bright skies the high windows opening to the
sky are generally lattice work. Openings high up
N rooms are also necessary to allow for the
escape of warm air which collects in the upper
reaches of a room due to convection.

Another exampie illustrating a sophisticated
window design is the elaborate detailed windows
of Bat Mughub (Eastern perimeter of Muscat)
which have incorporated an evaporative cooling
system. This cooling unit uses a porous ungiazed
water jar. which 1s placed in the window opening
so that air entering the room passes over it. Water
seeps through the water filled jar and keeps the
outer surface of the jar permanently mosst. Air
passing over the surface causes the water to
evaporate, absorbing heat energy, thus cooling the
air and providing a supply of cool water for drink-
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Limestone was the material used most often
in the town houses of Sur. A mud mortar
was used to set stones in nlace and a gyp-
sum plaster often used ¢n the oxterior
walls. The quatity cf Timestune varied
greatly. Soft stone was quarr-ed along the
shoreline and harder stone further inland,
The soft stone weathers easily and had to
be maintained periodically. Smaller loose
stones were often collected for wall bui.d-
ing and werve <2t wi.on mud to {2rm a wall
which showed properties of both mud and
Timestone, and also had to be «ept in good
repair and rendered often.

Cement block was just beginning to be used
T

in the newer buiiaisgs at the ~ime of the

study. Its regularity meant that constru-
ction was easier. On the other hand, cement
block was more expensive than the loose
stone which could often be collectad by

the owner builder. Quarried limestone
block, cut and standardized often proved
more expensive.

In many cases houses were owner buily,

though iocal builders did exist. Stone

ind concrete walls could be easily con-

structed by labour which could be sup-

nlied from within the family. Wood cor-

ruction and detailing on the other hand

e by craftsmen, generally in thoir
i10DS.






la war in Dofar was at its peak and Sai-
a and a few other coasta! settlements
curd themselves as government controlled
anclaves, The security situation was one
of the prime factors in preducing a2 ¢risis
in human settlement in the region. Shifts
in population, whether induced by the war
or planred strategic resettiement, produced
ioralized problems of housing and services,
Migration to the city had consequently ac-
celerated at a rapid rate, creating in Sal-
ala an extreme example of the kind of urban
problems experienced by all the other grow-
ing population centres in the country,

At the time of the study 'n 1%73 the guer-
1
i

The Dofar coastal plain, stretching along the
southern shoreline, is widest between Rayzut
and Salala (4 to 5 km.) and tapers to a nar-
row stretch between Tagah and Mirbat to the
east. The rocky hills and meuntains behind
rise to aimost 1500 metres. The coastai
plain is predominantiy a 1imestone shelf
with only a thin Tayer of fertile soil.
While planting along the coast mainly con-
sists of palm groves, whicnh were at one
time supported by a scphisticated irrigation
(falaj) system, agriculture is general hus
been in decline in recent years. The south-
crn siones of the "jebal®™ are green with
grasses and ieaves of smalil trees during and
after the rainy season.

+

Salala Ties just intand on the Dofar coant,
facing the indian Ocean, with its back T
tne hills and mountains of tae interior.

Fven though in 1973 Salala found itself 13-
diated, historically there had existed
strong ties between the town the the peonie
of the interior. The economy of Salela was
dependert upon its coconut piantations ar
its fishing industry. Sarainz fishirg,
though in decling, stili erwpioyed abcut 1/5

v
of the working population of Jcfar

Traditionally a greater part of the Salat.
population was involved with some aspect »
fishing or processing 1n tne winter sardin~
season. A large catch was taken then com-
posted and dried on the beach. 031 was 20~
lected and exported to the Gulf or used a«<

a wood preservative (water proofer), and

the dried residue was either used for agr -
cultural fertilizer on the coast or sold ac
cattle fodder in the interior,

<

The people of the interior (Jebbelese' ar~
herdsmen, grazing their cattle on the qrassy
slopes for most of the year. In the o
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season, before the monsocr wier

rely on dry sardines to feud the ~attle,
Tris was one of the basis for
tie hills and the coast. Catile wera traded
for sardires and other basic commodities
required in the mountains and 1nterior vil-
jages.

