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CHAPTER SEVEN

METHODOLOGY AND TECHENIQUES OF ANALYSIS

INTRODUCTION

The main aim of this chapter is to suggest the methodology and
technique of analysis for the distribution of the expected urban growth
in the study area. It will be utilised as a bridge whick connects the
theoretical background of the study and the basic elements of spatial
development of Iraq and the U.E.R. on the one hand and the urban growth
strategies drawn for the U.E.R. on the other hand., Before suggesting
what is thought to be an appropriate technique of analysis, the
applicability of urban growth and city size distribution theories and
models to the U.E.R. will be re-examined. Some basic techniques for
the analysis of urban growth patterns, such as cost-benefit, threshold
analysis and goals-ackievement analysis techniques will be examined
- with emphasis on their validity and applicability to the case of the
U.E.R. Finally, the chapter will elaborate on the field survey carried
on by the writer. This elaboration will extend to include the scope,
the methodology of conducting the survey, its limitations and the
approsch to be used in analysing the data,

7.1. The Applicability of Urban Growth Theories and Models to

the U.E.R.

Many lessons have been learned from the first part of this study.
In addition to the general understanding of the urban growth problem in
developed and developing countries and the change in such understanding
over time, the theoretical review suggested, among other things that,
first, although many of the examined city size distribution models found
to be satisfactory in the sense they generate size distribution of
cities that are consistent with those found in the real world, they are

far from being a general urban growth theories and models. Furthermore,
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the discussions suggested that a multi-disciplinary approach of the
urban growth and city size distribution problems, is not merely

desirable but it may be essential to deeper understanding of urban growth
simply because it will rest on a more realistic basis. Second, having a
well spaced hierarchical urban system serves better the economy and
ropulation of the nation or region compared, for instance, to raving
optimal city sizes. Third, the theoretical discussion also suggested
that the rank-size regularities cculd be a useful analytical device for
the analysis of the efficiency of urban hierarchy and economies of scale
could be achieved with increasing urban size to a certain limits, depending
on the items under investigations.

However, although city size distribution models and theories have
already been evaluated and criticised in Chapter Three and Four, it seems
appropriate here, after examining the socio-economic and plysical
charactaristics of Iraq and the U.E.R., in Part Two, to re-examine their
relevance to the case of the urban growth of the U.E.R., where as it has
been found in Chapter Six the main theme of this study will concentrate
on the distribution of the expected urban growth in the region up to 1985.
Almost all the discussed models in Part One do not deal with such problems.
However, to avoid the arbitrary dismissing of any model or group of models
from the forthcoming analysis a number of criteria will be set up. The
model or group of models which meet all or most of the following criteria
is the one and/or ones which could be adopted for the purpose of the
analysis of the urban growth pattern of the U.,E.R. These criteria are
given as follows:-

1. The model should depend on realistic assumptions. This criterion
implies that the model which is based on certain theoretical assumptions
to expedite analysis and reacl. some general conclusions are most probably
inapplicable to an empirical study which deals with real problems and

aims at solving them. Hence, the sought model in this particular case
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will be the one which depends on realistic assumptions wkich could have
empirical implications.

2. The model should incorporate into arnalysis a set of different
socio-economic and physical factors that are thought to affect the urban
growth pattern and city size distributions, i.e., it should provide a
comprehensive explanation for the occurances of the provided urban size
distributioﬁ. Models which do not meet this criterion, i.e., depend on
one or very few factors in their analysis of the city size distributions,
represent partial models of city size distribution. This partial analysis
overlooks certain aspects of this problem and subsequently reduces again
the possibility of grasping the implications for planning policy
applications. Hence, according to this criterion, the model which is
generated by a wide range of socio-economic and physical factors is the
preferred one.

3+ The model should be dynamic arnd not a static one. This criterion
implies that the model, based on the prevailing socio-economic and
physical constraints should be able to predict the future urban size
distribution, taking into ccnsideration the expected future changes in
these variables., This criterion also implies that models which take
the future dimension into consideration will provide a more realistic
results since urbanisation plans are going to affect, at least the life
of the next generation,

4, The model should take into consideration the city size
distribution, as well as the space separating urban centres. It should
also deal with the whole urban system and not a single urban centre by
itself. As it has been seen in Chapter Three, the distribution of
cities in space, in particular the distances between all cities and their
closest neighbours as well as their distances from the biggest centres

of economic activity, influence the degree of economic integration of
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cities within the regional and national economy and hence the level of
external economies (and diseconomies) that the economic units in a
particular city enjoy. This means that, spacing of urban centres is as
importart an element in urban theory as the more traditional question
of urban size hierarchy€1) Hence, the preferred model according to
this criterion is not the one which ignores space and treat the city as
an isolated unit misjudging the fact that the city may be one element in
a multinuclear region and is certainly one unit in a complex national
and/or regional urban hierarchy, but rather the model which takes both
the hierarchy and spacing of urban centres into consideration. This
coincides with the aim of the present study which will look on both the
hierarchy and spacing of urban centres of the U.E.R.

5« There should be some evidence on the application of the model in
developing countries. The importance of this criterion stems from the
fact that if the models are built to deal with the problem of urban growth
and city size distribution in developed countries which have‘a completely
different set of socio-economic and political environments this could
imply that much of the evidence on the applications of such models is
from developed countries and that policy conclusions may or may not be
applicable to the case of a developing region, such as the one in question
in this thesis. Hence, the model needed in this particular case is
either one which originally was developed to deal with urban growth
problems in developing countries which have similar socio-economic
cheractaristics of that of the study area or was built for conditions
in developed countries but was found to have applications in developing
countries as well.

6. The model should provide the opporturity to differentiate the

priorities assigned to different factors and assumptions incorporated

(1) For more detailed discussion on this aspect see section (3.5).
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in the analysis of the urban growth problem. This criterion implies

that the factors affecting city size distribution and urban growth
problem are not the same throughout time and in all countries. They
differ throughout time and according to the socio-~eccnomic charactaristics
of the areas under investigation. The relative importance of the factors
incorporated in the analysis also differs according to the local
constraints and the socio-economic stages of development. Hence,
according to this criterion the preferred model is the one which allows
roon for suck variations.

To test the applicability of the urban growth theories and models
presented in Chapters Three and Four, to the case of the U.E.R., a matrix
will be established in which the models will be presented vertically and
the criteria to be met will be presented horizontally. Three degrees of
meeting each criterion will be distinguished. These degrees are:-

(a) The sign (V) will be given if the model completely meets specific
criterion.

(b) the sign (X) will be given if the model partially meets the stated
criterion,

(c) The sign (X) will be given if the model does not meet the stated
criterion.

The overall outcome of the application of the above criteria to
different urban growth theories and models is given in table (7.1). This
table clearly indicates that no single model of those ccnsidered could be
adopted for the purpese of the analysis of the urban growth pattern in
tr.e U.E.R. where firsi, only in one case (Friedmann's Core-Perirhery
Model) two of tke defined criteria seem to te fully met. The first one
represented by the inclusion of mutirle factors in the analysis. These
factors are represented by social, pecliticel, geographicel and ecoromic

ones. The secord criterion which seems to te fully met by Friedmann's
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rodel is the dyramism of the model., As it has been seen, the model
assures that each of its four stzges is transitional. Friedmann
regards even the last stage as subject to transition to still unknoun
pattern when he steted that whether further pattern lie beyond the
functionally interdeperdent system of cities stege, must in the absence
of historicel experience, remain an open guestion. Secord, two of the
exarined models, i.e.,"Christaller Central Place Model" and "Losch
Market Aress Model" are shown to have met cne of the stzted criteria
i.e., the inclusion of the Lierarchy of city sizes, as well as thke space
separating them. Third, four of the examined models are shown to
partially meet two of tLe stated criteria. These models are the "Rank-
Size Distribution", "Friedmann's Core~Periphery Model", "Price Individual
Preferences and Optimal City Size Model" and "Tisdell's Model of Optimal
City Sizes". The criteria partially met in this case are represented
either by tke consideration of thre hierarchy of city size distribution,
or the applicebility of some models to the developing countries, or the
involverent of some sort of dynamism in the model or the multifactorzl
explanation of the city size distribution problem, see table (7.1).
Fcurtlr, twelfth of thetwenty two examined models are shown to meet
partially only one criterion. The factor met partially in this special
cese is the one corcerning the inclusion of the hierarchy of urban
centres in the analysis without considerating the space sepsrating them.
Finelly, four out of the twenty two models did not chow any sign of
meeting any of the adopted criteria for the purpose of measuring the
applicatility of these theoreticel models te the cese of the U.E.R.
These models are "Beckrann Model", "Myrdal Cumulative Causation Model",
"Eirschmann Growth Points Model" and "Richardson Optimal City Size Model".
To give a more comprehensive picture of the criticel appraisal of
the examined models the approach of the enalysis of this section will be

extended tc evaluate each group of the city size distribution models
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Table (7.1)
Applicability of Urtan Croutr Theories end

Hoiels of tre U, E.R.

The Model Criteria Total
Achievezont

. 12 3 4 5 6 A x

Statisticz) Models of City Size
Distridbution:—-

1. Lo;morzal [istributior X X X % X X - 1 5
2. Paretc Listribution X X X w X X - 1 S
3. Rarrz-Size Distribution X X X & X X 2 4
Bierarchical Models of City Cize
Distritutionz:~
4., Crhristaller's Central Place
Nodel X x x v X X i - 5
S. Leseh's Narket Areas Nozel X x x v x X 1 - 5
6. Beeizurn's Yodel XX X X X X = - 6
7. Tintercen's FoZel XX xr X X X - 1 5
Polarised Growth Models:~
8, Myrdal's Cuzulative Causation
Model XX X X X X = - [3
9. Mircerzann's Growth Peints
Focel XX X X X X = - [
10. Fried-unn's Core-Periphery
Kedel X v v ¥ X x 2 2 2
Stochestic Models:-
11. Sizorn's Law of Proportiorate
Effect . Xx X « X x - 1 5
12, Ward's Harket Cpportunities
¥odel X X X w X X = q 5
13. Entrepy Faxirisation Kodel XX X X r x - 1 5
Econoziec and GQuasi-Zconcuic Models:~
14. Rashevsky's Equilibriuz Kocel XX X 2 X X - 1 5
15. Z2ipf's Kcdel cf City Size
Distributicn XX X ¥ X X - 1 5
16. Swanscn's Differential Grewth :
of Labour Forces Model XX » X x } = 1 5
Opticelity in City Sice and
Distridbuticni=

{a) Procuction Furction ¥edcla:-

17. Ricrardszon'’z Fedel cf Optivality

in Ci¢y Size . X X X X X X - - 6
18. Schaefer's vdel of the Urtan

Hierarc:y er.d Urban Area

Precduction Function X X X & X X - 1 S

(b) Individual Preferences and

Optical City £ize Models:-
19. Laird and Muzek Model of City

Size Preferences and ¥igration XX X X X X = 3 5
20, Price's PNodel of Individual

Preferences and Optiwal City
Size xx ¥ ¥ x x - 2 &

{c) Cost of Infuts ard Provisicn of
Services and Optical City
Size:i~
21. Evan's Optical City Size Model
in an Industrial Econcmy xx 2 ¥ x 1 - % 5

(4) Optizality in City Size
Tistrivution:-

22, Tisdell's lcdel of Optirmal
City Sizes

~r

¥ x W X x - 2 &

{ zeans that the rodel should depend on realislic assumptions.

2 means that the zocdel should incerporate a cultifactoral analysis.

3 mearnc that the model chould be a dynazic crne and chould take the
expected future variations in seccio-econonic aspects into
consideration.

4 ceans that the codel should take into ccnsideration the city size
dictributior. a3 vwell as the space separating urban centres,

S peans trhat the model should have soxe aprlicatiorn in developing

countries,

zears that the zodel shculd provide the oprortunity to

differentiate the priorities assigmed to different facters

involved in the aralysis,

where:

2]
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separately with emphasising any specific charactaristics of the
individual mocels.
(i) The Statistical Mccels of the City Size Distribution:-—

The statistical rodels of city size distribution (Lognoznal,

Pareto and the Rank-Size distributions) assure that the rate cof change
in the size of any city is uncorrelated with its size. This assutnption
seems to be wrong for as it has been seen in both Chapters Three and
Four that recent work (stcchastic models and some optimisation models)
has shown the rate of growth to he cerrelated with city size. Hence,
these models rest on insecure foundation.

Furthermore, statistical models are descriptive models. The only
thing they can reveal is the existence of an urban hierarchy. They deal
with existing pattern of urtan sizes without being able to predict the
future urban size distribution. Each ¢f them depends on one or two
factors in generating the city size distribution. The Lognormal
distribution used cumulative rercentage of cities and city size. Pareto
distribution uses cumulative rercentage of cities above the threshold
level and the Rank-Size distribution uses the rank of city. Although
the statistical models deal with the whole urban system, they do not
consider the spetial distribution of cities, hence in this respect they
have been considered to reet criterion number (4), the necessity to
corsider the city size distribution as well as the space separating
cities, of table (7.1) partially. Also they failed to provide an ecoromic
and social explanaticn for the occurences of the prevailing distribution
of urban sizes. However, it should be noted that the statistical models
perticularly the rank-size rule is found to be valid throughout many
parts of the world, perticularly in countries with high degree of
vrbanisation, in large countries and in developing countries such as
India and China which are not only large but have a long histery of

urbanisation.
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The above drawbacks reduce the roesibility of grasping the
implications for planning policy applications not orly in the case of
the U.E.R. but equally elsewhere. They also are incapable of predicting
the consequences of the committed economic developmert on the spatial
distribution. of the expected urban growth in the U.E.R.

(ii) Hierarchical Models of City Size Distributions:-

In general table (7.1) indicates that the models of urban hierarchy
which were developed in an attempt to explain the laws whick determine
the number, size and distribution of uwrbtan centres were based on many
unrealistic assumptions and on one or a very few factors. They were
found to be static models, representing part of the urban functions and
without any significant application in the developing regions of the
world.

Both Christaller's and Losch's hierarchical models were based on
slmost the same key assumptions represented by the existence of feature-
less plain over which resources zre uniformly distributed. Such
assurptions do not correspond to the reality of the case of the U.E.R.
where first, the region is part of a centrally planned socialist country
and the development decisions are taken centrally and second, it is
mainly a desert area with a very narrow fertile strip of land along the
Euphretes River over which resources are not uniformally distributed.
The Beckmann model whick shows that a very simple economic meckanism
can genefate a distribution of urtan centres that is similar to Pareto
@istribution was also based on unprover assurnptions where it assures a
simple production functions in which cost curves are L shapeds1) labour
is the only input and input/output ratios - are constant above the

pinimum output. Tinbergen's model of city size distribution which was

(1) Rickardson, in his model of optimal city size, among others,
found that the cost curves are U shaped.
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originally censtructed to arply to ranufacturing industry depends also
on an unrealistic assurrtions of a closed econony (without any foreign
trade) of regular fcrm evenly covered with agricultural production units
excert in centres, the existence cf arbitrary number of industries each
procducing finished rroducts with having only one firm in the highest
rank industry and the assumption of all income is spent.

The theory of urban hierarchy is a partial representation of the
urtan functions. Christaller's model focused on tertiary activities
whilst those of Losch and Tinbergen concentrated or industrial functions.
The partial representation of urban functions in these models makes them
far from being a generalised formulations. The owmission of industrial
rcle in Christaller's and Beckmann's models contradicts the expected
major role that is going to be played by industrial activities in the
develoyrent and consequently urban growth of the U.E.R. (See Chapter Six).

Furthermore, the hierarchical models do rot take into censideration
the fact that central functions which affect the urban hierarchy do not
necessarily exist in the central places but could be located in their
hinterlards and this is particularly the case with the U.E.R. where most
major develorment projects that are found mainly to effect the urban
grovth pattern of the study area are located either in the fringe of the
urban centres or in their hinterlands.

The hierarchical models of city size distribution are alsc
inapplicable to the case of the U.E.R. because they are static models.
They do not explain development phenomenon and they neglect almost all
important macro-eccnomic interrelationships. They only aim at
explaining the existence of certain pattern of centres and not explain
how this pattern has come into being or what the patiern would undergo

in future. However, although Christaller in his model presented in
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additicn to merketing principle two other fundamental principles, that

is, the transport and the socio-political principles the model continued
to be a partial representation of urbar functions and the latter two
concepts were not fully developed. Hence, what is required for the case
of the U.E.R. is a theory capable of predicting the consequences of the
committed economic develorment on the spatial distribution of the expected
urban growth.

Finally, the hierarchical models whickh were built and tested in the
developed countries have rot yet been quantitatively tested in case of
developing countries.

However, it should be noted that both Christaller and Losch models
consider the hierarchy of city sizes as well as the space separating these
city sizes. Both of them dealt with spacing of central places and evclved
a hierarchy of central places onr the basis of threshold level of central
goods and services.

To sum up, according to the evaluation criteria stated earlier in
this section the hierarchical mocels of city size distribution are far
from being applicable to the case of the urbtan growth of the U.E.R.

(iii) Polarised Growth Models:-

Myrdal's and Hirschman's models were shown tc be least applicable to
the case of the U.,E.R., where table (7.1) indicates that both of the
models do not meet any of the defired criteria set earlier in this section.
In their models, Myrdal and Hirschman discuss the dual tendency of growth
to ccncentrate in one location and to sprill over down as a result of
npackwash" and "spread" effects in case of Myrdal arnd "Polarisation" and
ntrickling down" effects in case of Hirschman. Both scholars eLphesised
that not all urban centres at a point of space grow at the same time and/

or at the same rate but rather, at the first stage of develorment, ore or
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very few urban centres, with a strong eccnomic potentialities, can grow,
thereafter other lagging and/or smeller urban centres can grow as a
result of the benefits gained thrcugh the process of growing the first,
or very few first urban centres. Such a logic of analysis could not
apply to the case of vrban growth in the U.E.R. where the expected urban
grovwth is not entirely orn the basis of free competition among urban
centres, but rather on the basis of a strategic decisions taken by the
central planning authorities. Furthermore, both models built to deal
originally with spatial transmission of growth have very little to éo with
urban growth theory, where they do not give a considerable attention to
the problem of distribution of urban pcpulation or changing the urban
pattern. They rather regard the problem as a consequence of spatial
transmission of development without answering some vital questions as
how, when and exactly where the urban growth would take place,

Furthermore, Myrdal's rather grim prognosis for the develorping
countries has been challenged by Williamson (see section 3.4) who found
that rising regional inequality is typical of the early stages while in
the more mature stages there tends to be a convergence of regional
incomes and a disappearance of disparities.. More recently, concern has
teen expressed over the apparent lack of spread effects observed in the
develoring countries. Hence, it is suspected that the model have any
significant application in most developing countries,

Both‘Myrdal and Hirschnan's models are partial models., They depend
in their analysis on eccnomic factors without incorpcrating the social,
physical, envirommental and so ferth of the factors that affect urban
growth rattern. Even Friedmann's "Core-Periphery Model" which makes an
explicit attempt to explain polarisatiorn, which has been formulated

specifically to deal with the problems of urban hierarchy and national
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develorment in develoring countries and whick goes teyond eccnomic
factors to take into zccount the sccial, political and geographical
factors and addressed the spatial rauificatiorn of grovwtlL cannot be
appropriate in the case of the U.E.R. For the following reasons:-

First, the model failed to explain why some centres develop while
others do rot, except to suggest that some become administrative centres
and that eventuslly, individual investment is concentrated within these
arees.

Secord, the moiel was derived from the historical development of
Venezula which although it is one of the developing countries and have
had a few similar economic charactaristics with Iraq of being in the
past an agricultural country and now predominant by oil sectorg1)
nevertheless the socio-eccromic and political aspects are quite different.
For instance, while ia Venezula, ecornomic development is influenced by
market mechanism, in Iraq it is centrally planned and directed.

Third, the model based on four unrealistic assumptions compared to
the U.E.R. circumstances. The model assumes the total porulation to
remain constant, a perfectly even distribution of population, resources
and income over a perfectly even plain and constant technology.

Finally, although Friedmarn's rodel gives us a dynamic framework
within whick to consider the evolution of urban hierarchies in
developing countries, his findings are supported theoretically by
Hirschrann's earlier thesis and empirically by Williamsor's study of
regional income of disparitieés (see section 3.4) ard many develoring
countries seem to be at the stage of "incipient industrialisation" in
which rrimacy prevails and a few countries are progressing beyond it,
however, some doubt is cast upon the capacity of many developing

countries to transit throuvgh the progressive stages of the model by the

(1) See J. Friedmann, "Regional Development Policy, A Case Study..."
op.cit., Chapter 6,
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pessimistic perspective of Myrdal's "backwash" and circular causetion
thesis, propositions whick in turn are supported by the Adelmen and
Morris findings (section 3.4) that internal income disrarities terd to
increase with development in developing countries,

Hence, although Friedmann's model is telieved to be highly
generalised and appears to bte useful as a general frame of reference
in the study of spatial polarisation it cannot be applied to the local
socio-economic circumrstarnces of Iraq. Furthermore, the model does not
core with the problem at question where the ccmmitted economic
development in the U.E.R. will generate an incrpwent in urban porulation
which need to be accommodated in a most efficient way, i.e., with least
socio—-ecoromic costs. Another problem which preclude the possibility of
applying Friedmann's model to the case of the U.E.R. is that the model
deals with national urban protlem and 0ot a regional urban problem which
excludes Baghdad the capital from the analysis,

(iv) Stochastic Models:-

Stochastic models treat urban growth determinants as proportional
to city size or the city size distribution as the prcbabilistically
derived steady state equilibrium. These sort of models are inapprcpriate
to explain the urban growth pattern in the U.E.R. because they are
explanatory models. They explain what is happening but say nothing
about what might happen in the future. They also depend on one or very
few factors in explaining the urban pattern and neglect the role of
systematic forces which definitely effect the city sige distribution.
Simon (1955) for instance suggested the demographic forces as a
possible explanation of why the law of proportionate effect might apply
and Ward (1963) built his city size distribution model on market-
expansion opportunities which in turn is assumed to be proportionate to

city size. In total, table (7.1) summarises the reasons behind the
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inapplicability of these models to the case of the U.E.R,

(v) Eccnomic and Quasi-Economic Models:-

The ecoromic and quasi-eccnomic models whkich are represented
by Rashevsky, Zipf and Davis arnd Swanson models are also inapplicable
to the U.E.R. situation since they in turn depend in predicting the
city sigze distribution on one or very few eccnomic factors. The first
model assumes that urban productivity is expressed as & function of
city size and population distribution charactaristics of the system as a
whole and equilibrium is reached when productivity per head is equalised
among cities, 2Zipf's model, assumes that the city size distribution
resulted from the operation of three forces - the force of unification,
the force of innovation and the force of diversification - and the actual
city size distribution is the net outccme between these opposing forces,
Davis anrd Swanscn model, assumes that city size changes as a result of
the differential growth of labour force migrating from a rural hinterland.

Suck forshort-sited explanation of city size distribution which
neglect the very well known systematic factors affecting the city size
distribution and which ignore spacing of cities cannot provide an
accurate answer to the question of the urban growth pattern in the U.E.R,

(vi) Optimality in City Size and Distribution Models:-

The main theme of the optimal city size models is to examine how
costs and benefits (quentitative and qualitative costs and benefits) vary
with city size, and hopefully to derive an optimel size where marginal
benefits equal marginal costs. Again table (7.1) indicates that such
models seem inappropriate and inapplicable to the U.E.R. for the
following reasons:-

First, in general, as it has been seen in Chapter Four, there is

an agreement among scholars that the search for an optimal size is almost
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as idle as the quest for the rhilospher's stone. Even from theoretical
point of view the search for the optimal city size is enccuntered with
many problems. Most optimal size models are static. They depend in
searching for optimality on one or very few factors. For instance,
while the production furction models depend mainly on productivity as

e decisive factor, the individual preferernces models argue that
desirability of city size can only be judged in relation to the
preference of individuals for production and consumption economies

ard diseconomies, and a third group of analysts believe that optimality
in city size cculd be defined on the basis of economising in the cost of
services and public utilities provision. Such approackes of determining
the optimal city size which overlooks certain factors sound unpractical
since the factors which affect the evoluation and growth of cities are
enormous and consequently optimality differs according to the factors
in question. This means that for the same city the optimal size differs
according to the factors involved in the anzlysis. Add to that the
U.E.R. is charactarised by having certain socio-ecoromic and physical
constraints which are expected to affect highly the size, growth and
distribution of its urban centres.

Second, all the cptimal city size models are theoretically based on
many unrealistic assumptions. Richardscn in his model of optimality in
city size assumes homogeneous tastes and prefererces. Scraefer model
regard the transport costs and demand intensities equivalent for all
products and production cost is the sole determinant of the hierarcty.
Schaefer himself believes that many other real factors effects market
areas and consequently the urban hierarchy, such as the variation in the
terrain of the area and local variation in the taste. But for the sake

of avoiding more corplications, the model depends only on the above
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variables, Laird ard Mazek in their model of city size preferences

ard ﬁigration assumed two types of individuals, large city type and
small city type. This assumption is unreal and does not give an

exact answer to the question of a preferred or ortimal city size.

Price model of individual preferences and optimal city size assumes the
state of perfect competition, mobility in labour market ard production
ecconomies of agglomeration peculiar to a city size. Evan's model also
relies on many unrealistic assumptions. The model for instance assumes
that the firm and/cr individual will be able to find the city which
minimises its costs. This assumption neglects the importance of
individual preferences of city size. The assumption that all employment
is located at the centre of the city is a considerable simplication but
it obviously conflicts with the facts. The model also neglects, among
other things, the fact that firms in the small town can use the business
services of a nearby city which is larger, Finally, Tisdell in his model
of optimal city sizes despite recognising the fact that the optimal city
size cannot be determined in isolation and the attempt to discover the
settlerent patterns whick maximises overall social welfare in the economy
taking into account the preferences of individuals ard the nature of
production possibilities at all possible locations, the model again based
on some unrealistic assumptions such as the assumption that the
opportunities evailable in the city are shared equally between its
inhabitants, the existence of a given number of sites for settlement in
the courtry and the ignorance of trade between areas.

Hence, almost all the above models are based on abstract assumptions
to expedite analysis ard generate city size mwodels based on the
principles of free market mechanism to deal with the problem of city size
distribution in developed countries. Such assumptions and mechanism, as
it has been seen earlier in this section, is far from being applicable to

the case of the U.E.R. where develorment ard growth is centrally planned
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and directed. Furthermore, there is no evidence of suck rodels having
any significant application in the developing regions of the world.

Third, as in almost all reviewed models, optimal city size models,
ignore space and treat the city as an isclated unit misjudging the fact
that the city may be one element in a multinuclear region and is
certainly one unit in a complex national urban hierarchy ard that the
space separating cities is as important as the city size hierarchy.
Hence, incorporating the spatial distribution of urban centres in the
analysis of urban growth patterns, which has been neglected by most
optimal city size models is a very important aspect in the urbanisation
process of the U.E.R., whereas it has been seen (Chapter Six) that the
existing urban system is charactarised by an unbalanced spatial
distribution of urban centres.