The war had cut off the trade which was
5asit Lo both the cattie raising and sardine
fishing industries and both th: Jebbelese
ana the inhabitants suffered because of it.

salaia hac become to a large e-tont depend-
xnt upcn imports.  Local inhabitants tended
to be employed by expatriate companies or
the central government. Small cale agri-
culture was in decline, althouar severy!

Tor2ign firms were beginning
farge industrialized farms.
rerding system had been laras
0. the war

te develap
Trne catt 2
1y disrunter

Ty

= influx of refugees into the Salal~ arr.
Fad resulted in a great demand for land,
c215ing severe planning problem,, and 1n
over taxation on building material reso.nce-.
Ln the other hand, this sudden incrzase v
pogutation had stimulated the building <or-
st-ucticn industry. Building tradesmen ard
craftsmen came in to Salaia “rom Irdia ard
Pakistan because of the demand. These
peopie, along with large expatriate con-
fracting companies, brought with them wes--
evn developed ideas and construction tech-
nicues, not always in tune with Salaia's
particular needs.
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Because of the fact that Sala'a is a coasta
settlement between the mountains and the
sea it tended to develop Tinearly, parailel
to the sea. The coconut palm plantations
back of the beach were a natural dividing
line between the ccastal fishermen and bar-
asti houses of the onetime slaves and the
substantial limestone town houses inland,
Because of the relative scarcity of agri-
cultural land there were Tew buildings with-
1n the date grove plantations and the coast-
al settlement was effectively separated
from the town settlement of Salala proper.

The availability of materials obviously
helned determine the type 0" housing in
each area. The barasti houses were located
ciose to the paim groves and the limestone

houses in arcas where the soil is thinner
and limestone could be read:ly quarried.

The indigenous scttlements of the Salala re-
gion strongly reflect social or economic
groupings. The fishermen's barasti and mud-
plastered barasti houses were iccated along
the beach, whers the fisherman ccuid be near
his Tivelihood and keep his ~00ls nearby
(his boat, nets and catch). A large bara-
sti settiement of one time slaves was 3itu-
ated nearby the Sultan’s seaside palace
where their empioyment was traditionally

found.

Local tribes each tended to fit intc some
particular ececnomic or occupational group
and the settlemert organization of the town
of Salala reflected this. Even though
houses in the overall settlement appeared
to be widely spaced and scattzred they were
grouped into definite tribal and family
areas. Local sheiks in each tribal area
still tended tc hold a great deal of the
power on the municipal level. The Sug-
market area was located centrally near the

.
Paiace and between the beach (shipping con-
ven1?n?e, custems, etc.) and the old resi-
dential town centre,

with the huge influx of refugees into ite
salala area changes had occurred in the set-
tlement pattern. The growth of the town “
was limited by the boundaries of the mili-
tarily secure area. An increase in popu-
iétion density had resylted. Since tne in-
??cenous pattern is scattered, most of *ne
rwr;t new settlers built in Gpen spaces n
their own tribal areas in the existing tuown.

he efficiency of the natural ventilatior
system described in the pravious section is
de?endent On @ certain spacing between
buildings, The system breaks down when
Louse; ére clustered together. In fact,

<re colimum density was found in the town
cgntre of Salala proper. Any new constru--
tion would only interfere with the air move-
ment, Another problem in increasing dencity
of the town is found in the traditiona) rri-
mitive sanitation system, ccause there -;
: ‘cfose 0 the surface of the grourd,
?€Wa§&‘had 10 chance to flow away or be pur-
$132C by onatural organic action; it quickly
faturated the soii and became a heaith proba
:?mi “his had beer a prodiem even in tha
wvdgfy spaced traditional Tayout but with
a7 InCreased density hocame seriaous,

The Goc.1 municipality was trying to cope
with tiis sewage problem by encouraging the
d?gging of cesspits into the bedrock where
liquid sewage could be grained. The sewage
ya; periodically coilected by the municipal-
Tiies pump truck to be used in its raw form
agf1ﬁuitura} fertilizer., The sewage in
5 liquid form could be fed directly ints
the traditional irrigaticn system. The
cafety of this system is questsonable {or
healtn reasons, in that it could possibly

v

a
1

[ g






nass on parasites through food wnich might
be raised on this raw sewage f~rtilizer,
though this system was being monitored for
safety. The municipality did not have the
facilities as yet t0 cope with the present
expanding populaticn of Salaila and in gen-
cral services did not exist for - majority
of the population,