Hence it could be concluded that extensive reading in urban theory
and examination of many theoretical studies does not provide any ready
made answers to the problem of urban growth pattern in the U.E.R.

BEach of the models reviewed may be useful in its own corntext, but none
is able to satisfy the objectives of the urbanisation strategy for the
case study.

Since so many factors are going to be involved in the analysis of
urban growth pattern of the U.E.R. and since their relationships are
extremely complex, it is impossible to derive any definite results on
this matter in a theoretical model and to make any satisfactory
predictions for the future, therefore for the purpose of this thesis, an
entirely alternative approach must be found to deal with the problem and
satisfy the objectives.

The planning teckniques, rerresented mainly by the planning
application of the cost-benefit analysis, the threshold analysis and

the goals-achievement analysis are initially believed to meet the
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objectives of this study. Unlike most of the city size distribution
models and theories presented in Part One of this study, tkis group of
techniques although developed originally in developed countries cguld
be utilised to meet the aims, objectives and the constraints of this
study. This group of techkniques cculd incorporate into analysis a
wide range number of factors that are thought to be important in the
decision making process. The priorities assigned to different factors
end the assumptions of the analysis could easily be derived from the
local constraints and aims and objectives of the particular study.
Hence, the application of one of the above mentioned techniques to the
problem in question provide the basis for a more realistic solution
compared to the use of the theoretical model which base on a very few
factors in the analysis, even if that model is originally built to deal
with this particular problem.

However, it should be noted that the inapplicability of the urban
growth models and theories to the case of the U.E,R. do not, as it has
been seen earlier in Part One, preclude the possibility of benefiting
from many of their principles, such as the principle of hierarchy of
urban settlement and its advantages, principles of polarisation and
spread effects, economies of scale and urban size, rank size rule and
so forth. All these and many other principles discussed in Part One
will be fully utilised, wherever possible, in developing the urban growth
strategiés for the U.E.R. Furthermore, the changes in the understanding
of the urban growth problem over time and according to different
socio-economic and geographical environments (mainly developed as
against developing countries) would in turn help in drawing

implications for the analysis of the problem in question.
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Te.2. Urban Growth Distribution Technigues

The urban planning problems, in general, are of the sort of

complicated and subjective one. Because they are so subjective it is

difficult to be rational in the process, that is, to move by reason

towards the optimum in the attainment of goals. To assist in this it

is necessary to analyse the implications of the alternative plans,

policies or actions. Such analysis would seek to test proposals for

their likely effects on ccmmunity welfare, to make what is termed by

Lichfield a "Welfare Test"§1) The test "...could usually be made at

various stages in the plahning process. The planner could use it to

compare alternatives during the design stage or on a completed plan or

suggested variations from it and sc¢ have a means of demonstrating the

guality of proposals. The analysis cculd aid decision-makers in their

consideration of a plan, policy or action, or of alternatives and in

their understanding of the implications of decisions."(z)

There is as yet no accepted method of analysis for welfare tests

in town and regional planning, hence the applicability of the most

familiar teckniques, such as the cost-benefit analysis, threshold.

analysis and goals-achievement analysis will be critically examined,

(3)

This exarination aims at svggesting the appropriate methodology of

dealing with the problem of urban growth distribution in the U.E.R.

To reack such a conclusion the evclution, basic notions, advantages and

disadvantages and the applicability of each of the above stated

techniques would be examined here,

(1)

(2)
(3)

N. Lichfield, "Cost-Benefit Analysis in City Planning", Journal of
American Institute of Planners, Vol. 26, 1960, P.273.

Ibid, P.273.

For the fuller account of these and other techniques see for

instance, N. Lichfield, "Evaluation Methodology of Urban and

Regional Plans"; A Review, Regional Studies, Vol. 4, 1970, PP.151=-

165; H. B, Fisher, Evaluation of Alternative Plans for New Communities:
Toward Application of the Competition - for - Benefit Model, PhD.
thesis, thesis series, Centre for Urban and Regional Studies, Chapil
Hill,North Carolina,1971; P.W.J.Batey and M.J.Breheny, "Methods in
Strategic Planning; Part I: A Descriptive Review, Town Planning Review,
Vol. 49, 1978, PP.259-273; and "Methods in Strategic Planning; Part II:
A Prespective Review, Town Planning Review, Vol. 49, 1978, PP. 502-518.
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To2e1e Cost-Benefit Analysis Technigue

The cost-berefit analysis technique which has its foundation
in theoretical welfare econonmics, was originally developed in late
1930's as a method of appraising projects in water resources field,
particularly projects relating to dams, flood control, irrigation and

(1)

hydro-electricity. Its application extended to highways,
urbanisation of agricultural land, municipal services, education, health
and defence.(z) In the early 1960's Lichfield viewed that the analysis
can be extended to aid decisions on town and regional planning.(3) He
argued that, "Although the planning agency is not producing a direct
service for consumptior or production, just because the plan is a supra-
investment framework, cost-benefit analysis is, in my view, an
appropriate and relevant methodclogy, if suitably adapted. While it is
essentially an economic tool, it seems to fit the planners requirements
of aiding rational decisions on alternative plans."(4)
Cost-benefit analysis, state, the Royal Commissiorn of tke Third
Lordon Airport (The Roskill Commission)"...seeks as far as it can to
essist in bringing all problems into their proper perspective. It
provides a logical framework within which to assess all the effects
flowing from a particular investment or planning decision. It tries to
ensure that decisions are taken on the basis of people's individual

values and choices as revealed by their behaviour rather than on the

basis of the decision maker's own preferences or standards or of those

(1) C.Choguill,"Methods for Airport Location Analysis:Benefit-Cost
Analysis," Airport International,No.34, 1974, P.24.

(2) A.R.Prest and R.Turvey,"Cost-Benefit Analysis: A Survey, Economics
Journal, Vol. 75, 1965, P.683.

(3) For details of Lichfield's views on the applications of cost-benefit
analysis on town and regional planning,See N.Lichfield, "Cost-Benefit
Analysis in City Planrning",op.cit.,PP.275-279; "Cost-Benefit Analysis
in Plan Evaluation" Town Planning Review,Vol.35,1964,PP.160-196;
nCost-Benefit Analysis in Town Planning; A Case Study: Swanley",
Urban Studies, Vol.3, 1966, PP.215-249; and "Cost-Benefit Analysis in
Urban Expansion, A Case Study: Peterborough; Regional Studies,Vol.3,
1969, PP.123-155.

(4) N.Lichfield, "Cost-Benefit Analysis in Town Planning,...", or.cit.,
P.216.
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(1)

of...politically powerful groups."

Cost-benefit analysis is often employed in order to determine
whether a country wovld be better off with a projected investment than
without it. This type of cost-benefit study attempts to measure all
the costs and all the berefits whick flow from a project in order to
see whether the benefits exceed the costs.(z) To ask this gquestion
the Rosgkill commission, stated that it is important to include the
totality of all costs and all benefits.(3)

The cost-benefit analysis is also used to assist choice between
alternative decisions. "It does so by comparing the costs and benefits
that will flow from the alternatives as & guide to which choice will
bring the greater margin of benefits over costs or the greater net return
in benefits for the resources invested."(4)

Although it is believed that cost-benefit analysis provides a more
comprehensive and less suspect framework for all the items whkich are
relevant to the decisionsslts application to the complicated problems is
accompanied with many difficulties. To shed some light on such
difficulties a well known example of British experience, i.e., the cost-
benefit analysis study of the third London airport,will be presented
here.

In 1968 Roskill Commission was established to select a site of

(6)

London's third airport. The Commission used cost-benefit aralysis

for ckoosing the airport location. The analysis for selection of the

site was epplied in some details to four sites that received primary

(1) Roskill-Commission on the third London Airport, The Report, H.M.S.O.,
London, 1971, P.i12.

(2) Ibid, P.118.

(3) Ibid, P.118. )

(4) N.Lickfhield, "Cost-Benefit Analysis in Town Planning,...."op.cit.,
P.215.

(5) See for instance, N. Lickfield, "Cost-Benefit Analysis in Planning;
A Critique of the Roskill Commission", Regional Studies, Vol. 5,
1971, PP.157-183.

(6) Roskill Commission on the third London Airport, op.cit., P.1.
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consideration: Cublington, Nuthampstead, Foulness (later re-nared
Maplin) and Thurleigh., Although at first glance the Roskill Commission
experience of adopting cost-benefit analysis is an excellent guide to
the use of this tecknique, an excellent justification of its adoption
ard it seems to be an answer to many urban and regional planners problems,
there are certain weeknesses in using the tecknique. A reading of
Roskill Commission Report, argues Lichfield, raises strong doubts on
the way in which the Commission has used cost-benefit analysis in
reaching its decisions, and in the Commission's decision-making framework
itself.(1) In his critical paper of the commission's work, Lickhfield
tried to show that there are weaknesses in the following aspects:(2)
First, while the cost-benefit analysis provided the framework for
the items measured in monetary terms, it was not extended to provide a
framework for non-measured items. Items such as loss of wild 1life, or
churches which would have to be demolished; Journey to work by airport
employees; value of preserving the countryside; loss of landscape and
rural amenity by people other than those residing in the effected areas;
and so on, Wwhich were not measured (either because of the lack of data
or because they were inherently non-measurable at that time) could have
been included within the cost-benefit analysis, and so could provide
the Ccmmission with a means of doing what it stated it wished to do, of
providing "a frawework within which these different elements can be
brought fogether and weighted."(B)
Second, the major emphasié of the recommendation lay with the

aggregate of net costs (efficiency criterion), ie., the choice of site

(1) N.Lickfield, "Cost-Benefit Analysis in Planning: A Critique...,"

or.cit., P.157.
(2) Ibid, PP.157-183.
(3) Ibid, P.168.
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which produced the lowest total net costs on the cormunity, and the
Cormission did not follow up sufficiently to explore the incidence
and equity aspects of their analysis, i.e., to consider the incidence
of the costs and benefits on the various sectors of the community and
accerdingly lack of conviction in dealing with these issues in.
their recommendations,

The importance of taking the equity criterion into consideration
in the analysis arises, since the planning decision to develop an area
or not would involve a redistribution of income and wealth from that
which would occur without development taking place or that development
occured in another place.

The Essex group of County Councils, goes beyond the corsideration
of efficiency and equity criteria and suggested that weighting for
posterity should also be included in the analysis. By weighting for
posterity the group meant that "...we should consider the interest of
posterity by placing special weight upon those things which the airport
would destroy but which posterity might have treasured more highly."(1)

Third, the Commission failed to bring clearly into the perspective
of their analysis the significance of the airport for regional planning
and development ard vice versa, i.e., the Commission did not treat the
regional planning problem. The Commission itself admitted its failure
to cover_regional planning adequately, despite including many regional
aspects in the aralysis,such as access routes and urbanisation, to the
fact that "...the task of quantifying this factor would have presented
formidable difficulties. Quite apart from the difficulty of predicting
what the regional planning consequences would be...there would have been

problems of data collection and methodology which might have proved
"(2)

T1) Roskill Commission on the Third London Airport, op.cit., P.128.
(2) Ivid, P.124.

insurmountable.
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In addition to the above weaknesses in the approach of analysis

of the Commission, there was the difficulty of finding reiiable methods

for evaluating the various categories of costs and benefits, such as

the cost of noise and displacing residents from an airport site and

second the users - costs and travel time cost.(1) The use of money as

a common measuring rod itself introduced a distortion. The analysis

for instance wrorgly gave the same weight to a poor man's loss of one

pound as to the rich man's loss of the same sum.(2) Furthermore, "The

Roskill Commission identified only the more important costs. Rather than

computing benefits separately, so that the return on capital could be

calculated, certain benefits were included in the cost columns as

"dis-benefits". Hence the result could more accurately be described as

a "Cost-effectiveness" study than a comprehensive cost-benefit analysis."(s)
However, in failing to cope with the above stated difficulties,

the Commission "...failed to recognise the cost-benefit analysis is a

tool which has to be adapted and adjusted for the problem at hand, and

that what they were faced with was the need of adaptation for the

problems of urban and regional planning."(4)
The weaknesses of cost-benefit analysis application could also be

recognised if the technique is applied to less complicated problems.

(5)

A reading in the "Scuth Atcham scheme study", whick was intended both
to examine the social costs and benefits of the proposed South Atcham
Water Supply Scheme (The scheme aimed at providing mains water supply to

remote rural areas to the South of Shrewsbury) as a pilot study to explore

the usefulness of cost-benefit analysis as a routine method of appraising

(1) For examination of such weaknesses see for instance, C.Choguill,
op.cit., PP.24-25.

(2) Roskill Commission on the Third London Airport, op.cit., P.124.

(3) C.Choguill, op.cit., P.25.

(4) N.Lichfield, "Cost-Benefit Analysis in Planning: A Critique...,"
opscit., P.174.

(5) J.J.Warford, The South Atcham Scheme, an Economic Appraisal,
H.M.S.0., Londor, 1969,
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future proposals of this kind, has faced most of the techniecal
difficulties(1) associated with the cost-benefit analysis study of the
third London airport. However, what distinguished the Atcham Scheme
from that of the third Londor airport is that it incorporated the
annual running costs in the analysis making the study more realistic
since the running costs are very important element of ccst analysis
and can effect to a large extent in achieving more optimisation in the
decision making process.

The above analysis would suggest that the cost-benefit analysis in
this sernse would never include everything relevant to decision making,
despite the fact that the cost-benefit analysis provides a framework
within which different elements can be brought together and weighed.(2)
This fact led some scholars to distinguish between two types of cost-
berefit analysis, the economic cost-benefit analysis and non-economic
cost-benefit analysis, each with different theoretical base and
justification.(3) The economic type is firmly grounded in accepted
economic theory, and has a well established use for the partial evaluation
of projects since it emphasises only economic efficiency in resource use.(4)
Lichfield in his critique of the Roskill Commission goes on the same line
and argues that cost-benefit analysis taking into account the economic
factors and efficiency criteria are short of being planning analysis.(s)
Planning analysis believes Lichfield, "...starts with wide ranging concept
of needing to take account of all the costs and benefits that are likely

to flow from the decision at hand (subject to the necessary cut offs from

T7) For details of such difficulties see, Ibid, PP.170-175.

(2) Roskill Commission on the Third London Airport, op.cit., P.128,

(3) See for instance, Barrie Needham, "The Cost-Benefit Fallacy",Journal
for the Built Environment, Vol. 34, 1971, P.47.

(4) For a detailed explanation of the economic type of cost-benefit
analysis See, for example, A.R.Prest and R.Turvey, op.cit.,PP.683-731.

(5) N. Lichfield, "Cost-Benefit Analysis in Planning: A Critique...,op.cit.,

P.174.
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the view point of the decision maker and the problem at hard) and also
the need to consider the incidence of the repercussions."(1) But even
so the cost-benefit analysis could fall short of planning analysis if it
were concerned only with the efficiency criterion for the choice and not
also with the incidence of the costs and benefits of different sectors

of the community and the need to consider equity and distribution

(2)

considerations.
To carry out such complete analysis and in an attempt to illuminate
prcblems associated with economic cost-benefit approach, Lichfield has
been devising a methodology of cost-benefit analysis for city and
regional planning since 1960 which has come to be called 'The Planning
Balance Sheet".(B) The creation of Plarning Balance Sheet argues

Lichfield, demonstrates how cost-benefit analysis could be used for a

(4)

complex problems within a planning context. The main principles,

procedures and constraints of the technique have been developed by case

(5)

study.
The value of the technique ..."lies in exposing the implications

of each set of proposals to the whole community and to the various

groups within that community, and also in indicating how the alternatives

might be improved or amalgamated to produce a better result. The purpose

of the approach is the selection of a plan which, on the information

v (6)

available, is likely to best serve the total interest of the community.

The Planning Balance Sheet, like the typical cost-benefit technique,

(1) Ibid, P.174.
(2) Ibid, P.174.
(3) N. Lichfield, "Cost-Benefit Analysis in Town Planning,...," op.cit.,

PP.210-249.
(4) N. Lichfield, "Cost-Benefit Analysis in Planning: A Critique...",

op.cit., P.174.

(5) For the details of the procedure see for instance, N.Lichfield, "Cost-
Benefit Analysis in Town Planning..." op.cit., PP.210-249; and "Cost-
Benefit Analysis in City Planning...",0p.cit., PP.273-279.

(6) N. Lichfield,"Cost-Benefit Analysis in Urban Expension....”,op.cit.,
P.128; and "Evaluation Methodology ---, op.cit., P.156.
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presumes that, in forecasting, time must be allowed for in various ways.
Development cannot be carried out quickly so that interest on locked up
capital must be added. Assets, whether existing or proposed, have a
limited life and must therefore be amortised. Revenue streams must be
discounted back to values at a particular time, nommally that time when
the analysis is made. For all this discount rates must be adopted. The
aim is that each transaction should be in terms at present worth of cost
and benefit.

It should be noted that the analysis according to this approach would
enable the decision maker to pick out elements of the projects which are
high in cost or low in benefit, or those sections of the community which
would bear the costs and receive the benefits.

Lichfield applied the planning balance sheet in tke case of
evaluating the alternative pattern of the growth of Swanley Town,(1)

(2) (3)

Peterborough New Town and in his Critique of Roskill Commission.
However, despite all the advancements that Lichfield introduced on the
typical cost--benefit analysis, to cope with the corpliceted urban and
regional planning prohblems, the technique is still experimental and
relatively undeveloped. The problems of application are many, comprisirg
sore of trose cormon to typrical cost-berefit analysis and others particulerly
acute ones which arise when applying the agproach to town and regionsl
plarmning. Lichfield gives an exarple of the complexityof the snalysis

when corcerned with town and regional planring. He stated that,"...since

the plan is for the cormunity all, and not a limited range, of cosis and

(1) N.Lichfield, "Cost-Benefit Aralysis in Towr Planning,..."op.cit.,

PF.215-249.
(2) N.Lichfield, "Cost-Benefit Analysis in Urban Expansion,..."op.cit.,
PP.123"1 55.

(3) N.Lichfield, "Cost-Benefit Analysis in Planring, A Critique,..."
-(iPQCj.t'o ) PP. 1 57"'1 83 .

-332-



benefits must be brovght into analysis,. From this it follows

that very many benefits zre non-measurable., Furthermore the
decision makers need to weigh up costs and benefitsto a wide

range of sectors in the community, often with conflicting objectives,
and in so doing must have regard to ccnsiderations of equity as

between the sectors, and not only overall efficiency."(1)

The Roskill Commission stressed that there are formidable
tecknical difficulties in selection of a plan, which on the
infermation available, is likely to best serve the total interest
of the community when applying the cost-benefit analysis. The
Commissionemphasised that "Quite apart from the difficulty of
quantifying certain important matters..., it is rarely easy to
observe and draw correct inferences from people's behaviour. In
addition there is the problem, shared by other methods of analysis,
of finding the correct basis of predicting the repercussions of the

(2)

alternatives being used."

It remains to emphasise that simply because the analysis must,
by definition, concern itself with costs and benefits which cannot be
measured, it must therefore involve a great deal of value judgement.
However, subjective judgements is unavoidable in any decision-making
process(s) and decisions which are made without such analysis involve
mighty value judgements.

7.2.2. Threshold Analysis Technique

Threshold theory was developed by Malisz in Poland in 1963,
Since then it has become an important element in Polish town planning
where the theory was first applied and tested in practice for about

six hundred towns in Poland and it has recently become an important

(1) N.2L2chfield, "Cost-Benefit Analysis in Town Planning,..."op.cit.,
P.216.
2) Roskill Commission on the Third London Airport, op.cit., P.12.
op.cit

(3) Ibid, P.11.
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tool in planning work and a feature of the modern school of Polish
plarning. It has been applied in the Moscow region and in Italy and a
growing interest can be noticed elsewhere.<1) In Britain the technique
was first applied by the planning research unit of Edinburgh University
in the preparation of the sub-regional plan for the "Grangemouth-Falkirk
Growth Area"gz) It has also been applied by the Scottish Development
Department in the preparation of a plan for urban expansion in the
Central Borders Sub-Regiongs)

The theory's founder emphasised that, it originated as a response of
three notorious problems which accompanied physical planning at the time
of its formulation£4) These problems were first, the problem of
facilitating inter-disciplinary co-operation, particularly between
physical planners and economic planners, where the theory is an attempt
to translate urban design into quantitative categories with which the
economist deals. The second problem concerns the communication between
planners at different levels, since threshold analysis tries to introduce
an effective feedback into the overall plarning process which facilitates
such communication. The third problem relates to the period of time that
the plan should cover. The theory is based on the supposition that
skort-term planning does not allow room for the operation of long-range
investment process while too long a stride into the future may mean that
one is caught out by shifts in development trends. So planning locking
twenty or thirty years ahead has become the accepted compromise,

The threshold notion is already a well developed concept in the
physical sciences (notably in physics and biology). Generally, it denotes

a limitation within which a variable does not change under the influence

(1) J. Kozlowski and J.T.Hughes, "Urban Threshold Theory and Analysis",
Journal of Town Planning Institute, Vol.53, 1967, P.55; and B.Malisz,
"Implications of Threshold Theory for Urban and Regional Planning",
Journal of Towr Planning Institute, Vol.55, 1969, P.108.

(2) Plarning Research Unit of Edinburgh University, Grangemouth-Falkirk
Regional Survey and Plan, H.M.S5.0., Edinburgh, 1968.

(3) Scottish Development Department, The Central Borders; A Plan for
Expansion, Vol., 1, H.M.S.0., Edinburgh, 1968,

(4) B.Malisz, op.cit., P.108.
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of a gradually increasing factor (stimulus). In economics, thresholds

are known in the form of indivisible investment objects€1) In town
planning, a threshold is not any limitation faced by the expansion of a
town: "by its definition it is a major one which poses a serious problem
and which has a marked effect on the cost per head of population."(z)
Hence, in town and regional planning the main generator of threshold theory
was the simple observation that towns encounter some physical limitations
to their spatial growth. The conventional procedures of feasibility
studies, argues Malisz, do not make sufficient use of these limitations

in their methodology. Hence, the theory assumes that settlements during
their course of growth will be confronted from time to time with
limitations that have the character of thresholds. These limitations are
basically of three types, physical, technological and structural thresholdsgz)
They have been called the thresholds of urban development.

The physical threshold implies that a settlement on an island can
expand only within the confines of its shores; Tracts of marshland or
steep valley sides will stand in the way of development in certain
directions. These limitations are not absolute. They can be overcome.
Land can be reclaimed and artificial land created. DBut crossing tkese
thresholds demand high inputs of ecoromic resocurces. Physical limitations
are visible even in less in*ractatle sites. Technicel thresholds appear
when the extension of an existing system (i.e., water supply or
transportation) is no longer possitle &nd a new system has to be introduced.
Finally, the siructuvrel thresholds, which affect the internal form of tlre
city and necessitate its reshaping, particulerly as fer as its central
area is concerrned. For exarple an increased population may necessitate
the radical expension of a main shopping centre sc restricted by existing
built-up aress thkat any solution will require investment cost of a

tkhreshold character.

(1) Ibid, P.108.

(2) J.T.Hughes and J.Kozlowski, "ThreshLold Analysis - An Ecoromic Tool
for Town and Regional Planring", Urban Studies, Vol.5, 1968, P.128.

(%) B.Malisz, op.cit., P.108.
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All these forms of tkreshold-limitations can be overcome either by
creeting a new syster of fecilities o bty a rsdicel act of recorsiruction.
"To cross & threshold one requires an input of carital that would no% e
necessary if the growth of the city were tc be stopped in its irecks. In
most cases this input is needed to accormodate an increase in population,
though it must te roted that even with statle population figures thresholds

may heve tc be crossed, for exanyle owing to a rise in rate of

(1)

motcrisation".

(2)

Accorcingly, as Richardson and Kozlowski and Hughes(B) put it, the

notion of threshold costs can be formalised by dividing the per cerita

(4)

investment costs necessary to locate &z new inhebitant in a city into two

conponents-riormal costs and development (or tkreshold) costs. Normal costs
are those not asscciated with the given location of investwments necessary to
accormodate rew inhabitants. These types of costs remain cornsiant or esre z
linear function of city size. On the cortrary, threshold costs are the fixed
costs required to overcome the thresholds limiting development. Hence they
are heevily tied down to existing corditions and charactaristics of given
land. They rise sharply with the onset of the threshold but decline once

the threshold has been passed. Thus the thresholds cen be presented by peaks
or inflexion points on the cost curve. The overstepping of the thresholds
i.e., completion of £11 invesiment necessary to open rew land for town

expansion, results in the decline in the threshold costs,

(1) Ibid, P.108.

(2) H.Richerdson, Lecation Theory, Urban Structure....,opscit., P.179.

3) J.Kozlowski and J.T.Hughes, op.cit., P.55.

é4; The ratio of input to output of urban expension cen be estatlished only
if this mezsurement (the per cepita investment costs) is used, i.e.,the
cost of developing new urban land per one new inhatitant. (E.Malisgz,
op.cit., P.109). However, this single index of efficiency, argues Malisz,
"may sometimes mislead,especially when the present population of & city
is inadequately accormocated(with excessively high densities)or serviced
(with badly staired trensportation or water supply fecilities). In suck
situations the threshold costs per one new inhabitant will be "loaded"
with investments that are already needed. For this purpose an
appropriate correction of the index is necessary for the purpose of
corparing different towns." (Ibid,P.109).

Nevertheless,although Nelisz does not wish tc suggest that threshold
cost indices are in themselves measures of economic efficiency he
telieves that"...they are useful assets for the regional rlanner,
enabling him tc choose the optimal location for the programmed develop-
rent of economic activities, This is not to say that difficult thresholds

must always be aveided;but in terms of ecoromics it seems reasonable to
cross threshclds at the point where maximum efficiency is derived',

(Ibid. P.110). 336




The overall threshold cost is obtained through the integration of
all partial results of the three groups of limitations (physical,
techknological and structural) wkich can be graphically showrn on a map
and considered within the successive threshold lines, from which can
be deduced the most suitatle areaé fer the further spatial expansion

(1)

of a town. "By estimating the threshold costs, indispensable for

opering new land for urban growth and by calculating the capacity of

threshold areas (in terms of the number of‘new inhabitants), we can

obtain all data relevant to determining the most viable solutions to

the various possibilities for town expansion."(z) Hence, threshold

analysis, based orn detailed economic assessment by cost indices,

enables comparison of the various alternatives in the final stage of

the planning process, and thus helps to determine the choice of the most

desiratle direction for growth. By ezphasising the desirability of

quantification, it erables the epplicatiorn of "Optimisetion Procedures."(B)
The advantages of threshold analysis over other planning techkniques

is that it is a technique for generating the proposals. Simpson

stressed this point and argued that, "Threshold analysis hardly has e

serious rival for carrying out similar purposes es e vigorous economic

planning technique at an early stage of planning process."(4) Cost-

berefit analysis and Hill's "Goals Achievement Matrix"(sz for instance

are very much a techniques for evaluation of plan proposals and

comparison of alternatives rather than generation of proposals. Therefore,

T1) J.Kozlowski and J.T.Hughes, op.cit., P.55.

(2) Ibid, P.55.

(3) J.T.Hughes and J.Kozlowski, op.cit., P.133.

(4) B.Simpson "Some Theoretical Development orn Threshold Analysis and
Testing", Urban Studies, Vol.t4, 1977, P.80.

(5) For the basic notions of the technique, See, M.Hill, "A Goals -
Achievement Matrix in Evaluation Altern=tive Plans", Journal of
American Institute of Planners, Vol. 34, 1968, PP.19-29.
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threshold analysis filled an important cap in translating objectives
ard survey information into alterrative proposals for development,
especially at structure plan ard more local plans than over the larger

(1)

areas of the region and sub-regiomn. Furtlermore, by using money as
a measurement medium, threshold analysis also offers advantages over
techniques which rely on a points system, such as the goals-—achievement
procedures, the subject c¢f discussion in the next sub-section.

This is because money is more firmly based on reality than the various
points systems that have been used in other techniques.(2)

Threshold aralysis zlsco attempts to aveid the difficulty of non-
quantifiable elements. Hughes and Kozlowski stressed this point and
argued that, cost-benefit analysis and other economic appraisal approaches
are severly handicapped by the ron-quantifiable elements which in many
cases are the essence of the decision., Threshold analysis sttempts to
aveid this difficulty.(B)

However, it should be noted that, "Threshold analysis is very much
accurate when applied tc only one type of develorment at a time. It is
especially suitable where there are a number of computing factors
influencing location without any single one being dominant, and where
the fornm of building is relatively independent of location."(4)

Hence, by using threshold analysis, it is possible to overcore some
drawtacks of other techniques. However, the tecknique, as develored
to date, incorporates many technical difficulties. First of all, the
technique does not include all the criteria affecting the decision-

making in the process of analysis and evaluztion. Simpson for instance

elaborated on this point and pointed out that "...,although the factors

(1) B.Simpson, op.cit., P.79.

(2) Ivbid, P.79.

(3) J.T.Hughes and J.Kozlowski, op.cit., P.136.
(4) B.Simpson, op.cit., P.79.
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included can be accurately described, they often do rot adequetely
represent the criteria for making locational decisions. Thresholds
have been counted as obstacles to building whick would cause abnormally
high construction costs. And yet not all the locational factors
influencing development are either obstacles nor do they refer to

(1)

construction costs." Sccial costs, travelling time cost, environmental
costs, the loss of agricultural land, landscape damage resulting from
develorment and other aesthetic considerations are examples of
considerations appear in the objectives of many planning studies and
affect the decision making but are not included in threshold analysis

or, at least, not fully considered. These factors are not incliuded in
threshold analysis because of the difficulty of measuring thexr. This of
course contradicts the view of Hughes and Kozlowski who argued that the
technique attempted to avoid the difficulty of non-quantifiable criteria.
Even in the case of quantifiable factors, the technique is primarily
coencerned with the initial investment cost where it stresses

development costs to the neglect of operating costs.(z) This implies

that the alternative which would seem to be most efficient, if the
capital cost only is included, may well_increase the operating costs,

and being in the long run more costly corpared to other alternztives.,

This is true especially the orerating costs of several services, over-
time, are as high as the initial capital costs ard in some cases even
higher., 'However this probler cculd be easily avoided through a
modification in thetechnique. By the same concentration on initial costs,

)

the analysis fails to take account of benefits of alternative patterns of

development.,

(1) Ibid, P.80.
(2) H.Richardson, Location Theory, Urban Structure,... op.cit.,P.179;
and J.T.Hughes and J.Kozlowski, op.cit., P.143.
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The small size of threshold costs resulting from the application
of threshold analysis in some case studies confirms these doutts.
Simpson stressed this pcint and argued that, "The size of threshold
costs encountered support these doubts about them being only very
partial as an aid to decision making. The...threshold costs
encountered in the Central Borders was #£47.98 per capita and in the

(1)

Dundee study only f10.87 per capita .

(2)

application of threshold analysis, ’ factors other than those included

In a rodified form of

in traditional threshold analysis were incorporated in the analysis.
These factors which extend to include the value of landscape, price of
land zcquisition, travelling cost, annoyance and residential envirorment
gave more realistic results and show that the size and variation of size
of threshold cost to be larger than previously encountered as a result of
application of the conventional threshold definition (physical,
technological and structural costs). However, even in the latter case
factors such as sccial consideration of development, the future expected
growth and the personal preferences are not incorporated in the analysis
due to the unreality of assessing suck factors in monetary terms and/or
finding an appropriate valuation methodology. The latter reason applies
to the factors included in the modified form of threshold analysis such
as the effect on landscape and residential environment among others.
Further practical difficulties of applying threshold analysis must
be admitted, "...there is the problem of calculating the cost indices
necessary to cross successive threshold lines. Estimates are difficult

(3)

to obtain and are subject to a considerable margin of error.”

(1) B.Simpson, Or.cit., P.80.

(2) See for instance, B.Simpsorn, "Low Cost Housing Sites in Brighton",
Surveyor ard Public Authority Tecknology, Vol.CXLVII, 1976, PP, 26-28;
and "The Costs of Expanding Lewes" Surveyor and Public Authority
Tecknology, Vol. CXLV, 1975, PP.26-32.

(3) J.T.Hughes and J.Kozlowski, op.cit., P.142.
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Furtherrore, "The importance (and thus costs) of certain threshold
mgy vary through time and scre limitations of technicel charscter today
could be alrost mearningless in fifteen years time with =z change in

(1)

technology." Defining the successive threshclds, especially

technicel end structurzl thresholds is also a complicated prcblem,

where in meny cases the limitations upon expansion set by technical
thresholds is not cerable of precise definition and there is a
considerakle scope for personal judgement in determining the capacity

of ¢ road or of the different public utilities. The structural thresholds
are protably the most difficuvlt to define. The problem is more
complicated in the case of developing countries where experience in this
respect is very limited and no sufficient and accurate data is available
to carry out such a complex analysis.

Finally, the conventional concept of threshold analysis does not
consider the site of the comritted projects (the rmain cause of urban
population growth in this special case) as a factcr in urban growth
distribution. In general, it concentrates on the major land use, which
is residential, and ignored the loceation of development projects sites or
a principle source of employment that will exert strong influence on the
possible distribution of population. The central borders study
recognised the importance cf this factor in the distribution of additional
number of populatiorn among the towns of the sub—regiongz)

7+.2.3. Gozls—Achievement Analysis Technigue

Goals—achievement methods have been originated in the United States
in the field of trensport engineering and land-use transrortation in mid
1960's. Transport proposals form a very important element of many studies
or which sucli methods have been developed. In Britain this method have

beer. used in late 19€0's and in 1970's by land-use planners to determine

(1) Ibid, P.142.
(2) Scottish Develorment Depertment, op.cit., PP.14-15,

SHEFFT&E”';
UNIVERSITY |
_LBRgay /

e aves oa——

=341~



the test sites of residential as well as the industrial development.

Goals-achievement methods have beer developed bty many sckelars,
such as Kreditor in his "Folicy Evaluation Matrix"g1) Hill in his "Gozls-
Achievement Matrix"g2) Schlager in his "Objective Fulfilment Analysis"(j)
and Helmes in his "Disaggregated Matrix2(4)

The methods have in common a basic approach of attempting tc
cetermine the extent to which alternative plans will achieve a pre-
determined set of goals or cbjectives. The terms goals and objectives
are used somewhat differently by those advocating this apprroach, but they
are both used to denove the aims which it is thought the plan should
achieve., The progress towards and retrogession frocm the specified goals
or objectives represent respectively the advantages and disadvantages
associated with alternative plans.

Lichfield and cothers in their publication the "Evaluetion in Planning
Process" distinguished four main charactaristics of the goals-achievement
approach. These charactaristics are summarised as follows:iS)

First, "goals or objectives are always forrulated (in a preliminary
fashion at least) in advance of both the design of alternative plans and
the analysis of their consequences’

Second, "the objectives are said to be "multi-dimensional", that is,
to include those of an "aesthetic", "envircrmental", and "political"
nature, as well as those which the advocates of the approech charactarise
as "eccromic"".

Third, "all goals—achievement methods have been designed to compare
mutually exclusive rlans ornly; that is, the considered rlans represent
alternative ways of tackling a particular problem (e.g. producing a

particular ouvtrut,locating given amounts of population ard employment

(1) A. Kreditor,The Provisional Plan,Industrial Developrent and the
Developrent Plan, An Foras Forbatha, Dublin, 1967, Chapter 8.

(2) M. Hill, op.cit., PP.19 - 29,

(3) See,E. Boyce and N.D.Day, Metrovolitan Plan Evalustion Methodology,
Institute for Envirormental Studies,University c¢f Pennsylvania,i969,
PP.45-47.

(4) J.C.Holmes,"An Ordinal Method of Evaluatiorn",Urban Studies, Vol.9,
1972, PP. 179-191.

(5) N. Lichfield, et.al., Evalustion in the Planning Prccess, Pergamon
Press, Exford, 1975, PP. 52 =53,
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within an area, relieving traffic congestion)".

Finally, "the objectives used fcr evaluation are generally either
assigned a "weight" to reflect their relative importance, or are ranked
in order cf presumed imrortance, prior to the corparative analysis of
plan consequences". In the seme line Nash et.al.s1) pointed cut that
most goals achievement technigues can reascrnably be outlined by the five-
step "ratiornal" evaluation procedure described by Jessiman et.alge) which
ares-

1., Itexise the objectives,

2. Define the best measure of each objective,

3, Weigh the otjectives,

4. Evaluate the way each alternative meets each objective,
5. Select the best alternative.

For the better understanding of the basic charactaristies of the
gozls-achievemernt methods & variety of these methods will be considered.
The most important of these methods, Hill's goals-achievement matrix and
the development potential analysis as developed in U.K. will be discussed
in sorme detailsg3)

In Kreditor policy evaluation matrix (1967), all alternative plan
proposals &are ranked against a series of cbjectives to show whethker each
is effected directly, marginally, negatively or not at all, by each
hypothesis. The result is a visual ranking of these terms from which tke
preferred’solution is selected for study. Lichfield argues that "This

approech is useful in linking objective and end product but is not

comprehernsive as to objectives, would not for example show the distinction

(1) Christopher Nash, et.al.,"Criteria for Evaluating Project Evaluastion

Techniques", Journal of American Institute of Planners,Vol.41, 1971,P.85.

(2) W. Jessiman,et .al.,"A Rational Decision-Making Technique for
Transportation Planning",Highway Research Record No.180,Washington,D.C.,
1967, .

(3) For more details of these and other gozls-achievement techniques, see,
for instance, H.B.Fisher, op.cit., PP.18-85; P.W.J.Batey and M.J.
Breheny oOp.cit., Part 1, PP.259-273 and Part 2, PP.502-518; and David
M. Nowlan, "The Use of Criteria Weights in Rank Ordering Techniques of
Project Evaluation", Urban Studies, Vol.12, 1975, PP.169-176.
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between costs (inputs) and berefits (output) nor indicate the marginal
differences in suck costs and benefits which are necessary to show the
best scheme, and there is no atterntion to incidenceﬁ(1) Furthermore,
Kreditor does not suggest the rule to be used in making the choice.
With the methods developed by Schlager and Holmes, however, the
objectives themselves are ranked in order of fhe considered importance
of their achievement, with the otjectives being ranked in advance of
analysing the repercussions of rrorosals. In case of Schlager for
instance, "..., the objectives already defined were grouped into three
major categories. These categories of cbjectives were ranked in order
of their increasing importance. Thern the three alternative plans were
ranked on each category of objective in order cf their increasing
ability to meet each category...These weighted scores were summed for
each alternative achieving an overall score for each plan. Finally, this
score was weighted by a "probability of implementation" subjectively
reflecting the difficulty of implementing the plan. The alternative
with the highest weighted score was considered to be the preferred
alternative"gz) Holmes rodel makes g distinction between the goals to
te achieved or "purchased" and the resources that have to be expended in
order tc achieve them. However, in his model, the comparison of plans
in terms of goals-achievement is undertaker separately from their
comparison in terms of resource costs€3)
The most sophisticated and well-known goals-achievement method is
the goals-achievement matrix whkich has been develored by Hill in 1966§4)

Hill's developed his procedure as a response to what he calls the

unsatisfactory state of the single-okbjective cost-benefit analysis and the

(1) N. Lichfield, "Evaluation Methodology....", op.cit., P.159.
(2) See, E. Boyce and N. D. Day, op.cit., PP.45-47.

(3) J. C. Holmes, op.cit., PP.179-191.

(4) M. Hill, op.cit., PP.19-29.
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develorment balance sheet for the purpose of the evaluation of tlhe
alternative courses of action. According to this procedure a set of
ideals and otjectives for the plan are formuleted at the outset, in
advance of the design of alternatives. The objectives are defined
operationally so that either the existence or non-existence of a desired
state or the degree of ackievement of this state can be established. The
model distinguishes between two types of objectives, 2 qualitatively-
defined objective which is the one that following the execution of a
course of action, is either ottained or not in terms of intuitive
observation. On the contrary, a quantitatively-defined objective is the
one that is obtained in varying degree. Furthermore, the model presumes
that goals should, as far as possible, be defined operationally, that is
they should be expressed as objectives. This a2llows that the degree of
ackieverent of the various objectives can be measured directly from the
costs and benefits that have been identified.

Hence, according to the goals-achievement matrix "..., costs and
benefits ere always defined in terms of goals-achievement. Thus benefits
represent rrogress toward the desired otjectives whilst costs represent
retrogression from desired objectives. Where the goals can be arnd is
defined in terms of quantitative units, the costs and benefits are
defined in terms of the same units. Where no quantitative units are
applicatle, benefits indicate progress toward the qualitative state
that the objective describes, while costs indicate retrogression from
these objectives. For the same objective, costs and benefits are
always defined in terms of the same units if the objective can be
expressed in quentitative terms"§1)

After defining the goals and objectives in advance and

operationally, the relative value to be attached to each goal is

(1) Ibid, P.23.
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established, this usually being denoted by a set of numerical values,
The consequences of esch alternctive ccurse of éction are determined
for each objective., The incidence of the berefits and costs of each
alternative ccurse of action measured in terms of the achievement of
the goal is established for each goal. The relative weight to te
attacked to each group is also established., The weighted achievement
levels of the goals are then summed to give an overall index of
achievement for each plan. This index value would then be adjusted to
take account of the equity of the resulting distribution of gains and
losses. This completes the comparison of the plars and the product of
the analysis being presented in a matrix€1)

The simplist approack, and one that is subject to least criticism,
argues Hill, is to treat all objectives as if they have been measured on
the least demanding of measurement scale, an ordinal scalegz)

The main question that Hill faces in his method of evaluation is
the cne which concerns the fact how are the objectives that are expressed
in qualitative terms to be compared with objectives expressed in
quantitative terms? The analysis presume that, "to some extent , the
distinction between quantitatively defined objectives and qualitatively
defined objectives is artificial. Any property that can be quantified
can also be expressed in qualitative terms. Similarly a qualitative

(3)

description may involve implicit quantification® However, Hill's
recognised thet it is obvious that the achievement of quantitatively
defined objectives can be more easily measured than the achievement of
qualititavely defined objectives. Nevertheless, Hill presumes that,

(4)

at least the simplist two measurement scales in the hierarchy, the

(1) An Exanple of the form and contents of the matrix is shown in
M. Hill, Ibid, PP.23-24.

(2) Ibid, P.25.

é3; Ibid, P.24.

4) There are four major classes of measurement scales,they are: the
nominal scale, whichk classifies and numbers entities; the ordinal
scale, whick ranks entities; the interval scale, which provides equal
intervals between entities and indicates the differences or distances

of entities from some arbitrary origin; and, the ratio scale, which
provides equal intervals between entities and indicates the

differences or distances of entities from some non arbitrary origin,
(Ivid, P.24),
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nominal scale and the ordinal scale, can be employed for the
measurement of the achievement of qualitatively defined objectives,
In the finel analysis the analysis presumes that "the validity of a
measure depends on the extent to which it measures what it purports
to measure. The meesure of goals—ackievement that are proposed should
thus be judged by this criterion and, where deficient, should be
improved so that they might better satisfy tlis criterionﬂ(1)
Lichfield, et.al., argued that two main features distinguish
Hill's evaluation method: The attention given to equity consideration
and the use of hieraréhy of goalsgz) The first feature argues Lichfield
and his colleagues implies that "individuals in community are grouped
according to some criterion viewed relevant to an assessment of the
justice and fairness of the proposals, such as, income levels. A set
of "incidence weights" are assigned to these groups in order to
represent the preference "of the community" with respect to alternative
distribution of gains and losses which are to be applied to the totals
of net gain. The formulation of the incidence weights is considered to
be the responsibility of the decision~taker. But planners must obtain
evidence as to those weights from whatever sources they can if decision-
takers cannot or will not state their own preferences on issues of
equity". The second feature of the rethod is that "...the oktjectives
employed...are not valued in themselves but for their achievement of
certain higher level goals ("ideals") which denote very general policy
aims, concerned with areas such as "social justice" and "choice and
opportunity". Conceptually, the objectives are said to be derived from
a consideration of the postulated ideals",

Despite the extremely complex, time-consuming and expensive task

(1) Ibid, P.24.
(2) N. Lichfield, et.al., gop.cit., P.55.
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which the goals-achievement matrix calls for, its ccnceptual framework
is recommended as a basis for rational decision-making. It is assumed
that knowing the effects of alternative ccurses of action with regard
to all valued objectives, and knowledge of the incidence of these
effects with respect to various aggregates of people should enable the
decision-maker to arrive at more rational decisions.

The goals-achievement matrix can determine the extent to which
certain specified standards are being met. This task could be under-
taken by determining how various objectives will be affected by
proposed plans. Furthermore, Hill's argues that the matrix ",..can
alsc determine the costs of meeting specified standards in terms of the
degree of achievement of other "open-ended" objectives that would have
to be forfeited. Different plans have different trade-offs between the
achievement of objectives and standards, and these can also be
compared."(1)

Finaily, Hill argues that "The key to decision-making by means of
the goals-achievement matrix is the weighting of objectives, activities,
locations, groups, or sectors in urban areas. By the application of
relative weights, it is possible to arrive at a unique ccnclusion. The
goals-achievement matrix is not very useful if weights cannot be
objectively determined or assumed. The development of methods for the
determination of weights is thus of first priority for the successful
application of the goals-achievement matrix"gz)

The goals—achievement matrix has limitation of application as a
tool for plan evaluation. Hill himself reccgnised that, like cost-
benefit analysis and the balance sheet of development, the goals-

achievement matrix cannot determine whether a project should be

executed or not. In all cases, the need for the project that is

1) M. Hill, Op.Cit., P+27.
2) Ibid, PP.27-28.
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proposed is treated as a given. All of these methods of evaluation

are designed primarily for the comparison and ranking of alternative
projects rather than for testing their absolute desirability.
Furtherwore, the gozls-achievement matrix has been devised for the
evaluation of plans for development in a single functional sector

(such as water resources or transport), where the activities and
associated land uses are planned and managed as distinct operations.
Hill suggested that this procedure could not be used for comparing
alternatives involving multi-sectoral projects, because it does not
register the interaction and interdependence of objectives relevant

to different sectors. However, Lichfield and his colleagues commenting
on this problem argued that "..., it would seem that unless the analyst
is faced with having to iden%ify the optimal alternative, application of
gnals-achievement matrix does not require an understanding of the way in
which the achievement of one objective affects the level of achievement
of others. Planning teams have applied the method to proposals

(1)

embracing a variety of types of urban development". The experience
now gained from its use on the Coventry-Solihull-Warwickshire sub-
regional study, Brighton urban structure plan and the West-Central
Scctland plan has shown that in practice this particular difficulty
feared by Hill is not a real one.

However, Lichfield and his colleagues has directed many criticisms
to the goals-ackievement matrix. Among the most important of these
criticisms are:(z)

(a) The model did not elaborate on some important questions
regarding the formulation of objectives, i.e., the model did not

answer exactly whose interest or preferences are to be taken into

sccount and who should formulate objectives and by what procedures?

(1) N. Lichfield, et.al., op.cit., P.83.
(2) For the details of these criticisms, see, Ibid, PP.78-97.
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By deliberately leaving the nature c¢f the public interest unspecified,
it will vary as between aprlication. In Hill's model the objectives
are said to be derived fror an explicit consideration of higher level
goals or "ideal" whichk are specified in advance of the analysis of plans.
These ideals are formulated by planners, elected representatives, and
other participants in the planning process, Likewise in formulating
objectives the planning team should in Hill's view, seek guidance from
elected representatives. He does not discuss what he considers would
constitute good evidence in support of any particular objective which
might be suggested, nor how to verify any evidence which might be produced.
The attempt is made to specify these objectives before the analysis of
plans is begun. Lichfield and his colleagues believes that the objective
incorporated in the evaluation process should represent the preferences
of those within the relevant community whose well-being is potentially
affected by the consequences of proposals§1)
However, it should be noted that the above problem is asscciated
with most evaluation-techniques. Nash et.al., who supports the view that
decision-rule should be derived from individual preferences argued that a
number of problems exist in achieving this aim. These problems extend to
include whose preferences should count? What preferenées should count?
How should individual preferences count? and how should individual

(2)

preferences be aggregated?
(v) There are no goals-achievement matrix principles of

measurement. They are whatever the particular study team want ther to be.

Not only does a team have discretion over principles, they have to

construct their own rationale for evaluation. This argues Lichfield and

his colleagues "...seem to ...constitute a critical weakness in the goals-

(1) Ibid, P.95.
(2) Christopher Nask et.al., op.cit., PP.86-87,
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achievement matrix approach, given that the measurement of advantages
arnd disadvantages (or of objective achievement) is central to the whole
evaluation exercise"§1)
Hill in his schema argued that the employed relative values reflects
the community's valuation of the objective achievements. When the
objectives are those held by individual members of the ccmmunity whose
well-being would be affected, the meaning is clear: the weights would be
intended to reflect their own valuations of the ccnsequences of the
alternatives, However, Lichfield and his colleagues argued that "...,
it is not at all clear what Hill has in mind when objectives are held
by the "state" or "society" as an entity"gz)
Furthermore, Hill prefers to use notional units of relative value,
proposing numerical "points" for the purpose. This is especially so
whenever it is considered that umarket prices are an inadequate measure
of real costs and benefits and shadow prices cannot be reliably
determined. In these circumstances he says that money units are not
credible. This reflects his concern that the assignment of monetary
values to the consequences of certain courses of action is often arbitrary
and may serve to cocnfuse rather than clarify. However, Lichfield and his
collesgues who favour the use of money units wherever practicable argues
that money is the most convenient units available. Not only is money
familiar to people, but many items for inclusion in the valuation of any
set of urban and regional planning proposals are already expressed in
money terms by virtue of market prices. Furthermore, they argued that
",..., the units serve only to express relative values. The use of points

as the units of relative value is no different in this respect from the

use of money. The units, in this sense, are unimportant. If relative

(1) N. Lichfield et.al., or.cit., P.92.
(2) Ibid, P.91.
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values cannot reliably be determined using money, then the use of
notional units cannot overcome the problem of credibility"§1)

In addition to the problem of the measurement unit, there is the
difficulty of assigning the relative values of the objective
achievements. According to goals-achievement matrix objectives are
valued for their contributions to the attainment of higher level goals
(the ideals) rather than for themselves. The relative values placed on
objective achievements should reflect the relative values of the
achievement of their associated ideals. Hence, according to Hill's scheme
the relative values applied to the objectives can in principle only be
determined if one can also determine the relative values of the ideals.
He suggests that this presents a logical difficulty: the ideals describe
desired states which, by their very nature, are not subject to precise
and unambiguous description. The abstract and general nature of ideals
also fosters many differentinterpretations of their meaning, thereby
compounding the difficulty.Furthermore, Lichfield and his colleagues
argued that "... it is meaningless to assign relative importance to
objectives a priori without reference to either differences in levels
of objective achievements (which cannot be specified in advance of
design) or to the units in which those achievements are to be measured"gz)
This difficulty has also been recognised later on by Nash and his

(3)

colleaguese.
(c) Although equity has been given a considerable importance in

choosing between planning proposals in Hill's schema. Lichfield and

his colleagues argue that "There are two additional tasks that have to

be accomplished in order to take full account of equity...It is necessary

both to decide on the criterion for grouping individuals and to determine

what adjustments should be made to the estimates of gains and losses of

(1) Ibid, P.91.
(2) Ibid, PP.52-53.
(3) Christopher Nash et.al., op.cit., P.86,
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the various groups so as to reflect their relative significance for
the welfare of society as a whole"§1) They added, the basis for
grouping individuals should be conditioned by the sccpe and nature of
the factors to be taken into account whilst Hill, in his schenas,
restricted the notion of equity to the community's view of what
constitutes the best distribution of costs and benefits resulting from
the proposals. However, like other principles used in his procedure,
Hills deliberately leaves the criterion open. He writes "It is necessary
to identify those sections of the public, considered by income group,
occupation,location, or any other preferred criterion, who are affected
by the consequences of a course of action since inevitably the
consequences are unlikely to affect all sections of the putlic served
uniformly"gz) Lichfield and his colleagues argue that the analyst
should consult the decision-takers about the n:i.ture of the eriterion to
be usedEB)

Furthermore, it is recommended that "An appropriate set of equity
weights has to be established by whick to adjust upwards or downwards,
the magnitudes of gain and loss. It is only after such weights have been
applied that a summation of all items provides a true indication of the
social worth of the project. If unadjusted magnitudes are summed, the
total figure only indicates whether the gainers from a proposal could
profitably compensate those who would suffer to the extent of their loss
(assuming that the cost of administering transfer payments are smaller
than the sum of aggregate net benefit)"§4)

Despite the methodological weaknesses of the goals-achievement
procedures, they have been applied in practical situations. The

procedures adopted and further developed inBritain during the late 1960's

and 1970's to solve planning problems on a regional and sub-regional levels.

{1) N. Lichfield, et.al., op.cit., P.92.
(2) M. Hill, op.cit., P.22.

(%) N. Lichfield, et.al., op.cit., P.93.
(4) Ibid, P.9%.
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This application led to what is commonly known in Britain the
development potential analysis technique. The Nottinghamshire/
Derbyshire sub-regional planning study in 1969(1) represent a first
attempt in developing the technique where it introduced a systematic
analysis of potential for economic development to assist the progressive
refinement of the strategic alternatives for the sub-region. It has
been developed in the Coventry/Solihull/Warwickshire sub-regional study
in 1971§2) The technique has been employed in the Staffordshire County

(3)

Structure plan in 1972 and the West Central Scotland plan in 1974§4)
The main reason behind developing such a technique, argues Wannop,
the team leader of the Coventry/Solihull/Warwickshire Sub-Regional
Planning Study was the improving of the balance between the initial
survey and forecasting stage of the study and the subsequent process of
the choosing the best strategy which have been nearly neglected by the
previous sueregional studies in BritainSS) The technique implies that
",..the process of shaping alternatives for the region or a sub-region
is not a preliminary to evaluation, but a major part of evaluation, and
the testing of the final short-list of alternatives concluded a long
process in which increasingly intensive evaluation produced diminishing
returns in the sense of refinements to the evolving strateng(G)
Before drawing the mair prirciples of the technique-aﬁd for their

better visuslisation, it is necessary to mention here the definitions of

the terns used in describing the use of the development potential analysis.