New areas for settlement of refugees nad
heen opered (L 2utside the oid wewn, at a

density greater than the traditional nattern,
Standard 20m x 20m plots were assigned oy
the government for building. The const-ur-
tion of houses was purely the responsibil-tv
07 the owner of the plot. The plots were
laid out so that the house could be zligne~
with the prevailing wind if desired a~d
snacing between the lots whenever possib’e
aliowed for air movement and future sei 1ces
However, the problems of increased density



existed 1n the new areas as well as in the
old towrn., Mirnima’ shelters of very low
standard had appeared in open spaces
throughcut both the new and ¢ld areas,
5uilt with giscarded materials, such as oil
drums and cardboard. However there were
signs that these tco were being slowly up-
graded as the occupant felt more secure in
rights to the tand he was on and his mater-
jal positicn improved.

Adcded problems occurred with tne trad tion-
al tribal nature of settlement groupings.
Mew settlers wanted plots adjacent to theiwr
ol tribal area or areas where members of
their tribe had aiready settled, This sit-
vation had created tensions and problems
which were extremely complex and could on'y
be solved with time.
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Building Policies and Realities

1. The Existing Situation

The Economic Report 1972 for the Sultanate
states:

‘““Regional Development should be at the
heart ot the Government's development
strategy and should have as its objective the
stabilization of rural society. Development is
as much a social as an economic concept
which should mean that people work together
to build up their village rather than become a
rootless class of urban industrial workers’".’

Given the above objectives, a program for im-
proving the indigenous built environment, much of
it in the smailer settlements and rural areas, would
be obviously relevant 2

However what was observed happening in 1974,
if permitted to persist, would make the achieve-
ment of the stated objectives and the program to
be proposed here very difficult to achieve. 1t is
therefore worth setting the study's proposals within
a discussion of these current trends and therr
implications.

Two interrelated trends were marked in 1973. First-
ly. an emphasis on large-scale infrastructure and
building projects relying neavily on capital inten-
sive, mechanised construction and sophisticated
technologies. Second'y. the rapid development of
the Batinah region. specifically the capital area —
Muscat. Mutrah-Rui — relative to the rest of the
country as manifesied by the concentration of
these projects.

Some Examples: The new Mutrah harbour-cost
£20 million — using the most advanced and ex-
pensive design of breakwater unit (as yet untried
elsewhere), Seeb International Airport — cost £5
miflion, 232 Kiiometres of road between Muscat
and Sohar-cost £10.5 million. a low-cost housing
scheme of 250 units — cost £1 milion.

Some emphasis on developing the Batinah Coast
is understandable given its strategic location vis-a-

vis trade and security consideration and s status
as a national capital. Certain construction projects
are by their nature necessarily capital- ntensive
and require sophisticated technologies. For a
newly emerging nation such as Oman., the attrac-
tion of such projects is also naturally great since
they are associated with the success of industrial-
ised countries and carry much prestige. They thus
serve well to herald Oman's entry into an age of
development.

Itis not within the scope of this study to assess the
extent to which the emphasis on such projects and
on the Capital Area is warranted by the above
factors. However, it is worth considering the
characteristics of such projects and their impact
vis-a-vis Oman and its development objectives.

By definition such projects make severe demands
on capital resources, particularly foreign ex-
change. The capital requirements are even more
so compared to similar projects in developed
countries since much of the materials, ecuipment
and skills for construction usually need to be im-
ported. Furthermore such imports may have tc
carry on at least for a time until local matenals anc
expertise can deal with maintenance and reparr.
Where the country does not have a wel devel-
oped transport. technical and managerial infra-
structure, implementation takes longer and s
more prone to errors thus adding to cost. Finally
contractors’ overheads and profit margins ir
large-scale projects can amount to a significant
proportion of total costs.

Such projects may still make sense where capitai
is plentiful and labour scarce. This is not the case
in Oman.

Al present Omans capital needs are being met by
its oil revenues (approximately 85 percent of all
revenues?). Qil reserves are expected to last
another 20 years. The extent to which this Iimited
capital is already being depleted was underscored
by the Economic Report.