(1) Notts-Derby Sub-Regionel Planring Unit, Notts-Derty Sub-Regionel Plan,
Nottingham, 1969.

(2) Coventry City Council, et.al., Coventry-Solihull-Warwickshire:A
Strategy for tre Sub-Region, Suprlementary Report - 3 - Alterratives,
1971.

(%) staffordshire County Council, Staffordshire County Structure Plean,
Peolicies end Proposals, 1S72.

(4) West_Centrel Scotland Plen, Glasgow, 1974.

(5) Urlan A. Wanrop, "An Otjective Strategy: The Coventry-Solihull-
Warwickshire Sub-Regional Study", Journal of the Royal Town Plarnring
Institute, Vol. 58, 1972, P.159.

(6) Ibid, P.160.
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The cdefirition of these terms or references are quoted from the West

(1)

Central Scotland plan.

() Develoyment Factors which influerce locatioral decisions

receive Factor Scores which are calculated tc represent the quslity or

guantity of the factors present in each kilometre square.

(b) These factor scores are given an Internal Weight which reflects

the importance of a perticular fzctor relative to the others in the same

Factor Groups.

(c) To tke factor groups are attached Pclicy Weights which are

intended tc reflect the importance of each group relative to the others,
(d) The product of the internal weight to a factor and the policy

weight for the factor group tc which it belcngs is the Factor Weight.

(e) The accurulation of the products of factor weights and factor

scores gives the Development Fctential Score of each kilometre squar:,

(f) The distribution of these scores across the region produces a

Development Fotential Surfece, indicating areass with relatively high or

low potential.
(g) The zsscortment of weights allotted to the range of factors used

to produce one development potential surface is celled a Weighting Set,

and slternative weighting sets reflect differing opinions about the
importance of each factor, that is, alternative definitions of what
corstitutes a good location for develorment,

The main principles of the technique that couvld be drawn from the
above mentioned studies is that it takes into account the physical,
ecororic end social corsiderations directly related to the aims and
objectives of the plan in generating alternative strztegies and
consequerntly provides a basis for evaluation. The method employed to

crystallize the alternatives relied on identifying the relative

(1) West Centrel Scotland Flen, Svpplementary Report 2, Strategy for
Urban Expansicn and Ckange, Glasgow, 1974, P.37.
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attractiveness of different parts of the studied areas for rew
development in terms of fectors related tc perticular planning
policies. This technique of develorment potential esnalysis argued
Wanrop "...was essentially a systematic and comprehensive development
of trediticnel sieve map procedures, similar to that used in the Notts-
Derby study but with much wider base of physical as well as social and
economic fectors reprecentetive of the overall range of cbjectives for
the strztegy, and use as a tool feor generating the alternative strategies
and for their subsequent detailing rather than as a means of evaluating
previously defined alternatives as in the Notts-Derbys study"§1) Ite
basis lies in applying and measuring certain fectcrs which contribute
to the achievement cf tke objectives of the plan. The technique,
therefore, involves a systematic and region-wide analysis of rlanning
factors to determine the locetion and degree of development rotential of
eny area. In addition the technique presure that the evaluation of
alternatives is to be comprehensive in that the strategy objectives are
intended to relate to all those consequences of the strategies which the
study team considers significant in arriving at their recommendation.
The main purpose of tke Coventry-Sclihull-Warwickshire study, for
instance, was "...to demonstrate how alternative strategies might
rerform in relation to each of the objectives, and how the recommended
strategy would best resolve any conflict tetween objectives end was the
rost satisfectory framework for change"gz)
In this context, the technique has a number of advantages over
more convertional methods. First, it forms an important link in the
conventional planning process by providing a systematic rweans of

progressing from survey material, analysis, aims and objectives to the

generation of elternative strategies, their evaluation and the development

(1) Urlan A. Wannop, op.cit., P.160.
(2) Coventry City Council, et.al., op.cit., Report, Para 2.16.
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of a preferred strategy. Hence, the develorrent potential analysis
prcvides the procedure where no realistic strategy would be rrecluced,
nor weuld be potential c¢f zny part cf 1he gtuvdy area be neglected.
Wanrop stressed that the best strategy can only be as good as the best
of alternatives considered§1) However, it shculd te noted that the
generation of elternative strategies by using development potential
procedure does not preclude the possibility of considering other
alternatives which cannot te generated through using this prccedure,
The Ccventry-Solihull-Warwickshire stvdy, for instance involved a trend

(2)

stretegy in addition tc the three systemetically generated alternative.
A new town strategy could also he consideredEB)

Second, it helps separate policy decision-making fror the rore
mechenical aspects of plan making. It enables specific decision areas
to be isolated so that an explicit weight can be given to each. This
means that specific rolicies can be formulated and plans produced from
them,

Furthermore, the development potential technique argues Wannop
rerresent an advance over the conventional sieve map in three specifie
ways, they are(?) Pirst, it does not rely on using arbitrary thresholds
to identify the "best" and "worst" areas, but enables every fector to be
valued or graded, thrcughout the sub-region as a whole. In this way,
locel variations in the value c¢f each factor are incorporated in full,

and not just for those areas where the factor was most cr least important;

Secondly, the use of weighting system enables certain selected factcrs to

(1) Urlan A. Wanrop,_op.cit., P.159.

(2) The trend strategy was based on an extrapolation of past changes
in the amount and location of urban developments within the sub-regiorn,
and was an attempt to shkow the implications of a continuation of past
policies for future residential development.

(3) See West Central Scotland Plan, Strategy for Urban Expansion, op.cit.,
P.45.

(4) Urlan A, Wannop, op.cit., PE.160-161,
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be given greater erphesis; and Finally, by varying the weights given,
it enatles the emphasis tc be shifted between the factors tc¢ measure
how the potential for development changes when policy assunptions are
varied.

To develop alternative strategies the technique assumes that the
first stage involves separate analysis and testing of a wide range of
factors to produce an indication of development potential. To expediate
analysis and to enable the factors involved in this analysis to be
combined intc one index, the technique assumes that the scale of
measurement rad tc he comparsble and the measurement urnit had to be the
same. The scale of measurement could differ, it could be expressed in
terms of a numerical scale, such as, 1-3, 1-10, 1-10C or any other scale
depending on the research team and the availability of data for testing
t1e related factors. The more detailed the available data, the wider the
scale range could be., On the contrary, the more limited and generalised
the available data, the narrower the scale is expected to he. In both
Coventry-Solihull-Warwickshire sub-regional study and Staffordshire County
Structure plan the ranges were standardised and converted to "normal
scores" from 1-10C. In this way lowest potentials were recorded as (1)
and the highest as (100)@1) For instance, the best landscape would score
(1) for it is to be preserved and therefore has the lowest potential for
development. On the contrary, the poorest landscape would score (100)
since its development would be loss. However, it should be noted that
the Coventry-Solihull-Warwickshire sut-regional study emphasised that the
use of a very narrow range of scores reises two fundarental points: first,
a very narrow range would only give marginal differences between

alternatives, whereas a2 wide one might range from ccnditions which were

(ﬁ) Coventry City Council, et.al., op.cit., P.15 and 25 and Staffordshire
Ceunty Courcil, op.cit., Para 2.26,
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ideal to those that were intoleratle; and secord, a narrcw range might
occur at the tottom of a scale, where even the best represented
unacceptable conditions, or it might occur at the top of a scale, where
the worst was still acceptable§1)
The second stage involves grouring of factors representing different
policies. Several basic policy groups of factcrs could be established.
These grcups could be envircrmental, social, econowic, structural and so
on. The list is expected to differ according to the nature and purpose
of the study. This stage involves also combining factor scores with
varying priorities sc that varying emphasis ccould be imposed before the
scores were added to produce combined potentials. Again the degree of
rriority for factors in each group as well as for different policy
groups differs according to the research team. It could range between
1 and 3, 1 and 5, 1 and 10 or any other range. The Staffordshire County
Structure plan for instance gives the values between 1 and 7 as e
pricrity for cbjectives in each group where (1) represents the lowest
priority, and (7) represents the highest prioritygz)
To derive the rreferred strategy, the last stage involves the
combination of the results of the above two stages. In comparing
between alternatives and choice of a preferred strategy the plan should
be shown to be realistic and an assessment should be made of how far it
meets the aims end objectives of thke rlan. In the evaluation process,
Hill's goals-achievement ratrix is adorted in the studies erployed the
development potential analysis, which implies that the strategy which

best meets all obtjectives is the preferred one. However, partial

evaluation of the perfcrmance of specific prolicies or group of objectives

(1) Coventry City Courcil, et.al., op.cit., P.25.

(2) Stafferd County Council, op.cit., Para 2.27. A full explanation
of derivation of weights for strategy generation and valuation is
giver. in the Supplementary Report - 4 - (Evaluation of the Coventry-
Solihull-Warwickshire Sub-Regioral Study, op.cit.
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could be undertaken according to this metliodology. The West Central
Scotland Plan suggests that in evaluating the alternative strategies
the local circurstances of the study area have to be taken into full
consideration.

The study stress that because evaluation process is but a continuation
of the generation process "The factcrs which were takern into account in
determining the potential of different sreas of West Central Scotland for
industrial and residential develornent in themselves evaluated between
different parts of the region. However, because the factors were based
or. the physical charactaristics of individual kilometre squares, they
are unable to represent concepts such as the advantages of concentration
of activity at sub-regional scale (into labour markets of different sizes
for example)"€1) Furtlrermore, the study demonstrated that "because
evaluatior is crly one part of a continuous process of strategy choice,
there is en obtvious need to concentrate on certain aspects which can be
least well accommodated elsewhere in the processﬂ(2) Finally, the study
suggests that evaluation must inevitably cover a wide range of questions
and the use of goals—achievement tests in the evaluation did not rule out
the need to give qualitative reasoned statements on the advantages and
disadvantages of the alternativeSEB)

In selecting the preferred strategy in the Coventry-Solihull-
Warwickshire sub-region"...,the relative importance of each objective was
represented by a different weighting applied to each measure of objective

achieverent,i.e. perforn level. The performance levels were measured

or. the range of 0-100 regardless of the units of quantity involved in

(4)

(1) West Central Scotlard Plan, Strategy for Urban Expansion....,op.cit.,
P.50.

(2) Ibid, PP.50-51.

(3) Ibid, P.51.

(4) Urlan A. Wannop, Qop.cit., P.164.

the testee.s"
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To sum up, to chocse the preferred strategy according to
cevelorment potertial aralysis: first, the cbjective achievement tests
give priority to the relative importance of each otjective (factor);
second, each of the generated alternative strategies is comrpared with
the other strategies in terms of its advartages and disadvantages;
third, compariscn is made of the effect of alternative weighting systens
for ezch group of objectives and for all groups; and finally, the results
of these separate approaches are then brought about together to determine
the final evaluation of the alternative strategies and to ckoose the
reccmmended preferred strategy.

The application of the developrent potential arnalysis to practical
problems indicate that the technique had scme very good features. The
most notable was the effort made to achieve a high degree of consistency
between the activities of design and evaluation by employing the strategy
objectives and their proposed measures directly in the strategy
generation process. Design and evaluation in botk Coventry-Solihull-
Warwickshire study and West Central Plan were regarded as part of a
single exercise to narrow dovn the area of doubts as tc¢ the optimum
strategy. The teams of both studies fully appreciated that design
activity itself involves judgements about the relative merits of
possibilities which are rejected or deliberately ignored. Accordingly,
they sought to ensure that only inferior alternatives were excluded frcm
those put forward for evaluation.

The use of the development potential analysis enabled the studies
teams to consider an enormous number of possible strategies and within a
short period of time to produce a few that appeared to be relatively good
in terms of their evaluation criteria and which cculd be ccmpared in
depth, given the time and resources available. In addition, attempts were

made to essess quantitatively the differential capacity of alternative
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strategies to adjust to unforeseen circumstances, This argues Lichfield
and his colleagues "...was an advance upon the conventional practice of,
at best, an informal and discursive treatment of plan flexibility"§1)
Despite the advantages of the technique, it does have limitations
which need to be understood. Lichfield, Kettle ard Whitbread in their
extensive evaluation of the Coventry-Sclihull-Warwickshire Sub-Regional
Plarning Study criticised the technique in several areas. The most
important of these criticisms are:gz)
First, Evaluation Methodology
In adopting Hill's goals-achievement matrix for the purpose of the
evaluation of the alternative strategies no attempt was made to divide
the community into incidence grours erd to determine the gains and losses
which would accrue to each group from the adoptation of alternative
proposals. Thus it was not possible to deal with equity considerations
in the evaluations (except by way of an objective to help areas of
declining industry. The ignorarce of equity consideration was not because
the approach do not allow room for suchk an exercise but rather tecause of
financial requirement of carrying out suck an exercise. The evaluation
teams (Lichfield and his colleagues) emphasised this point when they
stated in a footnote of their criteque, that a personal communicatior from
Warnop clearly indicate that "In the initial phase of the study, however,
the team envisaged that they would determine the gains and losses for
specific incidence groups. This intention was dropped when it was found
that the work involved would have added about 40 percent to the study
budget"SB)
By adopting Hill's goals-achievement matrix which gives little

guidance on the critical question of evaluation: from whose point of view

(1) N. Lichfield, et.al., op.cit., P.225.
(2) For the fuller argument of these criticisms see, Ibid, PP.189-225.
(3) Ibid, fcotnote, P.192.

-362-



and according to vhat rrinciples of assessment? the study team therefore
had no established principle to guide them in their evaluation work,
Furthermore, "The principle they chose to adopt are regrettably not
clearly stated in their published report and are very difficult to
discern from a reading of those reports alone".

Like the case of the goals-achievement matrix, the evaluation team
criticised the Coventry-Sclihull-Warwickshire study for using numerical
points instead of monetary urits on objectives achievement. However,
they did not base their criticsm on a concrete basis for they believe
that "both systems...serve to express disparate items in ccmmon terms to
facilitate choice between alternative proposels, and both rely on the
ability of the analyst to determine the relative values of these items.,
Therefore, the weighting of a targible item (either ty the use of the
points or money waits) in order to make it comparable with an intangible
itemr involves an identical operation to weighting the intangible item to
make it comparable with the tangible". It appears that the only reason
for their preference to monetary values is their believe that "...it
sktould be fairly easy for the layman to understand what the monetary
values in & social cost-benefit analysis mean. A difference of say,

£1000 between two alternative schemes can be understcod in relation to
combinations of goods or items of value which are equivalent in worth

to that sur of money. We consider it much more difficult for the layman
to understand what is meant by a difference of, say, 1000 numerical
points, The points only relate to the particular objectives adopted
for the plan; they preclude comparisons with other items of value, such
as those gocds secured through market transaction”.

Second, Formulation of Objectives

The second area of weaknesses in the Coventry-Sclihull-Warwickshire

study believes the evaluation team is the one concerning the formulation
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of objectives. They stressed that "it is very difficult wren

rezding the published reports to determine whether the objectives

are concistent with the attainment of goals. Terms such as "social

anrd eccnomic balance", "sccial welfare", and "environment" have no
universally agreed meanings, and are used in a variety of ways by
planners. The general notions behind goals such as to ackieve "the
greatest choice of opportunities" or to achieve "the grestest social
welfare" may be fairly well understood. But without knowing the precise
meaning to be attached to them one cannot with any confidence derive or
deduce more specific and detailed aims from them., Unfortunately, there
is virtually no discussion in the reports about what meaning the team
themselves attached to the gozals".

Moreover, the evaluation team saw that "these goals appear to
overlap considerably. For instance, under the heading "social and
ecoromic" is the goal to achieve "balance and prosperity in the sub-
regional economy and the greatest'social welfare"; and under the
heading "environmental" is found the goal of achieving "the best living
and working environment throughout the sub-region". However, as the
evaluation team stated, it could be argued that the living and working
environment was not thought of as an eccnomic or a social factors.

The eveluation team furthermore, regards not stating whose interests
were taken into eccount when setting objectives and thus whose interests
the objectives are intended to represernt as a serious weakness., It
makes it difficult for the decision-takers to tell whether the
evaluation was comprehensive in relation to the community affected.

By not stating wkose interest was taken into consideration when setting
the objectives, the team probably thought that this would be obvious.
However, the evaluation team think that "...these particular principles

of evaluation are too important to te left unstated, no matter how
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obvious they may seew to those undertaking the study".

Despite some of the ccllected empirical evidence to support their
chcice of otjectives, the evidence argued the evaluation team was of
limited usefulness since the only groups surveyed were those then
existing within the sub-region. Furthermore, later on the leader of
the study considered that "...more attention should have been given to
the formulation of strategy objectives. Specifically, he would recommend
that the public should be much more directly involved in the process"g1)

Third, Evaluation and the Measurement of Physical Effects

Under this title, the evaluation team discusses the suitability of
the indices of performance which were used in measuring the objective
achieverent in the study, and whether they were checked against
empirical evidence of how the individuals effected perceive the
phenomena in question. The evaluation team argues with the study team
that it is necessary to.convert the different physical measurements to
a common scale since the relative values of objective achievements had
been established without reference to the units of measure.

In devising their indices of effectiveness, the study team first
determined some of the items of preference comprising each objective.
Separate measures were devised for each aspect identified and the
reasures were then combined into a composite index. For instance,
landscape quality was sub-divided into various types of land use
(fermland, woodland, heathland, built-up land, etc.) and allowance was
made for the visibility of different areas from surrounding parts.
However, the evaluation team argues that "...it was generally the case
that no evidence was presented to support the particular fcrm of the
indices employed. In this aspect there was a significant lack of

n(2)

justification". ° Furthermore, the evaluation team stressed that

(1) Ivid, P.204.
(2) For examples in support of this conclusion see, Ibid, PP.205-207.
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".ee, the evidence should be clearly set down so that the decision-
takers and others can judge the reliability of the measures and thus
the quality of analysis. It is normal to use evidence so that debate
can be facilitated. In general the team only set down their views as
to the indices that should be employed. We cannot detate these; we can
only agree or disagree with them",

The evaluation team also criticised the way the study estimated the
level of achievement of the objectives. Instead of expressing the extent
of achievement of each objective on a percentage scale and without
refererce to the various uvnits of measurements to be employed the team
argued that "the difficulties in establishing hypothetical best and
worst levels of objective achievement can be avcided if the valuation
process is undertaken after the strategies have been prepared and
estimates made of their physical effects. This obviates the need %>
ccrvert measures of ackievement into a standard scale before assigning
relative values. The measures can be transformed directly into units
of common value". Hence, the evaluation team believes that "...it is
far better to establish the physical differences between plans first
and then to assign relative values to those differences than to get
embroiled in vague and hypothetical notions about maximum and minimum
possible achievement levels and the value of the best possible level of
jtem A corpared with that of item B",

Discussing the approach of the study to assessing the flexibility
put forward for evaluation the evaluation team ccncluded that the study
did not discuss this aspect completely. For instance, the measures
devised by the study tock no account of switching between alternative
strategies and sccordingly no attewpt to measure the relative costs of
switching to different alternatives, irrespective cf the degrees of

similarity, have been made. They argued that "Future events mway make
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the chosen plan undesirable compared with other possibilities, so that
the ability to switch to some cother ccurse of action is desirable".
Accordingly, the evaluation team suggested that ",.., we should determine
for each strategy the ease of switching to other courses. But little
advantage is gained if one can only switch to e plan whieh is very
similar in content. Switching will be easiest between two virtually
identical plans, yet the zdvantage will be minimal.

Fourth, Evaluation and Relative Values

Four aspects of the relative values used in the corparison of
strategies were investigated by the evaluation team. These aspects
were:-(1)

(a) the principles that governed the way the values were determined;

(b) the nature of the evidence collected in support of the values;

(c) the problem of allowing for diminishing marginal utility of

increwents in the level of achievement of a given objective; and,

(d) the use of notional units of value.

Regarding the first aspect, the principle that governed the way the
values were determined, the evaluation team argues that the approach
determining the relative values of objectives in the study which depend
mainly on the members of the team professional judgement is not very
illuminating. The evaluation team believes that "as with the case of
strategy objectives, the report do not explicitlyistate whose preferences
were deemed to be relevant. It is possible to argue from scattered
statements in the reports that the tean tried to indicate how they
thought potentially affected members of the community would value the
achievement of the objectives., Bﬁt the absence of any explicit statement
of the principles of valuation is a significant draw back to the teams
published material".,

Furthermore, the evaluation team criticised the approach and way in

(1) See Ibid, PP.210-219.
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which the questionnaire survey orinion was undertaken. The findings

of the questionnaire survey opinion were intended to provide a rough
check cf the teams subjective assessments and a direct evidence as to
the value held by different groups in the community. The questionnaire
survey of orinions was questioned from three points of view:

(i) Opinion and attitude survey are not in general a reliable metlod
of obtaining infcrmation about people's values. The evaluation tean
suggest that evidence as to people's values is usually better obtained by
observing behaviour in making clkoices, either in real life or in some
kind of experimental situation.

(ii) It was quite unreasonable to expect the public to be capable
of answering accurately a number of questions. The evaluation team argues
that they would not have had enough information to be eble to say, for
instance, what a loss of a given amount of good quality farmland was
worth relative to, say, a specific improvement in their residertial
amenities,

(1ii) The size of the sample was small; only 160 households were
interviewed. Any conclusions drawn abcut the values of the community
at large will therefore have beer subject to considerable margins of error.

Regarding the third aspect, the problem of allowing for diminishing
marginal utility of increments in the level of achievement of a given
objective, the evaluation team argues that the study "...made no
allowance for likely reductions in the amount of satisfaction, or utility,
associated witl successive increments of achievement of a given objective.
One value only was assigned to each objective. This was intended to
reflect the relative importance of a maximum level of achievement
attainable in the circumstances". Instead, the team argued that the
study should have specified a number of different weights for each

objective, each weight to represent the relative value given to increments
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at different levels of achievements. Furthermore, the study assumed
thet the marginal rate of substitution between increments associated
with different objectives were.also assumed to be constant.

It seems that the study assumed constant marginal utilities as away
of simplifying their analysis(l) and thus side-stepped the arduous task
of having to specify values for all pausible levels of achievement for
all strategy objectives. The evaluation team argues that "although it
would not have beer possible to obtain sufficient empirical evidence
about the values of such a range of achievement level, this particular
difficulty would not have arisen since the team were willing to guess
community values. Nevertheless, the task would have been very time-
consuming".

The problem of placing values on a number of small as well as large
changes in levels of objective achievement, argues Lichfield and his
colleagues is, of ccurse, ccmmon to all evaluation methods. In practice
this problem is rarely tackled, either in urban and regional planning.
They added "in social cost-benefit studies, for instance, the
assumption is conventionally-made that changes in outputs are
insufficiently large to affect prices in the various "markets"
corsidered. However, if the team had waited until the strategies had
been prepared and their physical consequences assessed, the task of
allowing for changes in marginal utility would have been less severe".

Finélly, the evaluation team argues that a points-weighting
procedufe as a measurement for the changes in individual utilities
suffers from the fact that values are determined with respect to a
restricted set of choices. They believe that both the points-weighting

and money-~weighting procedures erploy a willingness to pay criterion; that

(1) Christopher Nash etc.al., argued that this possibility is very
limited, See Christorher Nash etc.al., op.cit., P.86.
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is, the value of an item is indicated by the alternatives which an
individual would willingly sacrifice in order to ottain that item.
However, the evaluation teams argument for the superiority of a money-
weighting procedure rests on "the proposition that the greater the
number of other items of value with which a given item is to be compared
for evaluation purposes, the more accurate will be the indication
obtained of the amount of satisfaction yielded by it". Hence, they
suggested that ".,..the willingness to pay criterion is most useful when
the greatest possible rumber of items of value are used to establish the
values of those items associated with the planning proposals. Given a
certain number of items to be valued, we are saying that their values
should be established with reference not only to eackh other but also to
a range of other items which are not asscciated with the planning
proposals. This is so with a money weighting procedure, but not with
points-weighting one". However, the evaluation team believes that this
weakness could be overcore by including in the 1list of planning items a
commonly encountered item, such as food staff or a car., The knowledge
of the value of such items in relation to many other items can therefore
be used by respordents as an information to express the values of the
planning items in terms which relate to other items.

Basing on the above discussion it could be argued that many of
the eriticisms directed to the application of the development potential
analysis to a practical problem are not as a result of weaknesses in the
techniqué or that the technique does not allow enough room to consider
such important issues but rather because of either time, financial and/or
data limitations. Problems such as those related to the inclusion of
equity consideration into analysis or obtaining direct empirical
evidences to support the study team ckcice of objectives and their
relative importance could easily be coped with if the time and money

resources were made available.
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7.2.4., Critical Appraisal of the Alternative Evaluation and

Gereration Technigues

After discussing what is thought to be the most appropriate

techniques of alternative plans evaluation and generation in the field
of urban and regional planning, that is, cost-benefit analysis and its
refinement the planning balance sheet, the threshold analysis and the
goals-achievement procedures, it is necessary, now, to develop a critical
appraisal of these alternative procedures. The purpose of this critical
analysis is to clarify the relative strengths and weaknesses of these
alternative methods as a guide to their use in solving the problem of
the urtan growth pattern of the U.E.R.

Many conclusions can be drawn from the discussions of the last
three sub-sections. First of all, there are many similar charactaristies
between all the discussed teckniques. All of them are designed primarily
for the comparison and ranking of alternative plans or projects rather
than for testing their absolute desirability. None are intended as a
substitute for the decisions themselves. All of them depend on multi-
factoral analysis approach. They usually take different sets of sccio-
economic and physical factors in the analysis of the planning problems.
However, in this particular case there is a considerable difference in
the number of factors that cculd be considered. TFor instance, threshold
aralysis does rot include all the criteria affecting the decision making
in the process of analysis and evaluation. Discussions in section
(7.2.2) showed that factors such as social ccsts and individual
preferences, travel time cost, environmental costs, the loss of
agricultural land, landscape damage resulting from develorment and other
aesthetic considerations are examples of ccnsiderations appear in the

objectives of many planning studies and effect the decision making but
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are not included in threshold analysis or, at least, not fully
considered, basically because of the difficulty of measuring them in
money terms. This limitation applies in the same degree to the case of
the conventional cost-benefit analysis procedure, see section (7.2.1.)&1)

All the discussed techniques hLave practical apprlication to a real
planning problems. The cost-benefit analysis, for instance, has been
adopted in the third London airport study. Its refinement the
planning balance sheet has been originally developed by case studies
(urban expansion of Peterborough and Swanley towns among others).,
Threshold analysis has been applied in the preparation of the sub-
regional plan for the Grangemouth-Falkirk growth area and in the
preparation of a plan for urban expansion in the Central borders sub-
region. The goals-achievemert procedure has been applied in Coventry-
Solihull-Warwickshire sub-regional planning and the West Central Scotland
plan among others. Furthermore, most of the above applications were
corcerned with urban expansion and urban growth pattern, the same as in
the problem under investigation in this research.

Despite the above similarities which could lead to reaching more
rational decisions and the chcice of the best alternative plans, the
previous three sub-sections showed that each of fhe discussed techniques
involves a considerable technical difficulties. Some of these
difficulties are common to all the techniques, such as the problem of
units of measurement and the inveolvement of a considerable value judgements
in the whole planning process, whilst others are confined to a particular
technique. The latter group of difficulties extend to include; the
discarding of nor-measured items and the equity criteria in case of the
conventional cost-benefit analysis; the difficulty of finding reliable
method of evaluating the various categories of costs and benefits, the

difficulty of drawing correct inferences from peorle's behaviour ard the

(1) Also see David M. Nowlan, op.cit., P.170.
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difficulty of aggregating the overall result of s8ll items in case of
the plarning balance sheet; not including all the criteria affecting
the decision making in the process of analysis and evaluation, ignorng
running costs, ignoring the benefit side of the process and the
probler of calculeting the cost indices recessary to cross successive
threshold lines in case of the thkreshold analysis; and, leasving some
important questions regercing the formulstion of cbjectives opened to
ke analysts desire, the atsence of princirle of meassurement, thke
difficulty of assigning the relative values of tlLe objective
achievements and the fzilure to consider equity corsiderstions in a
full scale in case of thre goals-achievement procedures,

The above accute difficlences of the evaluation techriques in the
planning field which have beern discussed in sore detail in the previous
+r.ree sub-sections ruled out the possitility of having onre most
zcceptable evaluvation procuedre for solving planring problems. Instead
differert scholars prefer different techriques for this purpose,
Lichfield, for instence, argues in favour of the soclal cost-benefit
analysis o1 what he usuelly terms the planning balance sheet analysis.
In his paper, "Evaluation Methodology of Urban and Regional Plans: A
Review"(l) Lickfield, stressed his preference when ke chose ten different
criteria to measure their degree of meeting the needs of rlanning
decision makers for evaluating plans in terms of what the community is
asked to give up and what it would achieve. The criteria chosen
extends to include sspects such as regardirng the stzted or implied
objectives of the decisicn makers, covering all systems of urtan and
regional facilities which are encompassed in the plan, covering all
sectors of tke community which are affected, sub-dividing the sectors

into producers/operators of the plan output and its cernsumers so trat

(1) N. Lichfield, "Evaluation Vethodology.s..", op.cite., PF.151=-165.



all the transacticns implicit in the plan ere considered, taking all

costs and benefits tc all sectors including externalities into
considerstion, measuring sll the costs and benefits in noney tercs

(1)

and so forth, The epplicetion of these and other criteria to

eight group of evaluation techriques, among them were the planring
balence sheet, cost-benefit analysis, threshold analysis and the gosls-
achieverent procedures showed that the planning balance sheet, which

is built in practice, best meets these criteria, It fully meets seven
of the stated criteria and meets the remaining three partially. The
criteria which are met partially are, measuring all the costs and
benefits in roney terms, facilitating the adoption of a satisfactory
criterion for choice and its usefulness as an optimising toocl with a
view to ersuring the best solution.(z) On the cortrery, the best of
the goals-achiecvement procedures to meet the chosen criteria was found
to be Hill's goals-achievement matrix. It meets fully five of tke
chosen criteria. They are: regarding the stated or implied objectives
of the decision=-raker, covering all systems of urban and regionel
planning fecilities whichk are encorpassed in the plan, covering 21l
sectors of the cormunity whickh are affected, showing the incidence of
tLe costs and benefits on 211 sectors of the community and being usable
as an optimising tocl with a view of ensuring the best sclution. The
only criterion which have not been met in any degree is that concerning
the sub-dividing the sectors into producers/operators of plan output
and its consurers. The reraining four fectors are met partially.
Finally, threshold analysis does not meet any of the criteria fully.
One of the criteria, taking the tenefits of 211 sectcrs intoc account is
usually not considered in threshold analysis, whilst the remaining

fectors are met partially. Lichfield further emplrasised his preference

(1) Ibid, P.154. . .
(2) Ibid, P.155.
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of the plarning balance sheet as an evaluation procedure ccmpered

tc Eill's goals-achievement natrix in his book with Kettle and
Whitbread.(1) In this publicetion Lichfield and Lis colleagues argued
that the planning balance sheet unlike the goals-achievement matrix,

see section (7.2.3), provides a clearer answer to some basic questions
regarding the rature of public interest, the choice of objectives and
their relative values, principles of reasurement and the fuller
consideration of the equity considerations. In Lichfield and his
collesgues view these short-sighted aspects in the goals-achievement
matrix ere due to its procedure, The "goals-achievenent matrix proceeds
from the identification of goals, the focus throughout teing on levels
of gozls-achievement for the cormunity zs a whole and for groups within
it. Otjectives are derived from a set cf higher goals (or ideals)

whose formulation is the ultimate responsibility of the decision-takers.
The objectives provide the basis for determining the relevant items of
edvantage and disadvantage. In contrast, the planning balance sheet
starts from the identification of welfare effects and the preference

of those groups who are affected, the objectives being formulated on
the basis of their preferences"gz)

In contrest to the preference of Lichfield and his colleagues to
the planning balance sheet analysis, Hill is in favour of using the
goals-achievement procedure. In his formulation of the goals-
achievement matrix Fill argued that "not cnly does the "balance sheet
of development" omit the explicit identificatiorn of some of the
cbjectives served by the proposed course of action, but there is no
means of knowing whether the costs ard benefits listed are relevant
gn(3)

for inclusion in the balance sheet of developmen Furthermore,

Hill argues that it fails to reccgnise that costs and benefits can be

Eﬁ% N. Lichfield, et.al., op.cit., PF.78-97.
2) Ibid, P.96.
(%) M. Hill, op.cit., P.21.
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compared orly if they can bte related to a ccmmor objective. "...,If
the objective is of little or no value both for an entire commurnity
and for any sections within it, then the ternefits and ccsts referring
to the cbjectives are irrelevant for the comrurnity in question"g1)
The Coventry-Sclihull-Warwickshire sub-regiornal study also erphasised
that the planning balance sheet method offer no azdvantage over
objective achievement evalvation. The latter procedure, could also
¢eal with the merits and demerits of alternative plans to separate
groups in the community that distinguishes planning balance sheet
fren most other techniquesgz) The latter conditions depend orn the
details of data available, the time allocated for the study and the aim
of the study, i.e., whether it looks on the overall interest of the
commurity cr the serarate interests of different groups within the
community. In the same line, Wannop, the team leader cf the Coventry-
Solihull-Warwickshire study emphasised that "we did consider using a
rlanning balance sheet or cost-benefit techrique to evaluate the
alternative strategies, but could see no concertual advantage in
putting a price on the intangible to compare it with the tangible,
rather than weighting the tangible to compare it with the intangible"SB)
He adds, "The technical difficulties in cost-benefit analysis would
have been as great as in objective-achievement evaluation, and we did
not think that by overcoming them the qualities of the alternatives
would have been more convincingly expressed"g4)
Furthermore, Fisher, evalusting the planning models and
techniques in his PhD. thesis, "Evaluation of Alternative Plans fer

New Communities: Toward Application of the competition - For - Berefit

Model", found that the gozls-achievement procedure meets Letter the

(1) Ibid, P.21.

(2) Ccventry City Council, et.al., Op.cit., P.61.
(3) Urlan A. Wannop, op.cit., P.164,

(4) Ivid, P.164.
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sixteen criteria he designed for evaluation€1) He found that the
goals-achievement prccedure meets completely ten out cf the sixteen
criteria whilst the rlamning balance sheet meets eight criteria and

the threshold eralysis dces not meet completely any of the stated

I)\
criteriag“)

The above analysis about which is the best evaluation techrique
in the field of urban and regional planning suggest that no such

technique is yet in existence., This conclusion coincides with the

(1) The criteria used for evaluation of alternative methods accerding
to Fishers:study are:-

1. Whether or not the model is developed theoretically.

2, Whether or not the model is developed in a practical application.

3. Whether or not the model is developed in terms suitable for
planning in the private sector.

4. Whether or not the model is developed in terms suitable for
planning in the public sector.

5. The extert to which the model might be used to design
alternative plans as well as evaluate them.

6. The extent to which the model is flexible enough to bhe of vuse
in comprehernsive planning of new communities (i.e., in
evaluating different kinds of alternative plans).

7. The extent to which the model erncourages identification of
fundamental objectives.

8. The extent to wrich the model encourages identification of
aggregative decision criteria.

9. The extent to which the model encourages identification of
distribtutional decision criteria.

10. The externt to which the model encourages identification of costs.

11. The extent to which the model encourages identification of
benefits,

12. The extert to vhich the model encourages corfrontation with
measurerent proolems,

13, The extert to which the model erncoursges eliminetion of
redundant and trivial considerations.

14. The extert to which the model encourages commensurability of
cost and/or benefits measures without transformstion to
interval or lower—order scales.

15, The externt to which the model er.courages transformation of
cost and/or bernefits to real utility values.

16, The externt to which the model encourages transformation of
costs end/or benefits to terms meaningful in political -
realitye.

(2) For the full account of the evaluation and the definitions of
the used criteria see H. B. Fisher, op.cit., PP.73-85.
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findings of Nash et .al., who tried to choose criteria for

evaluating projects evaluation techniques and came to a conclusion

that "there is ro logically unique way of carrying out project
evaluation"g1) Each of ther claim to embrace all those prospective
consequences of prorosals which should be taken into account in making
decisions in the field of urban and regional planning. Each of ther is
designed to provide informatiorn to assist those responsible for decision-
making ard to facilitate gereral debate orn alternatives. On the
contrary, each of them embodied many technical difficulties in
application. Hence, the choice of what is thought to be the preferred
technique depends on the nature of the study, the time and data
limitations, the amount of the resources allocated for the study and the
ability of the researcher or work team to cope with the encourntered
technical problems. Again this conclusion coincides with the argument
of Patey and BrelLeny who believes that "The current diversity of
approeches to the use of methods is a reflection of the fact that
planners are more prepared to select methods epprorpriate to local
circumstances, taking account of crganisetional constraints, data
availability, time constraints and local planning problems"g2)
Accordingly, ary of the discussed techniques could be useful for the
analysis of the urban growth pattern of the U.E.R. However, the best
suitable of the slternative approaches should be ckosen for the case of
this particular study. Again the choice will be based on considering
the above factors, i.e., the nature of the study, the time arnd data

limitations and the problem of coping with the encountered technieal

problems.

(1) Christopher Nash et.al., op.cit., P.88.
(2) Po Wo J. Patey and M. J. Breheny, op.cit., Part two, P.263,

~378-



This study is e research prcject carried on by a single person
with an ecoromic and urban and regional planning background fcr a
limited period of time of arcund 3 - 4 years. These limitations
restrain the possibility of applying the cost-berefit analysis arnd
threshold analysis from the following aspects: First, both of the
techniques require a very detailed quantitative and qualitative data
about differernt aspects of the region and its urban centres in
particular. The cost-benefit aralysis, for instance, requires a
detailed data on the costs and benefits of the expected urban growth.
These costs and benefits externd to include the cost of providing putlic
services and utilities to accommodate the expected urban growth, the
cost of regional infrastructure facilities of thke alternative proposed
strategies, the cost of losing the agricultural and/or good quality
landscepe, the benefits of preserving the historical arnd archaeclogical
sites and so forth. Threshold analysis 21so require a detziled data on
the cost of accommodating the additiornal people in the urban areas of
the region. As it will be shown later orn, these sorts of data are not
or.ly unavailable in the region but obtaining ther is a time corsuring
process end needs 2 multi-disciplinary work team to undertake such a
task whick the neture of the study do not allow. To extract the
physical threshold for instance needs structural or civil engineer,
To extract the technical thresholias needs qualified people in different
types oflpublic services and utilities and to extract the structural
thresholds needs architects, quantity surveyors end so fortk. On the
contrary, although goals—ackievement approach needs s detailed
qualitative and quantitative data for more accurate results, nevertheless,
it is possible to depend on less detailed data in the aralysis. This

advantage is recognised by Simpson in his paper "The Penalty Point
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Muddle",(1) when he argued that the goals-achievement procedures

have the advantage of ease of application ard small demand on staff
ard infcrmation resourcesgz) As it will be seer later, in tkis
research, thLis case applies to the areas of analysis concerning the
availability of land for urban growth and the preservation of good
quality landscape from urbanisation. If either the cost-benefit
aralysis or threshold analysis are to be adopted a further detailed
data concerning the grade of agricultural land, the type of rroduction
and agricultural utilisation and the value of arnual output and so
forth would be needed which again are neither available nor easy to be
collected within a reasonable period of time,

Second, by using the goals—achievement analysis some indirect
procedures could be used to prove certain objectives. An example of
this particular case in this study corcerns the analysis of costs of
provision of services ard public utilities. By erploying goals-
achievement procedure it is possible, as it will be shown later on, to
rezch certain conclusions about the behaviour of these costs with urban
size from the examination of the existing situation ard then generalise
fror these cornclusions the expected pettern in the future. In case of
both the cost-benefit and threshold procedures, the analysis of such
factors (costs factors) needs at least a tentative figure of the
expected costs of accommodating the additional urban porulation in
certain urban areas whick as it has been mentioned above are neither
available nor easy to be obtained within a reasorable time in this
particular case.

Third, apart from the problem of providing adequate data for

the purpose of the application of cost-benefit and threshold analysis,

{1) B. Simpson, "The Penalty Point Muddle", Town and Country Planning,
Vol. 43, 1975, PP.305-308.
(2) Ivid, P.308.
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there would be a probler of measurement of intangible items in
monetary units. The probler of valuation, for instance, of the

loss of one acre of good quality landscape comrpared to a saving in

the cost of provision of services would be unsolvable problem. The
assignment of ronetary values to the consequences of certain courses
of action would be arbitrary and may serve to confuse rather than
clarify the process of valuation. This is particularly true in case
of most develoring countries where no valuation experience are gained
or no suitable valuation approaches of the intangible items are
developed. Hence, despite the benefits of the monetary valuation that
is used in both cost-benefit and threshold procedures and the ambiguity
of using the point systex in case of the goals-achievement procedures,
nevertheless, suck procedures are more realistic to be applied to the
case of the U.E.R, of Iraqg.

Fourth, as a result of the above limitations, it is expected that
using goals-achievement procedures would allow for considering a wider
range of factors that are believed to affect the decision-making process
end consequently lesds to a more rational solution. In contrast,
using either of the cost-benefit or threshold procedures would reduce
this possibility. For instance, if cost-benefit analysis is employed,
this will not allow enough room to ccnsider factors such as social
aspects, the preservation of good quality landscape ard areas of
historical and archaeological sites and consequently transfer the
analysis from what is termed social cost-benefit analysis to just a
coct-effectiveness analysis and face the same problem as that of the
third London airport study. The same thing would happen if threshold
analysis is aprlied, where no develored approaches to deal with asgpects
such as sccial consideration, individual preferences end preservation of
the good quality landscape and other environmental aspects are yet

established.
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It could be cercluded that the goals-achievement procedures
could best serve the purpose of this study and accordingly a goals-
ackievement procedure would be developed, in the following two
chzpters, for the purpose of the analysis of the urban growth pattern
of the U.E.R. 1In develoring the approach the local circumstances of
the study area, the aims ard objectives of the national develorment
plans ard the data end time limitations of the study would highly be
considered and consequently effect the procedure and details of the
analysis. Furthermore, the principles of the alternative teckniques,
the cost-benefit analysis and the threshold analysis will be utilised
wherever possible in the forthceoming analysis if that utilisation
would lead to a better understanding or ease the analysis of certain
factors.

7.3. The Survey

In many cases, the lack of data is the main constraint on
ressarch in the planning field, especially if detailed data on a small
scale problem is required. This largelyinfluences the methodology
used in the analysis. The discussions in the previous section and this
section clearly indicate that the lack of detailed data and the
problems of collecting them for cost benefit analysis and threslold
anaelysis from the U.E.R. corpared to the feasibility of a single person
working for a limited period of time were among the main reasons for
not applying these techniques for the purpose of the analysis of thLis
study. Hence, to facilitate the necessary data for the purpose of
the study a special field survey was conducted. The author visited
the country (Iraq) for a period of about four months extending from
mid February to mid May 1980 for this purpose. The survey was designed

to cbtain data on different aspects of the spatial development of the
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U.E.R., in general, and development potentials of its existing and
propcsed urban centres, in particular. General data on the spatial
develorment strategy on the Muhafadahs and National levels was also
collected, in order to ottain a btetter under-standing of the overall
spatial develorment strategies of the country.

7.3.1. Data Sources and Collection

Data were obtained from two basic sources: the published and
unputlished governmental studies, reports and statistical abstracts,
and the field survey carried out in the U.E.R.

Regarding the first sovrce of data, general as well as particular
information on population growth and distribution, urbanisation and
spatial development on both national and regional levels were ccrpiled
directly from reports, studies and statistical abstracts of the Central
Statistical Organisation and Physical Planning Commission of the
Ministry of Planning. Data on the criteria used in the analysis of
urban growth distribution were in many cases also obtained from such
sources, In a very few cases, these data were the main source for
analysis. This case applies to factors such as the future potentialities
of economic and urban growth, the social aspects of analysis and the
historical and archaeological sites analysis. In many other cases, the
data ottained from such sources were used with that obtained from the
field survey. The latter case applies in particular to factors such
as the effect of urban expansion or the effect of the creation of new
towns uron the agricultural land, availability of land for expansion,
effect on the landscape and rural amenities among others. In total,
the references and sources of data used are named in appropriate
places in the study.

The second and the most important part of the survey was the field
survey which dealt mainly with examining the development potential of

different existing urban centres of the U.,E.R. and those which have been
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proposed by the Ministry of Industry and the State Organisation of
Resorts and Tourism. The importance of this source of information stems
from the fact that little c¢r no information of the type sought on urban
centres of the region can be found in print. The study has therefore
relied heavily on individual municipalities and the services departments
in those municipalities for its information. To cttain the necessary
information, interviews were conducted using questionnaire schedules.

The questionnaire was designed to obtain information on the develorment
potential of existing urban centres and the prorosed sites of the new
towns. The questionnaire includes, arong other things (see appendix 1)):

1. The availability arnd level of provision of different types of
services and public utilities (municipal services, water supply,
electricity, telerhones, mail, educational services at different levels,
health and public libraries services).

2. The capital and annual running costs of these services,

3. The committed service schemes in each existing urban centre
and their capacities,

4. Physical aspects of urban growth of the existing urban centres
and the proposed sites of the new towns,

5. Agricultural value of the land and land ownership.

6. Type and value of establishments already in existence in the
areas required for expansion.

7. Accessibility of the existing urban centres and the proposed
sites of new towns to the main infrastructure in the region.,

8. The prevailing and intended planning standards, whether with
regard to the land use or the standard of provision of services and
public utilities.

As many questions as rossible were designed to give definite

answers, but particular emphasic was placed on oren ended questions.,
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Although the cost of this type of research design is a lesser ability

to interpret results in terms of percentages and other simple measures,
the benefit is the added information that can be obtained, especially

if the guestions involve value judgement as it is the case in this study.

All the existing urban centres and the proposed ones were included
in the survey, i.e., sixteen existing urban centres and four proposed
sites for the new towns. The questionnaire was administered on actual
visits to the urban centres for whatever period of time was needed to
cover all the aspects of the survey. To complete each questionnaire
different goverrment bodies were included. The municipalities, for
instance, answered the parts concerred with the municipal services
provision and costs, physical limitations of urban growth, effect on
agricultural land and man made obst#cles of urban growth. The water
supply departnent in each urban centre answered the part concerning water
supply provision and costs and so forth. Hence, the questionnaire which
surveyed a wide range of matters effecting the urban growth
potentialities covered informetion from a number of government departments
in each urban centre.

In each urban centre the principle persornel were interviewed i.e.,
the heads of the runicipalities and directors of different service
projects. When detailed =nd technical information were needed other
principle personnel were invited to participate. Those mainly included,
accountants, municipal engineers, service engineers, foremen, surveyors
and personal affairs officers. In most cases the respcnse was highly
successful and the objectives of the study were appreciated st different
levels of managerial as well as technical persomnel. Table (7.2), which
summarises the response to the variables incdrporated in the analysis

cenfirms this argument. In total, the number of observations that will
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be fed into regressions ranged between 6-14, with more than 50% over
ten observations. The decline of some cases to less than ten
observations do not due to the unavailability of data or the inadequacy
of responses but rather to the number of zpplicable cases in each
service. In case of water supply, for instance, only six water schemes
exist. They serve twelve urban centres and are admninistered through
nine urban centres. This situation also explains why there are differences
in the number of observations between the capital cost and the annual
running costs and the other related variables. The sare analysis
applies to electricity services, kindergarten services, public libraries
services and so forth, see table (7,2). The above table also indicates
that out of the 56 variables incorporated in the analysis, some 48
variables (i.e. 85.7%) have received a complete response. Only eight
variables did not reéeive a conplete response for all the applicable
cases. These cases apply to the capital cost of electricity supply,
where no such data were available ccncerning the electricity scheme in
Baghdadi town. Also ro data were available on electricity consumption
in the same town. Hence, it will not be possible to include both the
per capita capital cost and per capita electricity consumption in
Baghdadi town in the forthcoming regression analysis. The other six
occasions where the responses were also not complete apply to
educational services., The capital cost of provision of kindergarten
services in Ana town and the capital cost of provision of a secondary
school in Ubaidi town were not applicable due to the fact that the
building of the kindergarten in Ana and the building of the existing
secondary school in Ubaidi towns were rented. The remaining capital
cost item in educational services is the furniture, whick as it will

be shown later was not available, as well for all levels bf the

educational services in the region. The least number of responses apply
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Tadle (7.2)

zarv_of the S-rvev

fccoint

Variasies

Number of

Huzper of

Exictang Applicatle Cutauned
Uroan Cases Responses
Certres
Municijal Services:
Per Capita Cagritsl Cost. 16 14 14
Fer Cag tual 3 ne Cost. 16 14 14
16 14 14
Staff Ratio. 16 15 15
Kecnanical
16 10 10
pal Mecranical
Equijcent Fatio. 16 16 16
R er of Mecrunical EZjuipcent
Used in 1976 and after. 16 10 10
Per Carita Area of Paved Roads. 16 14 14
Fer Capita Fark Space Area. 16 13 13
water Supply Services:
Per Capita Carital Cost. 16 9 9
Fer Curita 16 6 6
Per Carita water Consunption. 16 9 9
Condition of Treatcent Flants. 16 9 9
Percentare of water Distribution
Ketwork in a Good Condition. 16 ¢ 9
Electricity Sugply Cervices:
Per Capita Capital Cost. 16 1 6
Fer Capita ual Running Cost. 16 7 7
Per Capita Zlectricity
Consuzption. . 16 7 6
Sub-Stations srd Local Diesel
Ceneratcrc Coniitions. 16 1 7
Percentage of Jictritution Net-
work in 8 Gool Condition. 16 7 7
Telerhone Services:
Per Carita Carital Cost. 16 14 14
Fer Capita innual Running Cost. 16 14 14
Actual Teleprcne Zatlo. 15 15 15
Telephone fFatio if Full Capacity
of E s are Utilised. 16 14 14
Exchanges Ccniitiors. 16 14 14
Fercentaze of Tel letwork
ir a Good Condition. 16 14 14
¥ail Services:
Per Cajita Cayital Coat. 16 14 14
Per Capita Annual Rusning Cost. 16 14 14
Educational Services:
Kindergarter Services:
Per Capita Capitsl Cost. 16 n 6
Per Capita Annual 2 16 7 7
Atterdance ®atio of Chiliren at
Aze 4-5 Years. 16 b4 7
Pupils Per Teacher. 16 1 1
Pupils Fer Class. 16 1 ]
Percentace of Suildings Euilt in
1875 and After. 16 T i §
Prizary Schocls:
Per Capita Capital Cost. 16 16 16
Per Capita Annual Rur Co3t. 16 16 13
Atteriance 20 of Cniliren at
Age 6-11 Years. . 16 16 13
Pupils Per Teacher. 16 16 13
Pupils Per Clacs. 16 16 13
Percentage of Suildings Bu:ilt aa
1975 and Afzer. 16 14 14
Percentzge of School Zuillings
Used in a Shift Jystez. 16 13 13
Secondary Schools:
Per Capita Capital Cos 18 13 12
Fer Capita Annual irg Cost. 16 13 13
Atterdance Ratio of Chilaren at
Age 12-17 Years, 16 13 13
Pupils Per Teacher, 16 13 13
Purila rer Class. 15 13 13
Percexztage of Zuildinss Built in
1375 and After. 16 12 12
Fercentarn of School Builiings
Used 1n a Snif:i Systez. 16 12 12
Health Services:
Per Cajpita Cajital Cost 16 16 16
Fer Cajita Annual Rurning Cost. 16 16 15
Fatio of Prysicinnas Fer 10000
Fersons. 16 15 135
Fatio of Dentists Per 1000
Fersons. 16 1" 1"
fatio of Para-Meircal Fer 10000
16 16 16
16 8 8
Putlic Lidraries Services:
Fer Ca;ita Cajital Cost. 16 8 e
Per Caj:ta Antual k 16 8 8
Desimwd Cajacaty (
VL0 jeraons). 16 8 8
48
azter of Incczplete 8
Tl tiusber ef Rus £
Fercentage of Cezrlete Zesrcnacd
&5,7%
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to the cases of primary schcols where thirteen out of the sixteen
applicable cases have been obtained in case of variables concerning

the annual running cost, attendence ratio of children at age 6-11 years,
pupils per teacher and pupils per class. The data related to these
variables were not available in case of Al-Furat, Muhamadi and Rummana
towns. The unavailability of such data in these small urban centres

were due to the fact that they were newly created as urban centres and
information about them were within the rural statistics which were beyond
the scope of this study.

However, despite the very high response in the field survey, there
were a number of areas where data were either unavailable or incomplete.
Among the most important areas where data were not available; the
expected capital and annual running costs of accommodating the expected
urban growtl. in the region, the costs of crossing different thresholds
levels and the costs of creating and providing services in the suggested
new towns€1) Furthermore, no detailed data exists regarding the
agricultural land, its ability, types of utilisation and number of
farmers utilising it, grades of the good quality landscape and the
value of the establishkments, located within the expected urban growth
directions, and their importance to the economy and peorle of the area.
The unavailability of such data and the inability of the researcher to
obtain them by himself in a reasonable period of time, fcrced the
research, among other reasons, to reglect the possibility of adopting
evaluation techniques, such as the cost-benefit analysis and threshold
analysis in favour of utilising alternative techniques whick require
relatively limited range of data and information. Also the possibility
of utilising the development potential analysis in generating the

alternative strategies have been diminished due to the lack of a very

1) There was originally many questions in the field surve
C Yy
questionnaire about these cost aspects whick have been discarded
later on due to their inapplicability.
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detailed and ccmprehensive data on different parts of the study ares.
The latter aspect will be elaborated further in the next Chapter.