“The infrastructure projects now being built and
planned will require annual recurrent expenditure.
There i1s a danger that if bullding continues at cur-
rent rates, within a few years there may be in-
sufficient funds to meet all the consequent
expenses.’'4

To make up this shortfall in capital, domestic and
foreign investment is urged. But the experience of
other developing countries shows that such
sources are seldom adequate. Massive develop-
ment loans have to be solicited, and from the
same experience, it appears that, above all, these
result in crippling debts for the recipient country
from which recovery seems impossible.s In fact a
recent U.N. conference outlining strategy for
developing countries proposed that the only way
to deal with these debts was to simply cancel
them 8

Superficially, Oman's population of 777,000 may
suggest the need to adopt capital-intensive
methods. However, a closer look at the employ-
ment situation suggests otherwise. Labour shor-
tages exist in the semi-skilled and skilled
categories, while in the unskilled categories, there
are more Omanis employabie than there are jobs
available. Capital-intensive projects per Pound in-
vestment tend to create a greater demand for the
skilled and semi-skilled than for the unskilled. Thus
such projects aggravate the existing imbaiance in
Oman's employment situation rather than easing
it. The task of training sufficient skilled workers, at
best of imes difficult, becomes more so when the
gap between existing skills and those required i1s
widened as when demand is created for skills in
unfamiliar and relatively sophisticated construction
technologies.”

In housing projects a critical measure of the in-
appropriateness of such an approach is that the
resulting costs per unit are too hign for most
Omanis to afford and clearly beyond the nation's
resources to subsidise in sufficient quantities.
Typical costs for government construction ‘low-
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cost’ housing schemes were £4500.0 per unit.®

This was clearly not affordable by the low-income
Omani household whose total annual Income was
probably something less than £360.0 or £30.0 per
month.? Thus even assuming the unrealistic, that
is the government has the capacity to construct
enough houses and finance mortgages /nteresi-
free with 50 years to repay, the household would
have to set aside 25 percent of its iIncome fcr
repayment (monthly £7.5). International ex-
perience indicates that low-income people can
afford to invest no more than 6% to 10% of their
income towards housing.1®

At one time or another some developed and
developing countries alike have applied ir-
dustrialised housing techniques to try and achieve
the number of houses required at reduced costs.
The basic characteristics that make capita-
intensive, high-technologies problematic also
apply to such housing production methods. They
make demands on scarce resources of capital
and skills and require a weil-developed matrix of
infrastructural and service supports. To guote
Charles Abrams, a leading authority on housing in
developing countries:

“Industrialised housing techniques have been
tried by less developed nations with smai success
and sometimes near disaster — in the less
developed world where labour is cheap and pler-
tiful and where standards are simple, the precast
house is unessential and premature. Despite the
glib sales talk of prefab peddlers from abroad. the
handicraft product is still cheaper, more expanc-
able and more realistic.’'1?

Now there are circumstances in which large-scaie
construction of flats and housing or even prefab
units are necessary such as when an industry
urgently requires housing for its workers. or
emergency sheiters are required after an earth-
quake. However such methods should not con-
stitute the main thrust of a nation's housing effort.
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Given the current emphasis on large scale.
capitai-intensive methods for meeting infrastruc-
ture and building needs and their characteristics
as described above, we can now see how their
benefits are limited spatially and to the upper-
income groups. Since such projects are expen-
sive they can only be a few and cannot be
replicated across Oman. Furthermore, they must
also be located where infrastructural and service
supports are most available or are easiest to
create. The natural choice therefore is the already
advantaged capital area. Thus in 1973, 81 per-
cent of development funds were :nvested in pro-
jects in the Batinah region leaving only 19 percent
for the rest of the country. Of this 81 percent, 31
percent was spent in the capital area alone. 12

The proportion of this investment that is not lost to
otner countries as import payments is captured by
the refatively few indigenous Omanis who either
entrepreneurially or professionally are involved in
the construction related business thus generated.

Simitarly the facilities produced such as housing
benefit the few who can afford them or are
favoured with subsidized units. Ana while the
capitai requirements of such projects nsure that
this region captures most of the government's
financial resources, the manpower reguirements
for their construction insures that the same region
captures much of the country’s labour resources.

The shanty towns springing up everywhere
around Muscat-Mutrah and Rui are fiied with
those who have left their lands and homes in other
parts of the country in the hope of a job. From our
interviews with these people it was ciear that many
at best were only intermittently employed. On the
other hand interviews in villages showed that both
housing and cultivable land was being negiected
by owners who had diverted therr attent on to the
hope of a better life in the capital. The prospects
for employment of all these new migrants ance the
construction boom is over are not prom sing.