In addition to the above limitations which will highly affect the
approach of the analysis, there are another number of areas where data
are either inadequate or even not very accurate. The most important
of these areas are:-

(a) No ccmplete data of the capital costs of scme services were
obtained. This applies in particular to the educational services at
different levels (kindergartens, primary and secondary schools), where
the obtained capital costs do not include cost of furniture which is an
important element in this case. This is due to the unavailability of
data on this item. However, it is argued in appendix (3) that the total
costs of land and tuildings are sufficient to make the ccmparison, since
it is reasorable to ussume that the cost of furniture is almost the same
for schools of the same size and educational stage in different urban
centres because the supplier of the furniture is the same (a special
governmer.t department) and there are no differences in the quality of
furniture of schkools in cities of differing size. The only expected
difference is the time when the furniture was obteined which would, of
course, affect its current value.

Cost of medical equipment which is again a very important element
of the cost of health services was also not included because data on
such items on Muhafadah levels were not available. The supplier of this
item is, again, a special government department, which centrally
distributes the needs of different health establishments all over the
country. It is argued in appendix (3) that to know the share of
different urban centres from this source would have been time consuming
process and unrealistic since part of the equipments supplied are either
at the time of the survey unuszble or are no more within the existing

assets of that urban area. However, again, the cost of land, buildings
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and furniture are sufficient for the purpose of capital cost analysis
of the health services since the type and consequently the cost of
medical equipments for each urban size group are expected to be almost
the same.

Finally, the electricity services capital costs include
distribution cost only. The generation and transformation costs of
electricity were not included because no access to data of this type
was possitle. However, as it is shown in appendix (3), the exclusion
of the gereration and transformation costs from the enalysis, provided
the basis for more realistic analysis through comparing alike with alike,

Apart from the above minor omissions in the calculation of the
capital costs, the capital costs of other services included all the
related items, i.e., cost of land, buildings, vehkicles, mechanical
equipment, furniture, water treatment plants, distribution netwofk'(of
water supply, electricity and telephone services), telephone exchanges
end so forth, as shown in appendix (3). To be precise and tc get reliable
data in this respect, the actuval capitsl costs were obtained for the end
of 1¢79. The estimated caritel costs were taken as valued by the end of
1979, according to different departments book-keeping documents.

In general, the princirles goverred the computation of different
itens of capital costs could be summarised as follows:-

(i) cost cf land is usually valued at tke preveiled market prices,
if the land belongs to ihe private sector. If it belongs to the stete,
a cormon subsidised prices are prevailed. These prices differ among
differernt sizes of the urban centres and the location of the land within
the boundaries of the master plan. The latter approach of the valuation
do not give a real picture of land cost. However, since almost g1l the
public projects are built on a goverrmentel land, it could be acceptatle

for tre purprose of the corparison of the alternative strategies,
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(ii) cost of buildings is velued by subtracting the depreciation
cost which is 2.5% annually frcr the original cerstruction cost of
tuildings end then adding the anrual infletion rate. The latter rates
were considered as 15% in the 1950'3, 20% in 1S60's and 32% in 1970's§1)
In cases vhere the origingl cosis were unknown the governmental departmernt
valued the costs of tuildings belonging to them as its worth at the year
of valuation which is in this particular case, 1979 (i.e. the 1979
prevailed market prices).

(iii) costs of paved roads, parks and parking within the municipal
boundaries were valued a&s in the current prices of constructing similar
activities in 1979.

(iv) otker capital costs which include, costs of vehicles and
mechenical equipment, furniture, water supply treatment plants,
distribution network (of water supply, electricity and telephone services),
telephone exchenges and so forth were valued by subtracting the annual
depreciation costs frcm the original buying costs. The depreciation
rates of different capitel assets are unified fcr the same item among
all governmental departments for & unifoim accountancy system is applied
in the country. The depreciation rztes are given in table (7.3).

However, it should be noted that in case of the public libreries services,
the value of books and periodicels were valued at the time of their
purchase since it was impossible toincorporate depreciation rates and
their current values into the methodology of valuating such items. To
complete the picture of the cepitel costs of such items, the inflation
retes were sdded to the outcome of the above process., It should be

noted Lhere that no cdetail data about the infistion rates of different

iteme were available hence they have not been mentioned here,

(1) T. F. Hasoon, Causes of Moretary Infletion in Ireg "1960-1975",
published Msc.Thesis, Ministry of Culture and Arts, Dar Al-Taleya,
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Tatle (7.3)

The Annuval Depreciation Rztes of Different

Items of the Cepital Assets

Annual
Iten Depreciation Notes
Rate (%)
Buildings 2.5
Vehicles and Other Transport
Facilities 25.0
Furniture and Offices
Equipments 7.5
Water Supply Treatment Plants 6.67
Elevated Stcrege Tanks 3433
Water Supply Distribution Net-
work 6.67
Electricity Tistribution Net- includes mainly cables,
work 4.00 underground and overhead
lines and transformers
Street Lighting 10,00
Telephone Exchanges 6.67 except for Ramadi autoratic
exchange which is regarded
s 5%.
Telephone Services Distribution
Network 6.67
Miscellaneous Tools and
Equipments 12.5

(b) The vnavailability of data on education services furniture cost
and health services medical equipment cost prevent the possibility cf
including the depreciation cost of such items when calculating the
annual rﬁnning cost of the educational and health services. Hence, the
ennual running costs of these two services does not incluce the
depreciation costs of the above items. However, it covld be argued that
the other items of the running costs could Lrighly represent the overall

behsviour of the running costs with urban size,
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As in the case of capital costs, the annual running costs (wages
and salaries, maintenance, depreciation, fuel and so or) were also
teken frorm different departments book-keeping documents for the twelve
months of 1979. For all other aspects of the field survey, information
was obteined as it was at the time of the interview.

The cemputation of the annual rumnning costs is fer more easier
job than that of the capital costs. It does not need, for instance,
the discounting back cof the prices of its different elements. All what
the different governmentel department do, is the incliusion of every
detailed item of expenditure spend to run the service for the twelve
months of the particuler year. The outcore of such process is reliable
and very accurate. In general the annual running costs consist of four
parts. They are;wages, salaries and incentives for all the labour force
engaged'in providing the particular service; maintenance cost of =211
capital assets which belong to the particular service; the annual
deprecietion coste of the capitel assets, as given in table (7.3); and
other running costs which include all other expenses necessary to continue
the provision of the service (see appendix 3).

(c) No eccess has been made to the comritted schemes in the
electricity and telephone services. This, as it will be shown in
section (8.4.1), precluded the possibility of calculating the spare
capecities of such services after implementing such schemes, The
absence of the standards for provisiorn of the municiral and mail
services also prevented their inclusion in tke calculation of the
expected spare capacities in the provision of services in the region,
if there could be any.

In addition to the lack of the above items of data, it was fourd
during the interviews that subjective factor is a considerable elerent

particularily with reference to the factors related to the evaluation of
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the conditions of the capitsl assets of different services, the
opinions of the officials or the existing level of provision of
services and the future needs from these services and the remsining
length of life of the capital assets. This phenomenon which was more
apperent in case cf small urban centres and the newly created ones,
often led to the problems of bias' and exaggeration of which the
researcher was aware. The estimation of the conditions of the capital
assets, for instance, depended highly on perscnal opinions of the
perscns encharged. The satisfaction of the existing levels of services
and the needed ones also was highly affected by the opinions of such
personnel and so forth. However, an attempt was made to solve such a
problem thrcugh; first, depending on one or very few persons in Jjudging
or. such matters. TFor instance, when evalueting the conditions of the
water schemes assets, the water engineer at the Muhafadah level which
supervise 211 the water schemes in the Muhafadah was corsulted and Lis
opinion was considered highly important. This applies to all other
services schemes and for all the items which involve considerable value
judgements. Second, checking the information obtained at different
urban centres with that available at the central offices of the
Muhafadah, where each municipality or service department at Nahiya and
Qadha levels is cornected to its counterparts, the central office at
the Muhafadah level. At the latter level, the principle directives,
level of provision of different services and planning standards for
different municipal and eduwinistrative ranks are forrulated in co-
ordination with the relevant central departments in Baghdad. Third,
checking the information given at the urban centres of the same level
also helped in avoiding the rossible bias and exaggeration. Fourth

and the most important factor is the adoptation of the central planning
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standards, where appliceble, which obtained from the Physical
Plarning Commission of the Ministry of Flanning and other Service
depertments, in the analysis process of the collected data. It could
be concluded, that the above survey account suggests that the number
of sufficient responses and the reliability of the data collected
substantiate their inclusion in the forthcoming analysis.

It should be ncted that there remains a prcblem which could not be
solved in the survey and dataanalysis processes, that is the problem
of providing higher order services by higher order centres in the
hierarchy of settlements tc smaller urtan centres and their rural
hinterlands. This problem, which is a well known prirnciple of service
hierarchy theory, implies that the larger urtan centres are bearing
unknown parts of the costs of provision of higher corder services
serving the smaller settlements in the hierarchy, which in turn leads
to the rise of beth per capita capital and annual running costs of
provision of suchk kinds of services (health, education and so on) and
consequently gives false impressions of the correlation between city
size and cost c¢f provision of such services., The administrative
hierarchy of urban settlements and the administrative structure of
service departments in Iraq in general (the U.E.R. is included) in
turn could play a considerable role in giving such a false impression.
To illustrate this problem an example could be given fror the case
study. The Directorate of Municipalities of Al-Anbar Mukafadah is in
Ramadi City (the regional capital). This directorate provides a part
of its services, mainly the administrative services to all the
muricipalities of the Muhafadah (at Qadha and Nahiya levels).
Municipalities at Qadha level, in turn provide some of their
administrative services to that at Nahiya level. Hence, higher order

municipalities are providing part of their services to 2ll relevant
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lower order municipalities. The same principles zpplies to the
other service departments. This implies that part of the administrative
costs in larger urban cerntres are spent to facilitate the administrative
functions in smaller urban centres., The problem is even more apparent
wher. the services are prcvided and/or administered from the larger
order centres tc the lower order centres, such as in the case of
electricity and telephones among others, where these services in some
cases are either provided from Qadah centres tc Kahiya centres or only
administered and maintained from there. However, such unavoidable
prcblems are mentioned wherever is apprcpriate in the forthcoming
analysis end a tentative evaluation of their effects will be reported.
Finally, it should be noted that the researcher's observations
cover not orly the period of carrying out this field work, but rather
a longer time period, since 1976 when he was a planner in the Regicnal
Planning Department of the Ministry of Planning and participated in
most of the studies concerned with the develorment of the U.E.R. and
resettlement of Haditha reservoir populaticrn. This was an important
element in the survey and added a lot to the analysis of data and
visualising the possible bias and exaggerated judgements.

7.3.2. Data Analysis

After completion of the survey, the deta was transcribed into
analysis data sheets especially prepasred for the purpose, The data
sheets wére of different types. One concerning the per capita capital
and arnual running costs of different services and public utilities by
urban size., Others contained information on each of the following
services and for all urban centres of the study area,

The Services included are:-
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1. Municipal Services whick include mainly, rced paving, parks,

parking and refuse collection.

2. Water Supply.

3. Electricitye.

4, Teleghones,

5. Mail.

6. Educational Services 2t, Kindergartern, Primary, Secondary,

Vocational arnd High Schools Level.

7. Health.

8. Public Libraries.

However, some of the information in the survey was not transcribed
into analysis data sheets due to the nature of the information
(qualitative information) which cannot be transcribed into such sheets.
The latter case appl_es particularly to information concerning the
physical aspects of urban growth and effect on agricultural land.

It was froe the prepared data sheets that responses were coded and put
on purck cards for computer analysis at the University of Sheffield
Cowputing Service. The Statistical Package for Social Sciences was
used for analytical purposes wherever that was applicable. To enhance
easy reading, variable names are given in the text in the appropriate
places. However, any infcormation not transcribed into punch cards from
the data sheets were left therefore for separate analysis by adopting
appropriate methodologies.,

Tede Summary

The main concern of this chapter was to find out thLe best
appropriate methLodology of analysis for the purpose of the distribution
of the expected urban growth in the U.E.R. To achieve this eim the

applicability of the city size distribution theories end models examined
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in Part One were re-examined here. It is fourd that despite the
importarce of many principles of these theoretical formulations fer

the forthccming analysis, neither of them could be applicatle to this
special case study. This was due among other things, first to the
differences in the aims of these theoretical formulations and the
ernpirical study in question and second to the differences of the socio-
ecoromic, political and geographical envirorments emong the places where
these theoretical formulations were originally developed and the U.E.R.
Hence, an alternative apprcach of analysis was looked at. This approach
is represented by the applicability of evaluation techniques. Among the
most well known evaluation techniques in the field of urban and regional
planning, the applicability of three of these techniques, namely the
cost-benefit aralysis, threshold analysis and the gozls-achievement
analysis, to the case of the U.,E.R. were exanined in some details. It
is found that despite the attractiveness of the alternative techniques,
the goals-achievement analysis is the most appropriate one to this
special case, especially if the data, time limitations and the nature of
the study are taken into consideration. Problems of collecting data for
cost-benefit analysis and threshold analysis from the U.,E.R. ccmpared to
the feasibility of a single person working for a limited period of time
were fourd to be among the main reasons for rejecting the application of
these techniques for the purpose of the analysis of this study. On the
contrary, the ease of applicatior and the relatively srall demarnd on
information resources were among many other factors for recommending

the application of the goals—achievement analysis technique for the
purpose of the distribution of the expected urban growth in the U.E.R.
until 1985. In develoring the goals-aclhievement procedure in the

following two ckapters, the local circumstances of the study area, the
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aims end objectives cof the national development plans and the data
and time limitatiorns of the study will highly be corsidered and
consequently effect the procedure end details of the analysis.
Finally, the chapter surmarises the methodology, scope and
limitations of the field survey carried out for the purpose of the

study, and outlined the data analysis approach.
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CHAPTER EIGHT

TOWART AN ALTERNATIVE URBAN GRCWTH STRATEGY FOR THE U.E.R.
ONE: AIMS AND OBJECTIVES OF THE ANALYSIS AND THE TESTING
OF THE FPIRST PRIORITY FACTORS

INTRODUCTION

The analysis to this point has suggested that an alternative
urban growth strategy for the U.E.R. should be drawn through adopting
an analytical and systematic evaluation approack. Furthermore the
analysis has suggested that the goals-achievement technique is an
appropriate one for the purpose of this case study.

The search for an alternative urban growth strategy will try to
explore the best possible distribution pattern of the expected urban
growth until 1985. In doing so, the proposals for urban growth pattern
in the study area follow logically from the examination of the existing
factors of the problem, whether they are socio-eccnomic, physical,
environmental and/or structural.

The analysis of urban growth strategy will be divided into two
ctapters (chapter eight and chapter nine). Chapter eight will suggest
alternative urban growth strategies, cite the aims and objectives of
the proposed strategies, outline the main constraints of the analysis,
define the factors that are expected to affect the urban growth pattern
of the region and finally test the first priority factcrs. Chapter nine
will examine the second and third priority urban growth factors and
suggest what is thought to be the preferred or best urban growth strategy.

8.1. The Proposed Alternative Strategies

Before stating the alternative proposed strategies arnd the
methodology of defining them, it is necessary to elaborate briefly on
some theoretical as well as practical principles governing the generation
of alternatives. In gereral, the planners responsitle for generating

solutions cannot always assuvme that the particular set of alternatives
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submitted for decision will contain one which is satisfactory to the
decision-taker. This dilemma argues Lichfield and his cclleagues
"..ols cnly likely to te resolved in practice by the submission of a
number of alternatives, with significant differences in magnitude of
comparative advantages and disadvantages of differences in incidence
effects for the groups which wili gain or lose, In practice, sore
alternatives ought to be prepared to the necessary degree of detail
even though they do rot appear to be at all favoured by the results of
the evaluation"(!)
In practiée, several apprcaches exist to cdefine the alternative
strategies. These approaches extend to include the traditional methcds,
suct as those based on pre~determined geometric concepts of urban form
and growth or thcse depending on previous trends of growth and/or the
more developed ores such as the develorment potential analysis which
have been used in latter years in Britain in several planning studies
(see section 7.2.3)s The West Central Scotland Plan, among other studies,
clearly indicated that several methods exist to define the alternatives.
It employed three different procedures to prcduce the alternative
regional strategies. These procedures aregz)
(i) "by a consideratior of the sites already identified as suitable
by the planning agencies".
(ii) "by identifying sites according to conceptuzl design-governed
éfinciples".
(iii) "and by an analysis of the criteria influencing develorpers,
and the local needs for erployment and housing".
The first procedure which is termed by the study the "Control
Strategy" "attempts to show the implications of the continuation of

existing'pblicies in terms of the future pattern of urban develorment in

(1) N. Lichfield, et.al., op.cit., P.41.
(2) West Central Scotland Plan, Strategy for Urban Growth...,op.cit.,P.43.
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the region; in other words to visualise the pattern of development that
might occur if there were no regional strategy"£1) The main difference
between the generation of the control strategy ard the other strategies
generated by develorment potential technique "is in the method wused to
allocate demand for industrial and residential land. In the former,
activities were allocated to the kilometre squares with the highest
potential in the region subject to locational restraints, whereas in the
control strategy activities were allocated to undeveloped land zoned for
that activity on currernt develorment plans"£2)

The secord procedure which is termed the "ccrceptual design-governed
procedure" represernts "...a future situation in whick major efforts will
have been rade to launch new trends and impose new forms of development.
It is a radical, rather than a marginal intervention in the economic and
social life of the region"ES) A new townsemphasis strategy is within
this category.

The third group of procedures which is termed the"development
potential analysis" is based, a&s it has been seen in section (7.2.3), upon
a comprehensive analysis of opportunities end needs for develorment within
the region or sub-region. It enables the work team to narrow down fairly
rapidly the whole range of possibilities to a few which cculd be assessed
in a corprehensive manner during the evaluation process. This procedure
allows the selection of a.range of alternatives which are good in
relation to other possibilities and, most probably, include the best of
all possibilities.

Fror the above definitions and basic principles of the alternative

procedures of defining the alternative strategies, it is clear that the

1) Ibid, P.44.
Ibid, PP.44-45.

2
(3) Ibid, P.44.
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development potential analysis leads to a more rational decision and
reduces the possibility of dismissing realistic solutions. This fact
encouraged the planning team of the Coventry-Solihull-Warwickshire study
to employ the development potential analysis in generating the
alternative strategies while discarding the other possible approaches.
In this respect Wannor, the team leader of the above mentioned study,
ewphasised that "we were particularly dissatisfied with the logic of
producing alternatives from a pattern-bock i.e., linear cities, grid
cities, polynucleated cities, star cities etc. Although satisfied to
expect such a form if it eventually emerged, we leaned to a refinement
of the more sensitive and systematic methods developed recently and
preferred to build up alternatives from individual ccmporents and our
understanding of economic, social and physical relationships, rather
than to force these into a predetermined conceptual envelopeﬂ(1) The
reasons for not considering the conceptual prccedures in many recent
planning studies due to their weaknesses in proceeding without refererce
to the criteria to be used in evaluationgz) Furthermore, the West
Central Scotland Plan emphasised that "whilst this approach has an
instinctive appeal, there is no evidence that it materially benefits
the peoples needs by any better than a more systematic approach based
on objectives"€3) Also it is suspected that such approacres could pay
scant regard to local needs and conditions. The control strategy also
is encountered with many wealknesses, It takes into consideration the
previous developmental trends which are not necessarily realistic or
the best and/or their continuation are not insured. The changes in the

pattern of investment or the priorities assigned to different sectors

and areas of the regional economy would preclude the possitility of

N, Lickfield, et.al., op.cit., P.195.
(3) West Central Scotland Plan, Strategy for Urban Growth...,op.cit.,
P.43.

(12 Urlan A. Wannop, or.cit., P.160.

-403-



adopting such procedure for defining the alternative solutions.
Furthermore, the aims and objectives of the region as a whole are
neglected in favour of considering what represents the serarate
policies of the various planning authorities€1)

However, it should be noted that despite tke comprehensiveness
and reality of the development potential analysis, there =zre
limitations to its use in generating the alternative strategies. 1In
this particular study, although it is expected that adopting such
approéch would producethe most realistic alternatives and those which
represent the best options, nevertheless, the time ard data limitation
problems would be uravoidable. As it has been seen in section (7.2.3),
the application of such technique requires a wide range of data, on all
parts of the region and on the basis of square kilometre which are
neither available nor can be ccllected by the researcher for a reasonable
period of time which the whole time of the study allows.

The adoption of the conceptually defined alternatives are not
helpful. This is due to the spatial pattern of the cormitted economic
development in the region whichk have been discussed in some detail in
Chapter Six. It is not, for instance, possible to create a linear and
dispersed development along the Buphrates River because of the committed
pattern of economic development whick implies that the basic employment
skould be within a reasonable daily journey to work. Such option would
have a negative effects on the agricultural and good quality landscape
which are confined to a narrow strip along the river. The possibility
of establishing a large new town or expanding only one or two of the
existing urban centres in any part of the region to accommodate the
expected urban growth are also not applicable due to the same limitation

of the pattern of the distribution of the committed economic development

(1) Ibid, P.45.
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despite the advantages of such patterns of growth whick imply that a
relatively large urban centre could be created in the region which
wotld provide the opportunity of providing higher urban functions ard
may be reducing the cost of providing of such functions.

Instead, the adoption of a control strategy in defining the
alternative strategies could be helpful where, as it has been seen,
this sort of procedure implies the continuation of existing urban growth
pattern and policies which is, to large extent, the case in this
particular study. Most of the urban growth in Iraq is directed to the
existing urban centres, especially the large ores and expanding these
centres are within the traditional interest of the planning departments
in the country. Furthermore, the patterr. of the committed economic
development and the distribution of the major developmental projects
coincides with the adoptation of such option, where, as it will be shown
later, the sites of the committed development prcjects are within an easy
access to most of the existing urban centres. Hence, the possibility
of accommodating the gererated urban growth by these activities would be
examined. To be more rational in the process, the existing urban centres
will be divided into two parts, that is, the expansion of the largest
urban centre in each urban node and the expansion of the other urban
centres in each urban node, to see their merits and demerits against
each other and against the other possible ortions whick is in this
particulér case the new towns option.

The new town option as a radical option will be adopted here
because it is within the concern of the Ministry of Industry and the
central planning departments. In the last fifteen years or so, and
wherever, a large industrial projects are created, especially if these

projects are located outside the existing urban centres, a new towns are
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suggested to accommodate the population that would be generated by
their activities. Hence, the validity of such issue (new towns issue)
should be ccnsidered when dealing with the urban growth problem in any
part of the country to see its merits and demerits in comparison to
cther possible alternatives.

It is necessary to stress here that no definite definition of the
new town concept exist in the country yet. Unlike in Britain where the
new towns ccncept implies having a new settlement of a size of around
100000 inhabitants, self contained and built on a virgin site, in Iraq
the term new town is given to any residential development built on a
virgin site outside the municipal boundaries of the existing urban
centres. Its size could be 2000 inhabitants and over. The idea of
the new residential quarters started with establishing large industrial
projects. To minimise the daily journey to work, among other things, a
residential quarters have been built as near as possible to these
industrial projects. Examples of such industrial quarters of a size
2000-3000 inhabitants could be found in many parts of the country, the
paper plant, fertiliser plant and oil refinery in Basrah Muhafadah,
glass industry in Ramadi and so forth. Such new residential quarters
depend heavily on the nearby large urban centres in demanding most
activities, shopping, high education, entertainment and so forth.
Accordingly, in this particular study, the term new town means any new
residential development on a virgin site outside the municipal
boundaries of the existing urban centres.

Although it could be argued that the creation of a new town of a
size of around 32000 inhabitants in case of Qaim urban node to be
coxpleted by 1985 seems to be unrealistic, the last decade experiences
of the country in this respect are promising. Several new towns of

that size in Al-Mushrack (Ninevah) and Al-Majar-Al-kabeer (Maysan) have
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beer. built in such a period of time. Furthermore, a large new town

of a size 50C00 inhabitants rave beern built in Al-Iskandariya (Babylon)
during the last decade and there is a new town in Basrah Muhafadzh
(Al-Baker New Industrial Town) to accommodate some 100000 inhabitants
under construction with a high rate of implementation. Most of these
projects are ccntracted to foreign specialised comparies to execute
the whole projects with their services within a definite period of time
with providing them with the right to import all the necessary
construction materials which either are in skortage supply and/or
unavailable locally. Also these companies have the right to bring
their own personnel with them.

To sum up, three alternative options would be adorted for the
purpose of the analysis of this particular study and an evaluation
process showing in some detail the merits and demerits of each
altermnative option would be undertaken in the remaining parts of it.
These three alternatives are:-

(a) Expansion of the major urban centre in each urban node;

(b) Expansion of one or more of the other urban centres in each

urban node; and

(¢c) Establishment of a new town in each urban node.

The principle variations not only involve a significant differences
in magnitude of comparative advarntages and disadvantages of different
urban groups in the region and its whole well being but rather they are
of great concern within different governmental derartments. Furthermore,
these alternative variations coincide with the spatial patterns of the
committed economic development, the physical charactaristies of the
study area and the aims and objectives of the study (see section 8.2).
All of these alternatives are financially feasible, where the

cerntral planning departments are responsible for financing all the
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economic functions and housing is no exception. Since, the committed
development projects in the region are approved and financed by the
national development plans, hence, the housing projects necessary to
accommodate the population generated by them are equally supported by
these plans. Furthermore, these alternatives seems to be feasible

in relation to the constraints governing this particular study, where
as it will be shown later all of these alternatives meets most of the
stated constraints, however, in different degrees,

However, the adoption of the above stated three alternatives, dces
not mean that these variations are the only possible ones, but rather
other alternatives which even might show to be very realistic cculd be
found. It might be argued, for instance, that considering of a fourth
option of expanding both small and large urban centres at once, in
each urban node, would be a reasonable one, This possibiliﬁy has been
precluded from the following systematic evaluation procedure due to the
fact that in two out of the four urban centres, the expected urban
growth is relatively small. It is 3428 inhabitants in case of Haditha
urban node and 5764 inhabitants in case of Hit urban node, The
distribution of such small figures tc two different sites could imply
that a small size services schemes should be provided to serve the
expected growth which would most probably be less ecénomical than if
the expected urban growth is directed to one site. Furthermore, the
aim from this exercise is to design alternative options with significant
differences in magnitude of comparative advantages and disadvantages to
different urban groups in the study area. However, as it will be shown
later, the possibility of expanding more than one site at once would be
corsidered later on in the study if the analysis of the urban growth

potentials in each urban node shows that there are a decisive limitations
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in absorbing all the expected urban growth in one site.

Finally, it should be noted that the problem of defining the
alternative possible strategies is faced by most of the studies of
this sort. Lichfield and his colleagues, for instarce, emphasised
this fact and argued that "only by investigating the merits of every
possible alternative may we be confident of not having overlooked the
preferred of all plans. However, we are never able to assess all the
possibilities formally and comprehensively, norto design all of them
in a detail required for implementation within the limitations of
time and other resources made possible"€1) Nevertheless, because
of limitations on the generation of the alternative strategies in
a comprehensive and systematic way, represented by the lack of the
detailed data on every square kilometre and the time limitations,

this study recommends the development potential analysis as an area

for further research in planning activities in Iraq,

8.2. Aims and Objectives of the Proposed Alternative Strategies

To achieve a best distribution of the urban growth, the
proposed strategies should fulfil a set of aims and objectives. The
expected aims and objectives are, either derived from the analysis of
physical, economic and social charactaristics of the study area
(representing potential constraints), or designed to preserve certain
valuablevinheritances. Analysis and interpretation of regional
studies suggest that certain aims and objectives can be stated as guide
lines to the proposals. These aims and objectives could be summarised

as follows:-

(1) N. Lichfield, et.al., op.cit., P.41.
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(a) The distribution of 70940 inhabitants must do more than
continue the present urtan pattern. It should establish
conditions that will encourage self sustaining growth after {985,
reinforce the existing urban centres and reduce the dominance of
the regional capital city, Ramadi.

(b) The limited agricultural potentials should be preserved
and any further urban growth should avoid areas of agricultural value
wherever is possible.

(¢) The most economical approach might in the first instance
place greatest emphasis on minimising the cost of the services and
utilities. New development could be sited primarily where there is
or expected to te, by 1985, a spare capacity in the provision of
services and priorities could be decided either on the basis of
cost or difficulty in extending provision.

(d) The very limited existing good landscape should be
preserved and the sites on river fronts should te utilised for
further urban development, unless these areas have significant
agricultural and landscape value.

(e) The existing urtan centres have a social independence and
individual vitality which should be exploited so that their essets
and cormunity facilities are fully available to the expanded
populeticn. However, the relatively strong tribal relationships
in the urtan centres of the study area should be weakened.

(f) Deily journey to work skould be minimised.

(g) Negative envirormental effects of the developrent

projects on the expanding population should be eliminated.
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(£) The prorosed urban growth pattern. should cope with the

overall regional development cbjectives,(1)

(i

i) Alterrative strategies should be flexible, i.e., it should

be possitle for each phase to function efficiently and not to te

dependent on further growth to tzke place.

(1) Among the most relevant objectives stested in the regional
development plan of the U.E.R. were:-

1e

Raw material oriented industries should be developed in the
region tc utilise the aburdant natural rescurces to meet the
regional and national needs of Irzq and the Arab countries
from the products of such industries and to diversify tke
Iragi economy.

The optimum utilisation of the very low agriculturzl
rotentialities.

Raising the proportion of the women in the labour force of
the region.

Reducing the income gap between different parts of tke region
and between its rurel and urban areas.

Improving the services and public utilities and rzising the
level of their provision to the national average committed
in the Lcng-Range National Development Plan (1981- 1990).

Reinforcing the pattern of the settlement hierarchy to
increese the efficiency of provision of services in the
region.,

The utilisation of the cormitted trensport network in the
region to strengthen the interlinkages between it and the
other parts of the country frocm the one hand and the Areb
countries, especially Syria and Jordor from the other
hznd.

The better utilisation of the good landscape snd the
kistoricel sites in tourism.

(See Plarar, op.cit., Final Report, PF.76-78).
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It is necessary to note from the beginning that the above
stated aims and objectives are not fully compatible with each other,
but rather conflict may be found between one or more of them. Such
contradictions are expected and this alone does not rule out the
vitality of the alternative proposed strategies. It reinforces this
vitality, especially if a method like the goals-achievenrent
technicue is adopted which, first, considers a set of possible ranges
of factors in the analysis of any problem; seccnd, gives different
weights for different factors and alternatives in question; and third,
depends on the final accumulated scores in the evaluation of the
preferable solution.

8.3. Constraints in the Analysis

Due to the natural features of the study area and the spatial
distribution pattern of econoric development taking place there (both
of these two aspects have been discussed in some details in chapter
six), several constraints impose some limitations on the analysis of
the distribution of the expected urban growth. Among the most
important constraints that should be taken into full consideration
are:-

1e Although the forthcoming analysis could suggest that the 70940
additional residents or at least part of them could be accommodated
within existing urban centres, further subétantial growth may be
inhibited either because of physical limitations or public utilities
and services thresholds. Hence,expected growth beyond 1985 has also
to be anticipated and the year 2000 has therefore been adopted as the

approximate target date for long range planning purposes.
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2. Location of basic employment will exert a strong influence
on the possible distribution pattern of urban population. In
addition, the location of the basic employment has a very powerful
influence on most other issues e.g. on indirect and induced employment
and indeed almost every other factor. Hence, to minimise the travel
time, travel time cost and cost of transportation of employees, the
study area has been, for the purpose of urban growth distribution,
sub-divided into five urban nodes, they are: First, Ramadi urban node
to include Ramadi City and Habaniya town. Second, Hit urban node to
include Hit, Kubaisa, Al-Furat and Muhamadi towns. Third, Haditha
urban node to include Haditha, Haqlaniya and Parwana towns. Fourth,
Ana urban node to include Ana and Rawa towns. Fifth, Qaim urban node
to include Qaim, Karabla, Rummana and Ubaidi towns.

The urban nodes are defined on the basis to include all the
existing urban centres which are within a diameter not more than one
hour travel time, with Qadha centres as a focal point of these urban
nodes. (See map (8.1)). However, since there is no major committed
development projects in Ana urban node, the urban growth analysis will
be extended to include all the above stated urban nodes except Ana.

3. The severe natural conditions in the study area favour the
distribution of most urban growth to be accommodated either in existing
towns already situated along Euphrates River or in a new site along it.
This fact will eliminate the possibility of urban development in areas
distant from the river, except in one case, where thereis the possibility
of expanding Kubaisa town and/or the creation of new town nearby Hit
Cement factory to accommodate the urban population increase expected to

result from the establishment of the cement factory.
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The expension of existing urtan centres already along the river
and the possibility of creating new ones along it not only avoids the
severe natural conditions but also coincides with minimising the cost
of providing services and public utilities. In particular it reduces
the difficulties and costs of providing water, drainage and other
infrastructure facilities.

4, No urban development could be undertsken in areas liable to
flooding as a result of the establishment of Haditha dam.

5. As with agricultural production, the safeguarding of mineral
deposits for possible future production should be treated as of
considerable regional importance. This should form a constraint
factor on urban grcwth taking place, at least on a major scale on the
land affected.

6. Urban development in areas within factories pollution sphere
of influence will also be avoided.

The above constraints suggest that the possible urban growth
pattern in each urtan node and according to the stated alternative
proposed strategies could be summarised as follows (Map (8.2)):

First, In Ramadi urban node there are the possibilities of
expanding Ramadi City and Habaniya town and/or the creation of a

(1)

new town near Habaniya tourist village. No site for a new town

has been suggested, by any government department, to the west and
south Qest of Ramadi City due to the richness of the area with mineral
deposits: calcium carbonate, gypsum and phosphates. Also no new town
site has been suggested between Ramadi City and Habaniya town, for it
is unjustifiable in relation to the location of basic employment in

this urban node.

T1) Although the suggested new town site is outside the delineated
urban node of Ramadi, nevertheless it will be incorporated in
the analysis of the urban growth pattern of this urban node
because of the importance of the basic employment generated in
this area. Furthemore, the daily journey to work from this
site to Ramadi City is just over one hour travel time.
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Second, In Hit urban node there are the possibilities of
expanding Hit and Kubaisa towns and/or the establishment of a new
town about 10 km. south east of Hit Cement Factory, that is, outside
the pollution zore of the factory. The possibility of expanding other
urban centres in this urban node have been excluded due to;(a) the
additional travel time and cost of transportation associated with that,
where Baghdadi and Muhamadi towns are about 38 and 20 km's respectively
from Hit, and if they have to be connected directly to the factory new
roads should be required which are relatively costly. More than that
Baghdadi town is outside the delinated range of the urban node. Al-Furat
town has been excluded being on the other side of the river which means
that if this possibility has to be considered, then a permanent modern
bridge(1) should connect it with Hit which will be very costly unless
justified by other development objectives which at this stage have not
been delineated; and (b) the committed urban growth in this urban node
is relativelysmall (about 5764 inhabitants) which does not appear to
justify the possibility of considering more than three alternatives.

Third, In Haditha urban node there are the possibilities of
expanding Haditha and Haqlaniya towns and/or the establishment of new
town near Haditha dam., Parwara town has been excluded from analysis
being on the other side of the river which, as in the case of Al-Furat
town, connecting it with Haditha town through permanent modern bridge
would be very costly.

Fourth, In Qaim urban node there are the possibilities of expanding
Qaim, Karabla and Ubaidi towns and/or the creation of new town east of
Ubaidi town along the river. Like the case of Al-Furat and Parwans
towns in the second and third points above, the expansion of Rummana

town has beenexcluded fror the analysis for the same reasor,

(1) The town is now connected through movable bridge with very
limited loading capacity.
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8.40 Analysis of Factors Affecting Urban Growth Distribution

in the U.E.R. (One: First Priority Factors)

To achieve the realistic approach in the anzlysis and to cover
all the possible aspects that could affect the urban growth pattern
in the study area, ten different factors which seem to affect such
growth have been chosen for more detailed analysis (table (8.1)).

They include socio-economic, physical, environmental and structural
elements.

Since the goals-achievement technique will be adopted in the
analysis of urban growth and the evaluation of the alternmative
suggested strategies, it is necessary from this point to derive a set
of weights suggesting the relative importance of each of these factors.
It should be noted that, as it has been seen earlier in chapter seven,
the derivation and assigmment of such weights is a subjective deecision.
Even tre range of weights is subjective, as they could extend from 1
to 100 or from 1 to 10, each of these ranges providing differing results.
However, for the purpose of this study and because of data limitations,
three types of factors heve been distinguished. Those elerents of
greatest importance were given the highest weight (3 points), elements
of secord importance vwere given secord highest weight (2 points) and
elements of the lcwest importance were given lowest weight (1 point).

In assigning weights to different factors, aspects such as; the
relative importance of the factor in achieving the stated aims and
objectives of the proposed stretegies; the time dimension of the
inflvence cf the factor, whether it is of immediate or foreseeable ir
the future; and the nature of the influence of the factor, whether it

is of direct or indirect effects, have been taken into considerstion.
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Table (€.1)

Factors_ Effecting the Urban Growth Distribution

and their Assigned Weights

Code | Weight Factors
1 3 Availability and spere capactity of services
and public utilities in the existing urban
centres.

Cost ¢f providing services and public utilities.

Daily Journey to work: travel time, travel tine
cost and cost of transportetion.

3 Aveiletility of land for urban grovth.

5 2 Preserving good quality landscape.

6 2 Social corsiderations: social relationships and
personal preferences of location and city size,

7 2 Reinforcirg the existing settlements end
incressing the efficiency of ihe settlement
rattern.

8 1 Accessibility to regionel and/cr rnational

infrastructire facilities and the economicel
utilisation of trLese facilities.,

9 1 Future potentials of ecoromic development and
urkarn growth.

10 1 " Improving the urban structure of existing urban
cerntres,

Accordingly, fectors such as the availability of spere capecity of

services in existing urbtan centres, the cost c¢f rrovision of services,

the dsily journey to woik and availability of land for urban growth

have been given the highest priority, for they are of vital importance

in any urbén growth policies, they are expected to contribute hkighly in
achiieving the stated aims and objectives of the prorosed stirategies and

they immediately and directly affect these strategies. On the cortrery,
fectors such as the sccessibility to regional and/cr nationel infresiructure

fecilities, future potentials of ecoromic cdevelopment and urban growth and
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improving thke urtan structure of existing urban centres, have been
regarded as of leest importance for the purpose of the eanalysis of this
particular stidy. They heve been given a weight of (1). This is due
rainly to their limited expected rcle in achieving the aims and
objectives of the proposed strategies, It is not expected that such
factors will cortribute kighly in reducing, for instance, the protlem of
unbalanced existing urban system of the region, or minimising the cost
of urban growth or contributing highly in preserving the very scarce
agricultural land and good quality landscepe and so forth 6f tl.e rain
ains of the urben growth strategies stated ezrlier. Their role is mostly
of indirect character. The remaining factores included in the analysis
are in between the two above groups in affecting the urban growth pattern
of the study area, hence they have been regarded of secord prioxrity and
given a weight of (2) (see tadvle (8.1)).

It is important to note that the fectors stated above and the weights
assigned to *Lem are not absolute ones. Instead, they are probably
variable over time depending on the prevailing circurstances, the prohtlem
and/or problems under investigation, and more irportantly the urtan growik
objectives. The weights are influenced by the regional and national
development aims and objectives. Finally, as it has already been
rentioned, the personal judgement and preferences of the planner and/or
plamning team also play an important role in the assignment of elternative
weights to these various elerents.

However, it should be noted that later on, in choosirg of tkre
preferred sirztegy, & test of the importance of the adopted weig@ting
systew will be dore through using a sensitivity analysis and relaxetion

of essunptions.
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In general, the enalysis and testing of each factor will be given
in sorie detail and zccording tc each urban rode. Hovever, due tc the
nature cf some factors, suclk es the availability and spare capecity of
services and public utilities in existing urbtan centres and the cost of
providing services and publuc utilities, their analysis will include all
the urban centres within the study area, regardless of whether they are
suggested for furtker urban growth or rot. For the first factor the
analysis, in part, will include all the urban centres due to the fact
that some of the services and public utilities are supplied fror the
main urban centre of each urban node to serve all the other urban centres
of that urban node. For the second factor all the urban centres will be
included to 1aise the significance of the findings.

Based on the results of the gnalysis of each factor, weights will be
given on a pointes basis to each proposed strategy for each urban noce.
For the purpose of this study, three grades have been distinguished;
first priority alternative will be assigned 3 points; second priority alter-
native will be given 2 points;and third priority alternative will be given
1 point. The highest weight will be given to the altermative which btest
achieves or raeximises the aims of the factor under investigation. The
lowest priority will be given to the alternative which least corresponds
or achieves the aims of that factor, or achieves it to & very limited
extent. The justification of essigning weights to different factors is
given at the end of the anralysis of each factor.

8.4e1. Availability and Spare Capecity of Services and Public Utilities

in tte Existing Urban Centres

The provision of many services sucl as water supply, electricity,
telephores, healtl, education, municipal services and so on, not cnly
contributes greatly to *he quality of life but may also he important

factor in decisions affecting the location and extent of future

development in general end urban growth, in particular. On the other
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hand, spare capacity in existing services could also he an important
factcr in stimuleting new urban growth.

To examine the effect of 1his factor on the distribution of urban
growth in the U.E.R. a detailed survey of the types and level of
prevision of a group of services and public utilities has been carried
out in the covrse of this research. Eight different types of services
have beer. investigated., They are, municipal services (including refuse
collection, rozd paving, parks and parking services), water suprly,
electricity, telephones, mail, educational (including, kindergarten,
primary schools, secondary schools and other educational services),
health and public libraries services. This section will be divided into
+wo main sub-sections, the first c¢ne will elatorete on the availability
end level of provisicn of the investigated services and public utilities
and the second sub-section will be devoted to an enalysis of the spare
cepacity, if any, of these services and public utilities in the existing
urban centres,

(4) Types_and level of provision of services and public uvtilities

Most urban centres of the study area are provided with most cf the
essential services. If the municipal and educational sub services are
regarded, for the purpose of the analysis as a separate and independent
services then table (8.2) would show that 1% urban centres out of 16 zre
provided with 10 or mnore cf the services. However, although the simple
correlation co-efficient between urban size and rnumber of the services
provided shows is low (+ 0.391)(1) it is clear that this ccrrelation is
a positive one and indicates that the larger the population size of the

urban centre, slightly the higher the rumber of services provided. Hence,

hot surprisingly Ramadi City, the regional capital with Eit (the third

(1) This correlation co-efficient is extracted from the data given in
table (8.2).

=422~



*S93N3TISUT JUTUTBI) €I8yove) puR 93N3TIEUY TEOTIFOTOUYDa] ‘STOOIPS TBUOTIBIOA IpPNIGUT 4

o1 X X b'¢ X| «x X e X X 054 PTIEQ)
¢ L4 X| X 058 BUCIINY
L X X ' X x{ ¥ X X X X X 0s1g BrgUIEY
4 X X X | X x| x X X X X X 05824 wrh
€1 X X X X X | X Xi x X X b X X 0529 Buiy
4! X e X X ¢ b4 X x| x X X X X 0589 wuy
1 X b X X x| x X ' X X X 0052 BUBAL ]
2 X ' X X ¢ X| x ' X X X X os8y slyustbuy
¢l X X X X e X x| x X X X b ¢ X 051¢t 3 TETH
6 X X ] x X X X b4 X 0521 Tpemey
4 ) ¢ X 056 jning-1y
3! X X Y X X{ ¥ ' X X X X 005V BTOQ 1Y
o4 by Y X X X{ ¥ X X e b ¢ osht TPUpYINg
vt e Y L] X X X X X|{ ¢ X X X X X 05161 ATl
4 X e X X b¢ X x| x Y X X X X 8LEL2 vlyueqn)y
t X e x| t X X X X| ¢ X X X e X £65101 TpURrY
Ccin 1278 B ﬂ b

[ A= ] [ onlilg +] n o O oM [l ] 3l e

o £ o [ @ TEYm Qv Hl o3l P ®H

IRE | SE|E| sRER|SE|AEE | 5|2E pu WoRoITIo0 | WTaed

m. 8 - m. u g -= - el I 7 W .M o frddng utred | exied esnjyay pvoy

®8 b JoT3eonpy m TorEN 830TAL9g TedroTuny

30TAIBS JO odif uoTywTndog ?¥11uUa)
uvyrg

§313Us) umqx) Aq ®waxy Apnjg Y} UT paplAoid £a0fadag jo sod Ay, pajoetas

(2°8) sar1quy

423~



largest urban cerntre in the region) came in the first place, each
provided with all the services that were examined. Habaniya town,
despite being the second largest urban centre came in the second place
with 13 types of services., This cculd be attributed mainly to; first
and the most important factor, its proximity to Ramadi City. It is
ebout 20 km, south east ¢f Ramadi, accordingly it can easily benefit
frem all higher order services provided there; second, the service which
was not available (other educational services which inciude either
vocational schools, technological institutes and teachers training
institutes) is of the type that could be rrevided in very few towns

of the whole urtan syster in the region without affecting the
perfornance of & town like Habaniya and; third, Habaniya is of a third
administrative order. It is a Nahiya centre compared to Hit which is
e Qadha centre.

With Habaniya, 4 other tcwns were each provided with 13 types of
services. All of these urtan centres ere within second end third order
groups of urban centres and are of second administrative order, excert
Rawa which is & Nahiya Centre, but it had been created before about
40 years ago and represents the most important settlement to the north
of Buphrates River. Its importance will even increase more with the
flooding of Ana town and resettling the latter's population sone 30 km.
south east of the present site.

At the other extreme, the very low provision of services in both
Al-Furat and Rummans tovrs is exceptional and could be attributed to
the recent creation of both urban centres which means that the
puricipal framework resporsible for the provision of municiral services
was not completed at the time of carrying out the field survey., However
the field visits to these towrs showed that schools at primary and

secondary levels were provided but they are not included in table (8.2)
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due to the lack of cetailed data that could be used in further .analysis
of spare capacity and cost ¢f rrovision of services.

The committed services schemes in the study area will raise the
equity and level of the services provision throughout the study
area. Details of table (8.3.1) shows that after implementing the
committed services schemes, every urban centre in the study asrea will
be provided with wost ¢f the investigated services. The lowest nurber
of services provided will be in Muhamadi town (eleven services). This
will decrease the gap between the highest and lowest order of urtan
centres from 12 to only 3 services. No urban centre in the study area
will stand without provisiorn of the most basic services which are water
supply, education at primery and secondary stages, health, electricity,
muricipal, telephones and mail services,

De :ails of table (8.3.2) which shows the type, capacity and date
of completion or the expected date of completion of some services
scheres where access to the data was possible, indicate that a
considerable additional capacities are added and will be added to the
level of provision of the services whick were provided wher. the field
survey ves carried out. This is particularly true in case of the
educational services a2t different levels, water supply services,
runicipal services and healthservices in the capital city of the
region (Ramedi City). The additional capacities generated or that
will be gererated by these schemes will be corsidered when analysing
the spare capacity of provision of services and public utilities in
the next sub-section, where the field survey showed that almost all the
services schemes urder construction will Be completed by the end of
1982, Furthermore, most of the educatioral services schemes were

completed when the field survey was carried out and the remaining
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scrhemes were expected to te completed later in 1980. The runicipal
services schenes were zlso expected tc be corpleted mainly in 1980.

Water supply schemes were expected to be cormpleted mainly in 1S81, The
only committed services schemes which vere expected to be cormpleted after
1982 are the water supply and hospitals schemes in Ramadi City.

Taking the rate of the implementation of the development projects,
in Iraq, in recent years which is found in chapter five to be around
80% of the a2lloceted investment one could expect that all the services
schemes expected to be implemented by 1980-1981 are now completed£1)
Furthermore, since this study is dealing with the urban growth problem
in the region up to the year 1985, all the services schemes under
construction are expected to be completed by that time and the study,
for the purpose of the analysis will assune that trese schemes are
actually implemented.

Provision of specific services is not the only aspect which should
be given a special consideration. What is at least cf equal importance,
the standerd and range of provision of these services. The percentage
coverage of the totel population of the urban centres, standard of
provision and corplementarity of rrovision are of crucial importance in
analysing the provision of different services.

In an attempt to analyse the standard of provision of services in
the urban centres of the region, correlation co-efficients appear as
the most obvious technique to vse. For each investigated service, a
set of criteria have teen included in the analysis. The selected
criteria differs according to the type of the service and in each
case the criteria chosen are thought to be a suitatle measurement of

the level or standard of provision of that service.

(1) An interview with the locel leadership of Al-Anbar Muhafadeh in
Atha-Thawre deily newspaper in January 1982 confirmed that all
these projects were completed by the end of 1981, (See Atha=Thawra
Daily Newspaper (19€2)) (In Aradic), Baghdad, No. 4260, 15th
January, P.7.
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The Correlation Matrices,(1) tables (8.4) to (8.13) which indicate
the linear association betveen tlic variables reveal some interesting
relationskips. Although not alil the details of these tabtles will be
utilised in tkis section, especially the factors concerning the per
capita capital and anrual running costs, i.e., factors number 2 and 3,
nevertheless, they have been presented here to avoid repetition elsewhere,
The following analysis surmarises the most impor*ent relationships
according tc individual services.

(2) Municipal Services

Municipal services in the urban areas of the region, like any
other urban areas in the country are provided by the municipality, which
exist in every urban centre (except Baghdad metropolis where a special
body called Aranat Al-Asira is responsible for providing the municipal
services). Municipal services provided include road p=ving, refuse
collection, parking, parks and other edrinistrative and supervisory
services. These services are provided within the boundaries of each
municipality.(2)

Bight different criteria have been cornsidered. They cover in
one way or znother, all the invesiigated municipal services, (Table
8.4). The actual and needed retios of municipal staff znd
mechanicel equipment(3) relate to every municipal services sirce
botlk the staeff and mechanical equipment are utilised in providing

these services and corsequently cen be used as a measure of thre

stendard of provision of the service. Per capita ares of raved roads

rTj Data used in deriving the correlation Matrices were obtzined from
the field survey.

(2) Provisicn of municipal services outside municipal boundaries are the
responsibility ¢f local government zdrinistretion. The locel
government cdrinistretion exists in every Muhafzdha and provides
svch services centrally (from the central city of the Muhafzdka) to
all arezs ouvtside the runicipal boundaries of urban centres.

(3) The actual and needed municipal staff and mechanical equipment retio
represent ihe number of the actual and/or reeded municipal steff and
mechenicsl equipment per each 1000 inhabitants of the urban centres
of the study area.
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and park space reflects, in part, the level of toth rozd paving and
park space services. Per capita capital and annual running cecsts
kave not been used as & measure of ithe standard of provision of the
services. The level of costs may differ even if the level of
provisior. is the same as a result of either economies of scale gained
in larger urtan areas or differences in the date of provision of the
services, especially in the case of services utilising a higher ratio
of capital assets.

The resulting correlation matrix (table 8.4) indicates that there
is a low and negative association betweenmost of the selected criteria
and the size of population. The low and negative association between
the needed municipal staff and mechanical equipment, on the one hand,
and population size, or the other hand, which took the values of
(-0.350) and (-0.306) respectively, indicating that the larger the urbtan
centre is, the lower the need from both items is and consequently the
more efficient the municipal services in larger urban areas are. The
moderate and negative correlation between actual municipal equipment
and population size (-0.411), means together with secornd point above,
that enlarging the size of urban areas minimises the ratio of mechanical
equipment to population as a result of the ecoromies of scale and more
rational utilisation of this equipment. This genralisation is applied
to some extent to municipal staff, where the actual ratio shows almost
no sssociation with the size of the urban areas while the needed
municipal staff ratio shows a low and negative association (-0.350).
The more rational utilisation of both manpower and mechanical equipment
would rather be apparent if the proportions of the munieipal staff and
mechanical equipment provided by the Central City (Ramadi) and Qadhas

Centres to serve the smaller urban centres are measurable,
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Tatle (8.4)

Ccrrelation Matrix (Municipal Services)

Variatble 1 2 3 4 5 6 7 8 9 10
1 1.000
2 0.230 | 1.000
3 -0.208 | 0.713]1.000
4 0.0%1 [ 0.460[0.212]| 1.000
5 -0.350 [ 0.7230.935| 0.345| 1.000
6 | -0.411 | 0.11110.637] 0.499| 0.778 | 1.000
7 -0.306 | 0.678{0.947| 0.272{ 0.960 | 0.627 | 1.000
8 ~0.393 | 0.369{0.493[-0.133| 0.420 | 0.310 | 0.094| 1.000
9 -0.272 [ 0.843|0.874] 0.433| 0.930 | 0.445 | 0.899] 0.769 |1.000
10 0.172 | 0.812[0.605| 0.425] 0.731 | 0.292 | 0.648 |~0.017 }0.707 |1.000

Where variable

1

1

2
3
4
5
6
T
8
9
0

The level of

Porulation size,

Actual municirel staff ratio,
Needed municipal staff ratio,
Actual municipal mechanical equipment
Needed municipal mechanical equipment

Per capita area of paved roads end,
Per capita park space ares.

ratio,
ratio,

Per capita capital cost of municipal services,
Per capita annual running cost of municipal services,

Number of rechanical equipment used in 1976 and after,

rrovision of road paving services seems to be higher in

smaller urban areas where it is found that low and negative associations

(-0.272) exist between the per capita area of paved roads and the

population size.

Park services are found to be slightly higher in larger

cities, where a low and positive association (0.172) is found between per

capita park space area and population size.