2. An Alternative

If “‘regional development”, “rural stabilization”
and “‘people working together to build up therr
villages"” are Oman's objectives then an alter-
native strategy is obviously required, one that
restricts large-scale capital-intensive construction
to when absolutely necessary and emphasizes in-
stead an improvement of the indigenous built-
environment of the small towns and rural areas .13
That is, what Oman outside the Capital Area con-
sists of, and it is there that the majority of Omani's
live and work. This program of improvement must
command enough resources at the sites of im-
plementation so that it can be implemented in a
spatially decentralized manner and be inexpen-
sive enough to be replicable at a scale large
enough to have significant impact.

It must therefore achieve two complementary

objectives:

1. Increase the total resources-financial and in
kind available for improving the built
environment.

2. Reduce the cost of this task of improvement.

Before outlining such a strategy it is useful to make
explict a fundamental difference in perception that
underlies this alternative strategy versus current
practice in Oman. Underlying current practice
seems to be the perception that built environment
needs — physical infrastructure, community
buildings and housing — are commodities to be
manufactured with certain minimum qualty
specifications and sold on the market or rationed
at subsidised rates to specified groups. Unaer-
lying the strategy to be proposed here is the view
that the indigenous system of meeting environ-
mental needs should be reinforced. This system is
the incremental upgrading and expansion of
habitable space by the occupants of that space.

What s required is a framework of supporis that
will encourage and compiement individuals” and
communities’ willingness and capacity to invest
their own resources in meeting their built environ-
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ment needs. By encouraging private resources tc
complement those of the government, *he sumr
total of financial and material resources for im-
proving the built environment is increased. By
encouraging incrementally inexpensive but
cumulatively significant improvements we can
insure their costs and complexity remain low
enough to be widely replicable.

Let us illustrate with two examples from the Omani
indigenous built environment.

An old Arab proverb says to complete your house
is to end your life. Examples of housing from past
and present Oman showed that this was not
simply some mystical quote but one that reflected
in reality the nature of housing. In Sallala for
example the old courtyard houses had been con-
structed room by room, floor by floor over genera-
tions as the occupants became wealthier and
family members increased. In 1873 several of
these houses were still having rooms and floors
added to them.

In the same town the government, In an en-
lightened move, has laid out an area for new
migrants and alloted them plots to sette on
Consequently, the whole community 1s busily in-
volved in constructing their own homes. Shetters
of different types and guality can be seen. It is not
uncommon to see a tent. a barast snelter and a
limestone structure, gradually carving out a court-
yard space on a single plot, repeating the various
stages the old courtyard houses must have gone
through betore they became the substantai three
and four storey stone structures of today ndeed
some houses in this relatively recently settied area

“have already been upgraded to this leve

The government grant of a plot has assured
occupants they will not be gjected and therefore
encouraged them to invest therr resources in
home construction.

However in most cases, land provision, though
basic, is not sufficient for insuring a well pianned






and fully serviced community. The household will-
ingness, capacity and indeed legitimate respon-
sibility to upgrade the environment declines as the
object of improvement moves further from his
private dwelling space. The community may par-
ticipate in lane paving and drainage but may right-
ly refuse to do so In main road construction. Thus
the framework of supports should not only cover
all aspects of the built-environment but also
take account of diminishing community respons-
ibility and increasing government responsibiitty

In outline the following can be suggested as the

necessary supports:

1. Finance schemes such as housing loans
designed for the repayment characteristics of
low-income households and matching grants
designed to stimulate community participation
in basic services such as lane paving and
drainage.

2. Affordable land with easy access to employ-
ment sources and major services such as
transport, roads, water-supply and main
drains.

3. Access to cheap construction materials and
implements.

4. Advice and training on the technical and
managerial aspects of construction to house
owners, builders and small-contractors.

Complementary to the above strategy that in-
creases the availability of resources for upgrading
the built environment, should be one that reduces
that cost of this task. Another example from the in-
digenous and main environment will suggest how
this second objective may be achieved.

In Sohar many families have improved ther
houses in a simple but effective fashion. Concrete
block has been used up to plinth level and as sup-
porting columns, ieaving the rest of the structure
in barast.

The buiiders have selectively used the relatively
more expansive concrete block where it will be
most eftective, and continued to use the cheap
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Indigenous bullders make appropriate use of both new ard
tradittonal maternials.

and locally available traditional matena, barast,
where it is most advantageous. The concrete
block plinth provides a dry base and firm durable
structure. Isolating the barasti infill walls and roof
from the floor damp, increases the matenial's life
span significantly. Furthermore, wal and roof sec-
tions can be repaired. progressively upgraded or
replaced without requiring the dismantl ng of the
whole structure. The lattice screen openings,
strategically located in the infill walls, allow ventila-
tion and cut glare, both essential to comfort in a
sunny and humid climate. Finally the same lattice
screens permit an occupant to view the outside
without being seen, another great advariage na
society where privacy has a high premium.

Some housebuilder with a firm grasp of the prob-
lems and potentials of his indigenous bunt environ-
ment has develped and demonstratea an innova-
tion that 1s sensitive to local climatic anc cultural
constraints, represents a significant improvement
in housing quality and, most of all. reduces the
cost of improvement to affordabie levels. (The
previous only alternative to barast and mud walls
was the relatively expensive all concrete nlock or
brick walls). Thus approprate, significant and
affordable. the innovation has caugnt on and
spread.
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This indigenous process of innovation needs to be
reinforced. Thus to reduce the cost of upgrading
the built environment the strategy should be a pro-
gram of Research. Development and Demonstra-
tion (RD&D) of low-cost improvements to the
indigenous built environment. In its implementa-
tion such a program should actively elicit the
collaboration of local bullding matenals’ craftsmen
such as limestone quarriers, brick and tile pro-
ducers, and building craftsmen such as carpen-
ters, masons, barasti mat makers, etc., on a
regional basis. The tasks of this program should
include at least the following:

1. An assessment of materials. materials n-
dustries and skills and how their quality and
supply can be improved n a low-cost fashion.
(See for example discussion on limestone in
Sallala Section).

2. An assessment of the design and technology
of the buiit environment-housing community
builldings, water supply sanitation and roads —
and how these could be improved and yet re-
main low-cost. (See for example, low-cost Im-
provements developed through this study and
proposed in the following section).

3. Laboratory and small-scale testing of prom-
ising low-cost alternatives (see for exampie
sections which describe laboratory tests
carried out by the authors for this study).

4. Dissemination of information through
(1) pampnhlets ana publication, (2) training
workshops, and (3) demonstration projects.

5. A program of construction in the smaller settle-
ments whnich applies and demonstrates the
results of the R&D while simuitaneously pro-
viding necessary builaings and physical
infrastructure.

Such an RD&D program can in the first instance
be undertaken by a research cell located in the
Planning Ministry with direct links to all construc-
tion departments, and those dealing with building

related industries. It may later be upgraded to an
Institute serving all these departments. It s1impor-
tant that a strong link exist between the RD&D
program and the building departments. since the
latter may be resistant to adopting innovative
technologies and procedures unfamuliar to them.

To develop the small towns and rural areas a
modest nevertheiess significant building program
has been launched by the government Essentia
buildings such as schools, hospitals, government
administration buildings, Wali's (mayor's)
residences, police stations. experimentar farms
and rest houses are being constructed

The investment embodied in these buildings.
although small relative to the amounts spent in the
Capital area, could be a significant instrument for
generating development in the host communities.

The construction program proposed in point 5
above could use the funds earmarked for the
current bullding program, construct the same
building types but in accordance with the general
objectives of the proposed RD&D program
Before discussing the proposed construction pro-
gram further it would be useful to discuss the
existing program.

The manner in which this program has been
designed and implemented does not fury tap the
developmental potentials of buillding activity. In
some cases this program may be hav ng detr -
mental effects.

By and large the program ignores the indigenous
buit environment and the local resources of the
area. Many settlements we visited had a wel-
defined traaitional cenre of social, commerc al, ac-
ministrative and refigious activity manifested by
there being cafes. a sug (market), a fort usea as
the Wali's residence and offices and a mosque in
close proximity. This traditional centre was sur-
rounded by the residential neighbourhoocs. This
was the case in Nizwa and Buraimi for example.

The building program largely ignored the existing
settlement. The newly constructed buildings were
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set apart from it often at some distance away.
Thus children had to walk some distance to get to
the new faciiities. Similarly the Wali in his new
residence was also physically set apart from the
town-folk.

Secondly, the buildings pard little recognition to

the cultural and climatic conditions and the
materiai resources available in the area. Therr
design, materials and technologies, brick, con-
crete block, reinforced concrete lintels and roofs
— were direct copies of new construction in the
Capital Area (where too they bore little relation to
the indigenous environment). Thus doctors and
patients complained of the glare and heat in the
new hospitals. One Wali was adding a mag/isse
(reception room to meet visitors) to his new house
since the design had not made adequate separa-
tion of this room from the private quarters.

As potential demonstrations of environmental
quality improvements, the buildings failed since
they were either climatically or culturally in-
appropriate or 100 expensive for most of the in-
habitants to adopt. Those who did. risked severely
straining their financial resources.

Finally since the buildings used mportea
technologies they naturally also used contractors
and skills from outside the region. The hospitals
with adjoining schools for example were one of six
identical turn-key projects contracted to a Swedish
firm to construct in different settlements for £4
million. Needless to say the benefit to the local
populace in terms of income employment and
skills upgrading was minimai. This was limited to
the temporary employment some building
workers received during construction.

As a result of these new puildings and ther
locaiton, one could envisage a settlement pattern
emerging that has already proved sc problematc
in other places such as Carrc and Dubai. That s
a new town centre develops, favoured by govern-
ment funds. higher quality burldings and facilities
to which the wealthier gravitate with their

residences and commercial establishments.
Meanwhile the indigenous centre and residential
neighbourhoods where the poorer majority con-
tinue to live, deteriorates into slums for want of
funds and facilities. The westernised form of the
buildings and the fife-style of its cccupants also set
the new centre apart from the indigenous one.

The government's objectives to provide essentia
buildings and infrastructure could be met along
with the RD&D objectives outlined earlier and with
much wider benefits to the community. What is re-
quired is an alternative program desgn and
implementation method, one with emphasis on
upgrading the indigenous built-environment low-
cost designs and technoiogies and community
participation. The guidelines for such a buiiding
program should include at least the following:

1. As far as possible rehabilitate or upgrade
buildings and infrastructure in the inaigenous
town centre — the Suq, fort, residences. etc. in
which the new facilities should be housed
Where this upgrading is not possible or inade-
guate, the new buildings should be integrated
within or adjoining the indigenous centre. This
infusion of new construction and fac ities wili
revitalise this centre and its surround ngs the
upgraced access ways, water supoly. and
sanitat .n facilites will benefit those who
already reside in this centre. and 1 wili be
easier to extend these facilities to the adjoining
neighbourhoods.

2. Low-cost designs and technologies develpoed
from indigenous methods and yet 1angible
improvements of these methods. using ndig-
enous materials and skills and appropr ate to
the climate and culture. shouid be usea in the
construction. Thus the construction projects
will be visible examples of appropriate and
affordable building quailty improvements that
the local people couid adopt i ther own
construction.



3. The project shouid advise and assist local
entrepreneurs in the effictent development of
building materials' industries. By specifying
matierals using local resources. such as
stabilised mud-brick, timber or brick and tile in
the buildings, and encouraging their use
amongst the inhabitants, the program would
stimulate a demand for such industries.

4. Local labour and masons should be given in-
tensive training workshops in preparation for
the main construction work followed by in-
service training during construction.

Points 3 and 4 would insure that a maximum pro-
portion of the building investment would accrue to
the local community through the incomes and
employment gained by local residents invoived in
materials production and construction work. A
cadre of locals trained in these activities would
also result who may then be used as trainers in
similar projects elsewhere.

5. Individuals and community groups could be
encouraged to implement the low-cost infra-
structure and building guality improvements
within therr own neighbourhoods and homes
through such mechanisms as educational
workshops informing them of the advantages
of these 'mprovements, loans and matching
grants. These measures would now be more
effective since the community will have visible
demonstrations of these now affordable
improvements. a core of trained masons to
implement them. ana an incipient industry to
supply the matenals. Once private housing
adopts these construction methods the sus-
tained demand for the required builders and
materials would have a more substantial effect
on generating local iIncomes and empioyment
as well as developing the local materals’
INdustries.

6. The cost of such a program should not exceed
what the government has currently budgeted
for buldings in these settlements. The add:-
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tional costs implied in the educational and
training components would probably be offset
by the considerable savings accrued by using
much lower cost materials and technologies

This study has done much of the grourdwork 1 -
lustrating the various components of the RD&D
program including the construction component
just outlined. Naturally more work is reguired par-
ticularly in materials industry research and in
designing an operational construction prograrm .
Given these the next step would be ore or two
pilot projects from the experience of which a
regional program could be implemented.

In conclusion one can say that reorientation of
construction priorities and implementation
methods urged in this study would not only help
Oman towards achieving its own stated objectives
but would also be an invaluable precedert
guiding other developing countries who share the
same problems and aspirations in improving the
lot of their peopie.t4

1. Sultanate of Oman: Economic Survey 1972 Prepared by
Whitehead Consultants. introducton p.? This report was
the most comprehensive document on development Con
ditons. opjectves anc strategies of Omar that was
avallaple to us We were informed that it snoc a be the
reference point for our stuay ana proposals

2. Apan from the captar area Muscat-Mutrar-Ru (pop
277.000). all Oman s settlements are sma: towns oOf
villages. The largest of these settiements are Sallaia (por.
77.000), Nizwa (pop. 77,000), and Buraimi (pop ?7.000;.

3. Middle East Economic Digest Report on Oman July 1973

4 Sultanate of Oman: Economic Survey 1872 r 'Fey Points
for the Government to Consider”

5. Mexico’'s annual repayment s £260 mihcr much of 1
interest for its £800 mulion ioan ("Guardian 281 January
1974, London)

6 UN General Assembly Special Session on rae maleras
and development. Aprr 9th 277 May 2rg 1874
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“In the unskilled category there are many more people
employable than there are jobs In the semi-skilled and
skilled categories however there are many more jobs
avaiable than Omanis to fill them Such training as 1s taking
place is wholly inadeguate’ Economic Survey 1972,
Empioyment and Skills Section

. Quoted by the housing engineer. General Development

Organization (later the Planning Ministry) which deals with
such projects. He aiso said there had been some discus-
sion on whether kitchens should be of the traditional or
western type. The latter was adopted adding to cost

Our estimate from interviewing Omanis across the coun-
try. No income survey was availabie as yet. Income per
capita figures exaggerate real income 1n a country such
as Oman where o earnings account for 80 percent of
revenues and income distribution 1s nighty skewed

See Turner, J. (Fep 1974) "The Fits and Misfits of Peopies
Housing'". RIBA Journal.

. Apbrams, Charles. (1971) The rLanguage of Cities, New

York Viking Press, p. 243.

. Calculated from investment figures for Oman's develop-

ment projects in the Middle East Economic Digest. July
1973, included in the 19 percent spent on projects in the
rest of the country is a bullaing program for the smaller
settlements and rural areas This program wiil be dis-
cussed n the next section.

A larger question surrounds the one presented here. This
is wnether Oman’'s deveiopment strategy should em-
phasize capnal intenswe industries or agriculture ana agro-
linked small-scale labour intensive inaustries. The ‘ormer
tends to concentrate near large urban centres and re-
quires simiarty concentrated construction investment of
the type noted in Oman. whrereas ‘he 'atter disperse
economic activity fargely in the smai' towns and rurai areas
ana require supporting nfrastructure and bulding con-
struction programs of the sort to be elaboratea on in this
section

This latter agricultura anc rura industry strategy with its
complementary constructon program would better pro-
mote regional development anc rural stabilization objec-
tves through creating empicvment ang imperovea hving
conawions in aregionaly ana rurally cispersed fasnion We
ao not pursue the larger deve coment strategy question
beyond acknowieaging t since the construction aspect 1s
tne focus of our study

14.

One might add that “rural stabiisation’ meaning no rural
to urban migraton may be unachievable and even
undesirable since agricuitural improvement usuaily feals
to a shift from farm to non-farm urban jobs What rura
oriented strategies ana construction programs can achieve
1S a slowing of this migration to keep pace with urban job
creation preferably in the first instance in *he smaler
settlement.

Some of the iIdeas presented in this section were subse-
guently implemented by the authors albeit modified
according to the differen: circumstances. in a "ural project
in fran. See Development Workshop 'The Selseleh n-
tegrated Development Project in Lonistan, Iran in Ru-ai
Development Technology: An Integrated Approach.
Pergamon 1878 and ""Tne Development Workshops Work
nfran"” in Mimar 1 1981,