To sum up, municipal services in the urban areas of the region seenm

to be slightly higher in the lerger ones with achieving more rational

utilisation of both municipal staff and mechanical equipment.
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(b) Water Supply

The source of potable water in the study area is the Euphrates
River. It is a very safe source. The field survey showed that by 1980,
nine water supply schemes were supplying 12 urban centres, which means
that, first, three urban centres were provided with drinking water from
water schemes in other urban areas. These urban areas are namely,
Haqlaniya, Rawa and Karabla served from Haditha, Ana and Qaim towns
rengctively. In addition, Kubaisa town is found to he served from a
special water scheme located in Hit town. The location of Kubaisa
scheme in Hit (to secure the cortinuity and safety of the water source)
contributed to the high capital cost of the project compared to other
water schemes in the region. It is found, in the field survey, that
the per capita capital cost of water supply in Kubaise was about 46 I,D.
cocmpared to only 8 I.D. in both Hit ard Habaniya towns and 10 I.D. in
Ramadi City. Second, three out of the four reraining urban centres in
the region were not supplied with drinking water and they were using
the river's water directly., These tovns were Baghdadi, Rummana and
Ubaidi. The fourth urban centre, Al-Furat is provided with drinking
water from Hit by tankers. This method of supply is not efficient. It
depends on the spare capecity of the Hit scheme and it hardly covers all
the residerts of Al-Furat town. However, this method of supply is a very
temporary one and with the comrpletion of water supply schemes under
constructiﬁn all the urban centres will be provided with drinking water.

In urban areas provided with water supply all the properties, except
isolated ones which are outside the municipal boundaries, are connected to
the main supplies. Meters are used in about 93% of the connected

properties. In properties without meters, usage estimates are made to

~432-



devise charges for water consumption.

The field survey also showed that water supplied from water schemes
was acceptable from a public health consideration. It is found that no
individual illness or epidemic of any sort originated from the use of
existing water supplies.

Finally, it is found that 5 out of 9 water schemes were utilised
in fire fighting. Eight urban centres (Ramadi, Habaniya, Haditha,
Haglaniya, Ana, Rawa and Karabla) were utilising the water supply schemes
in‘fire fighting. The reraining urban centres were using Buphrates
River directly for this purpose.

To measure the level of provision of water supply by urban size,
three criteria have been chosen, they are per capita water consumption,
condition of treatment plants and percentage of distribution network in

(1)

a good condition. The first criterion is of course the most important
indicator of the level of provision. The resulting correlation matrix,
(table 8.5), shows no association between urban size and per capita
water consumption, while it shows very low positive and negative
associations with both conditions of treatment plants and percentage of
distribution network in a good condition which took the value of (0.164)
and (-0.240) respectively., The above analysis suggests that the level
of provision of the service is elmost the same in all the urban centres
provided with water supply.

(¢) Electricity Services

Electricity is generally available throughout the region. It is

obtained either from the national grid via primary and secondary

sub-stations or from local diesel powered generators. The national system

(1) The conditions of the capital assets of different provided services
are obtained from the relevant departments. The estimation of the
conditions of the capital assets in each department depends on a
set of criteria. These criteria include among other things the
number of years the assets are in operation, the remaining length
of life of these assets and the level of their operational
perfomance.,
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Table (8,5)

Correlation Matrix (Water Supply)

Variable 1 2 3 4 5 6
1 1.000
2 ~0,390| 1.000
3 =0,5251 0.970 | 1.000
4 ~0.075| 04347 | 0.981| 1.000
.5 0.164| 0.395 | -0.630(-0.252| 1.000
6 1 =04240{-0.560 | =0.663|-0.571 |-0.010 | 1.000

Where variable Population size,

Per capita capital cost,

Per capita annual running cost ,

Per capita water consumption,

Condition of treatment plants, and
Percentage of distribution network in a good

condition,

I A~ VN =
LI I (I T

is based mainly on voltages of 132 aﬁd 33 KVo At primary sub-stations
the voltage is transformed down to 11 KV. and distributed by a secondary
distribution system to the larger industrial establishments and to number
of sub-stations, where the voltage is further transformed down to
380/220 V. for supply of public distribution system and to the smaller
industrial and commercial premises.

The field survey showed that, Ramadi City, Habaniya, Hit, Kubaisa,
Al-Furat and Muhamadi towns are served from the national grid system via
3% KV. network, with Ramadi also being connected to the 132 KV. network,
The remaining urban centres are served by diesel generators from Haditha,
Ana, Qaim and Baghdadi towns, each serving the towns belonging to their
Qadha except the one in Baghdadi which serves itself only.

As in case of water supply, all the properties within the municipal

boundaries of each urban centre are supplied with electricity.
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To examine the level of electricity service provision by urban
size, three criteria have been chosen as in the case of
water supply (table 8.6). The resulting correlation matrix indicates
that the larger the urban centres, the higher the level of service
provided is, where a very high positive correlation is found to exist
between per capita consumption and population size (0.831) and a slight
positive asscciation between the latter and the condition of sub-stations
and diesel generators.

Table (8.6)

Correlation Matrix (Electricity Services)

Variable 1 2 3 4 5 6
1 1.000
2 0.762 | 1.000
3 -0.562 [-0.773 | 1.000
4 0.831 | 0.831 [-0.435 | 1.000
5 0.286 | 0.854 |-0.274 | 0.610 | 1.000
6 0.020 | -0.540 | 0.137 [=0.515 | -0.733 | 1.000

Where variable Population size,

Per capita capital cost,

Per capita annual running cost,

Per capita consumption,

Sub-stations and local diesel generators
condition, and,

Percentage of distribution network in & good

conrdition.

nown

(o)) W -

(d) Telephone Services

All the urban areas of the region, except Al-Furat town, are
provided with telephone services. Until 1976 the level of telephone
service provision was very low indeed, In that year, the total number
of installed telephones in Al-Anbar Muhafadha, and not the U.E.R.

region, was 2885 telephones, i.e., 0.7 installed telephone for every
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(1)

100 perscns, The field survey showed, as in the case of other
services, a very rapid increase in the‘level of provision. It was
found that the number of installed telephones in the study area alone
increased to 4410 telerhones. This increase brought the telephone
ratio to 2.24 telephones per 100 persors, i.e., more than threefold
increase over 1976.

To find out the variation in the level of telephone service
provision by urban size, five criteria have been used,
(see table 8.7). The resulting correlation matrix clearly dindicates

Table (8.7)

Correlation Matrix (Telephone Services)

Variable 1 2 3 4 5 6 7
1 1,000
2 0.849 1.000
3 0.036 0,295 | 1.000
4 0.017 0.372 | 0.218 | 1.000
5 0.174 0,473 | 0,218 | 0.757 | 1.000
6 0.330 0.419 | 0,212 | 0.223 | 0.288 | 1.000
7 0.010 | -0.133 | 0.093 [-0.096 |[-0.087 | 0.141 | 1.000

Population size,

Per capita capital cost,

Per capita annual running cost,

Actual telephone ratio,

Telephone ratio if full capacity of exchanges
are utilised,

Exchanges conditions, and,

Percentage of network in a good condition.

Where variable

[

1
2
3
4
5
6
7

(2)

that no sign of assocciation exists between the actual telephone ratio

and population size while it is found that a low but positive correlation

T1) Planar, op.cit., Appendices of Stage One, P.I.14.

(2) The telephone ratio is measured in terms of number of telephone
lines per 100 persons. The actual telephone ratio means the number
of telephone lines available at the time of carrying out the field
survey per 100 persorns.
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exist between the latter and both telephone ratio if the full capacity
of exchanges are utilised (0.174) and condition of exchanges (0.330),
These correlations suvggest that the larger the urban area is, the
higher the expected telephone ratio will be and the tetter the exchanges
ccnditions are. The matrix also suggests that telephone services are
slightly better in larger urban centres.

(e) Mail Services

According to the data received from the post and telegragh
department in Al-Anbar Muhafadah, during the field survey period, there
were 19 post offices in the study area. The distribution of these post
offices within the study area are shown in table (8.8).

Mail services ere found to be more comprehensive in larger urban
areas than the smaller ones., Table (8.8) best illustrates this, through
analysing the type of mail services provided in each urban centre.
Details of the table indicates that post office boxes are available in
Ramadi City alone and are provided by one post office. Post Saving
Services, on the other hand, are provided in 9 urban centres by 11 post
of fices mainly located in the main urban centres (second and third group
of urban centres). Only the very basic mail services (letters, parcels
and telegraph) are provided by all the post offices in the region.
However, a number of very up to date comprehensive systems (comprising
post, telegraph and telex services) are under implexrentation in several
of the urban centres of the region, namely Raradi, Hit and Qaim. This
new system will be extended to include up to the Nahiya level.

Raising the level of provision of this service and communication
services in general whether quantatively or qualitatively is of vital
importance due to the economic development taking place in the region
and its consequences on standard of living and mobility of population
to the new employment locations which finally increase the demand on

such services.
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Table (8.8)

Types of Mail Services Provided in the Urban Areas

of the U.E.R.

Urban Number | Letters |Parcels | Telegraph|Saving|Post
Centres of Post Office
Offices Boxes

Ramadi X
Habaniya
Tourist
village
Hit
Baghdadi
Kubaisa
Al-Furat
Muhamadi

Haditha
Haglaniya
Parwana

ofe

>4

54

Ana
Rawa

P4 DA P4 S

Qaim
Karabla
Rummena
Ubaidi

M bd b Ngﬁ B bd b4 bd DA D4 P4 ggs
E R B %gj b bd D4 b4 Dd D44 gjs
b4 M4 Ngj b P bd b4 DA P4 P4 B ;lE

Region's
total 19 19 19 19 11 1

Note: Multiple X means that more than one post office are
providing the specific mail service.

(f) Educational Services

Educational services is one of the most basic and essential
pre-requisites of socio-economic development and for the welfare of
the population. The Iragi development plans since early 1970's,
especially the National Development Plan, 1876-1980, have given special
importance to the provision of education services at all levels ard

a considerable amount of investment has been channelled into this sector.
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To assess the level of education services in the study area,
different criteria have been chosen, such as the atterndance ratio

(1)

of children at each school age, pupils per class, pupils per

teacker and so on (see tables (8.9)—(8.11)). The level of provision of
education services is analysed for the cases of kindergartens, primary
and secondary stages. Vocational schools arnd higher education services
are not included in this analysis due fto their special requirements for
. their concentration in specific urban areas, mainly the very large and
central ones, and not necessarily in all the components of the urban
system.

(i) Kindergarten Services

Kindergartens provide their services to children 4-5 years of sage.
Only seven of the urban centres in the region were found to have
kindergarten services. They are the central city in the region (Ramadi
City), the central cities of Qadhas and only two important urban centres
(Habaniya and Rawa), which are of the third administrative order (Nahiya
Centre).

Analysis of the level of provision of kindergarten services in the
above urban centres showed that the level of provision of this service
is higher in the smaller ones among them. This general trend is
reflected by a high and negative association between urban size and
attendance ratio of children at age 4-5 years, which took the value of
(-0.728) and the moderate and positive association between the former
and both pupils per teacher (0.550) and pupils per class (0.574) (see
table (8.9)).

The high and negative association between urban size and attendance
ratio means that the bigger the urban centre, the less the attendance
ratio , while the moderate and positive association between the former and
both pupils per teacker and pupils per class means that the bigger the

urban centre the higher the number of pupils per tezcker and class and

(1) Attendance ratio is the number of pupils per 1000 inhabitants at the
age of specific schooling stage. In Iraq the average schooling ages

are 4-5 years fcr kindergartens,6-11 years for primary sckools and
12-17 years for secondary schools,
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Table (8.9)

Correlation Matrix (Kindergarten Services)

Variable 1 2 3 4 5 6 7
1 1.000
2 -0.569 | 1.000
3 =0.753 | 0,933 | 1.000
4 -0.728 | 0,788 | 0.921 1.000
5 0.550 |-0.540 {-0.680 | -0.516 | 1.000

. 6 0.574 |-0.157 | -0.290 | -0.058 | 0.627 | 1.000

7 0.031 |=0.512 | -0.481 | -0.235 | 0.792 | 0.323 | 1.000

Where variable Population size,

Per carpita capital cost,

Per capita annual running cost,

Attendance ratio of children at age 4-5 years,
Pupils per teacrer,

Pupils per class, and,

= Percentage of buildings built in 1975 and after.
consequently the lower the standard of provision of the service.

~T OV W N>
(NS | B L

(ii) Primary Schools Services:

Primary schools, normally provide their services to children 6-11
years of age. If Al-Furat, Muhamadi and Rummana towns are excluded (for
reasons mentioned earlier in this section), all the urban areas in the
region are provided with primary schools.

The level of provision of primary schools and the attendance ratio
is very high, as a result of the compulsory primary education started in
the academic year 1978-1979. No significant differences have been seen
among different urban size centres and in many cases, it is found that
the correlation co-efficient between urban size and the chosen
criteria are approximately zero (see table 8.10). The evenness in the
level of provision of this service could easily be attributed to the fact
that the normal catchmert area is small in some cases (up to 500 meters),
so no significant proportion of pupils are expected to commute fromr other

settlements, especially other rural settlements, This is true and confirmed
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by the availability of primary schools at every urban centre and even
in each group of rural settlements.

Table (8.10)

Correlation Matrix (Primary School)

Variable 1 2 3 4 5 6 7 8
1 1.000
2 -0.213| 1.000
3 -0.359| 0.920 { 1.000
4 -0.,294| 0.871 | 0.877] 1.000
5 -0,082} 0.363] 0.291] 0,708 { 1.000
6 ~0.0071 0,111 | 0.031] 0.474 | 0.913] 1.000
7 -0.029 0.757| 0.495! 0.357 | -0.031 [-0.208] 1.000
8 0.109{-0.445 |-0.271|~0.367 | -0.302 [-04123 |~0.117 | 1.000

Where variable Population size,

Per capita capital cost,

Per capita annual running cost,

Attendance ratio of children at age 6-11 years,
Pupils per teacher,

Pupils per class,

Percentage of buildings built in 1975 and after,
ard,

Percentage of school buildings used in a shift
system, (more than one school occupying the
building).

1
2
3
4
5
6
1
8

(iii) Secondary Schools Services

Schools at this stage are provided for pupils of 12-17 years of
age. Like primary schools, this service is provided in all the urban
centres of the region except Al-Furat, Muhamadi and Rummana towns. The
level of provision of secondary schools, in general, is very high again
despite being lower than that of primary schocls. The resuliling
correlation matrix, tatle (8.11), illustrates clearly that the larger
the urban centre, the lower the attendance ratio. The correlastion
co-efficient between these two veriables tock tke value of (-0.359).

This does not mean that pvpils aged 12-17 yeers in larger urban centres
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attend seccrdary sckeols in lower prorortien, but raiker it could be
attributed to the fect that the rroportiorn of the rursel settlers!
students t¢ the urben students attending the secordary schools of the
larger urber centres is sweller then their counterpart of smeller urbesn

(1)

centres. Hence this criterion would not reflect sufficiently the
level cf provision of seccrdary schools by urban size, However, two
other criteria from the resulting matrix indicate that the
level of provision of secordary services decreases with increasirg
urban size. The matrix showe clearly that there are a moderste but
positive correlation between the urtan size, on the ore hand, and both
pupils per teazcher (0.422) and pupils per cless (0.442). On the cortrery,
it is found that there is a slight inverse association (-0.140) between
urhan size end utilisation of school buildingson & shift systew whkich
indicates that the proportion of schools buildings used by more than one
school in larger urban centres is slightly lower than that of smaller ones,

The atove analysis suggests that beczuse of the population threshold
limitaticns of this service, secordary sclhiools of the smaller urban
centres are serving the rurel settlerents more intensively than the
larger urben centres and that the level of its provision, in general,
is alsc relatively higher.

(iv) Other Educatiorel Services

Apert frer. the atove educational services, the study asrea is
provided with many o‘her educational facilities, nemely vocational
schools, teschers' treining institutes and teckrological institutes.

Unlike the primary and secordary schools, these facilities are concentrzted

sz-ﬁgiike primary schools, secordary sclhiools charactarise by higher
population threshold which means that they cennot te provided in
the dispersed and low density rurel areas in a wide range.
Accordingly, rurel settlers' students are expected to zttend the
secordary schools of the neerest vrban centres.
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Tatle (€.11)

Correlation Matrix (Secordary Scrools)

Variable 1 2 3 4 5 6 7 8 ‘
1 1,000
2 -0.305 | 1.000
3 —0.3%1 | 0,103 1.000
4 -0.359 | 04392 0,925 1.000
5 0.422 | 04199{-0.472{-0.173; 1.000
6 -0.007 | 0.488 -0.3%2!-0.004} 0.786 1.000
7 0.442 | =0.128}-0.601|-0.530| 0,205} -0.139 | 1.000
8 ~0.140 | =0.551| 0.361} 0.100}{-0.398 | -0.477 {-0.123 | 1.000

Where variable 1 Population size,

2 = Per cagita cepital cost,

3 = Per cepita annual running cost,

4 = Attendance ratio cf people a2t age 12-17 years,

5 = Pupils per teacher,

6 = Pupils per class,

7 = Percentage of buildings built in 1975 and after,
and,

8 = Percentege of school buildings used in a shift
system.,

in a very few urban centres meinly the central city, Ramadi. The
technical institute, accormodating 387 students and the two teaclers
qualifying institutes accommodeting 888 students are located in Ramadi
City. One of the two industrial schools accormodeting 612 students is
in Ramadi City. The second one which corteins sbout 251 students is in
Ans town. The only agricultural schocl in the study esrea, which ras 423
students, is alsc loceted in Ramadi City. However, with the recent
corpletion of Hit industrial school and after the corpletion of the two
cormercial schools and ore industrial school which were under
corstruction at the time of tre field survey in Ramadi, Haditha and Qaim
respectively, the central city of the region and sll the central towns

- of the Qadhas will be provided with one kind or another of this

educetional fzcilities.
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(g) Health Services

Being a very essential requirerxent, health services are
provided for every urban centre in the region. The tyre and level of
its procvision differs according to the hierarchy of the urban centre,
for each tyrpe of health service has a minimvm population threshold.
Table (8.12), which illustrates the type and distribution of Lealth
estatlishrents by urtan ereas, shows clearly that the larger the urtan
centre, the higher the level and the more diversified the health
services provided are. Srecialised hospitals, for instance, are
rrovided ornly in the central city of the region to serve the whole area.
General lospitals are provided in the main urktan centres of the region
which are meinly Qadha central urban centres, while in third end fourth
urban £ize grcup, main health centres are provided., Exterral clinies
and other health services, such as, dental services, mother and child
care centres and prevention health centres are provided mainly in
Ramadi City and to a lesser extent in Hit and Haditha towns.

Because the health estatlishments serve not only the urban areas
in which they are located, but also the lower settlements in the
hierarchy, whether they are urban or rural, the resulting correlation
co-efficient matrix (table £.13) will not give any real picture of the
level of provision of this service by urban size. Nevertheless, ,
the matrix shows the existence of slight economies of scale in
utilisation of peramedical staff and physicians in larger urban areas,
where a slight and inverse association was found to exist between urban
size and the ratio of both peramedical staff (-0.284) and physicians
(-0.112)+ This suggests that, if the proportion of the services
provided to people outside the boundaries of ihe urban centres is

knowr. and excluéed, then the inverse associations would be more aprarent

and significant.
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Table (8.13)

Correlatior. Matrix (Health Services)

Variable 1 2 3 4 5 6 7
1 1.000
2 -0.114 | 1.000
3 0.069 | C.616 | 1.000
4 -0.112 | 0.766 | 0.764 | 1.000
5 -0.049 |-0.44€6 |-0.096 | -0.567 | 1.000
1 0.221 0.082 { 0.392 { 0.044 | 0.361 C.230 | 1.000
Where variable 1 = Population size,
2 = Per capita capital cost,
3 = Per capita annual running cost,
4 = Ratio of physiciansper 10000 persons,
5 = Ratio of dentists per 10000 persons,
6 = Ratio of Para medical staff per 10000 perscns,
and,
7 = Ratio of beds in hospitals per 10000 persons.

(h) Public Libraries

At the time of the field survey there were eight public libraries
in the study area distributed among Qadhas centres and three Nahiyas
Centres (Habaniya, Rawa and Haglaniya). No town of the third urban size
group, except Haglaniya had a library at that time. A moderate and
inverse association is found to exist between urban size and both the
designed capacity of the libraries (~0.635) and the utilised capacity
(-0.432),measured in seats per 1000 persons. This roderate association,
if taken as en indication of the level of provision of public libraries,
suggests fhat the level of provision of this service is higher in smaller
urban areas than in larger ores. However, it is necessary to note that
there is much concern about the provision of such services whick are
related with the enlightment of the masses and raising the level of their

education, whether in general and/or in specialised terms. Accordingly
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six more public libraries were committed in the study areas in early
1981(1) to be located at all other Nahiya centres which did not have
a public library at that time.

(B) Spare Capacity of Provided Services and Public Utilities

Analysis of previous sub-sections showed that, there is no clear
trend of association between levels of services provided and the size
of urban centres. While some services are higher in larger urban
areas ard generate a considerable amount of economies of scale and
provide more rational utilisation of both manpower and equipment needed,
it is found in other cases that the level of provision is higher in
smaller urban centres. This is especially the case with services that
require a minimum population larger than those of the smaller urban
areas of the case study. Nevertheless, what is more important in
assessing the urban growth distribution is the spare capacity of the
provided services. The latter depend in addition to the chosen
criteria stated earlier, on the long-range planning objectives in the
cguntry.

Table (8.14) summarises the additional population that could be
accommodated in each of the existing urban centres proposed for
further urban growth after the completion of the services sclkemes
under construction, which the study assumes, for the purpose of the
analysis of the spare capacities of services provision in the region,
are actually implemented. The table also gives the expected monetary
savings(z) as a result of utilising the expected potential capacities.
Details of the method of extracting the additional population and

monetary savings are explained in appendix (2). Additional porulation

(1) Ath-Thawra Daily Newspaper, (In Arabic), Baghdad, No. 3940, 11th
March, 1981.

(2) The expected monetary saving given here represents a shadow value.
They are given mainly for the purpose of comparison, hence they are
not realistic values.
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that could be accommodated on the basis of spare capacities of both
municipal ard mail services were not calculated due to the absence of
the standards for prcvision of such services. However, persoral
interviews with municipalities officials showed that there was ro spare
capacities in the provision of municipal services in any municipality
within the region and the quantity of mechanical equipment and number
of rerscrnel needed by eacli municipality is a strong indication of such
absence., The case is almost the same with regard to mail services.
Additionally, the reletive importance of per capita capital and

annual running costs of mail services is very low ard it could be
neglected. The field survey showed that the average per capita capital
and annual running costs of mail services prcvision to be 0.27 I.D. and
0.87 I.D. respectively compared to that of all the investigated services
which is found to be 153.42 I.D. and 58.43 I.D. (see appendix (3)).

The third type of service whick has not been included in this analysis
is the electricity service, where no access to the detailed data of the
committed projects was possible. However, a terntative corclusion cen be
reached since all the urban centres which were rot cornected to the
nationel grid at the time of the field survey are expected to be
connected to the 132 KV. via sub-station within one year. Thern it is
expected that all the urban cerntres could be exranded without remarkable
differer.ces since the only differernces will be in distribution cost
which in turr are expected to be limited. Hence, excluding this service
from the snalysis, though it is found to contribute to about 9.39% and
8.39% of both average per capite capital and annual rurning costs of
the total for all services (appendix (3)) would not affect the
reliability of the aralysis.

Teking each urban node separately, one can find that:
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(a) For Ramadi urban node, considerable excess capascity exists
among certain services whick could be utilised to accommodate further
urban growth. Ramadi City is shown to have the highest spare capseity
not only with regard to Eabaniya town whick is located in the same
urban node but also if comparison is made with any other urban node.
Table (8.14), shows that there will be a spare capacities in water supply,
telephone, health and public libraries services. The first three types
of these services showed to have a potentiality to accommodate a number
of population larger thar the expected urban growth in this urban node.
The relative importance of the services with spare capacity (measured in
per capita capital cost) is about 21% of the totsl services. On the
cortrary, Habaniya town is shown to have a spare capucity in primary
and secordary education, but not on a scale which could accommodate all
the expected urtan growth. It is shown to have a potential spare
capacity in putlic libraries which could accommodate about 28600 persors.
The latter service contributes only 1.1% of the total per capita capital
cost of the toiel provided services.

Saving in monetary cost also suggests that Ramadi City is the most
economical place of urban growth where, if the per capita capital cost of
services provision is assumed to ccntinue as it was found to be in the
field survey,(1) then around 800000 I.D. could be saved by expanding
Ramadi City against about 168000 I.D. in case of expanding Habaniya town.

According to the above analysis, to achkieve the highest capital
saving on service provision, Raradi city will be given the highest priority

for urban growth with 3 points while Habaniya will be given only 1 point.

(1) The above assumption is unrealistic as a result of the world wide
phenomenon of inflation. However, since inflation is expected to
te in the same rate for every urban centre, then the comparative
analysis will not be distorted.
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The establishment of completely new urbarn centres seems

(1)

particularly expensive, Since provision of any service is from
scratck, the capital cost involved will be relatively high corpared

to expansion of existing urban centres. The annual running cost is
expected to be even higher, where an entirely new staff is required.
In addition tc higher costs problem, the new urban centres are mostly
srall in size (in case of Ramadi urban node around 10000 persons).
This small size of urban centres implies that the quality and type of
provided services will be limited to the very necessary ones and those
with small porulation thresholds. Hence, in this urban node, new town
creation will be given & lowest priority with 1 point.

(b) For Hit urban node, the lowest rate of syare capecities are
found in this urbar node, with no remarkable differences between the
two existing urban centres suggested for urban growth (Hit and Kubaisa
towxns). Tables (6.7) and (8.14) indicate that Hit has the potentiality
to acccmmodate almost half the expected urban growtk, as far as water
supply ard secondary schools are ccrncerned. The spare capacity in
public library services could serve the whole of the expected urban
growth in this urban node. These three services cortain only 13.5%
of the total capital cost. Taking into ccnsideration the coverage
capacity of both water supply and secondary schools, then the capital
cost savings of services will be reduced to stout 7% only. The saving
in case of Kubaisa towrn is even smaller, where there is only a
significent spare capacity in seccndary, kindergarten and library
services, whick contain about 7.5% of the to:al capital cost. Again
taking the coverage of the available spere capacities of the total
expected urban growtL in this urban node, then the saving in capital cost

of providing all the services will be reduced to about 4.5% only.

(1) United Nation, Urbanisstion, World Bark, New York, 1972, P.27.
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However, if the expected urban growth is distributed anong these
two urban centres, then the overall percentage saving will go up.

The above analysis suggests that Hit might be given the highest
priority with 3 points and Kubaisa second priority with 2 points. For
the suggested new town, since the total expected urban growth in this
urban node is small (5764 persons), the cost of provision of services
will be high, especially the water supply cost and in particular, the
capital cost. This is a result of the new towns' location which is about
20 km, from the river. No other safe water source exists. Accordingly
this alternative will be given the lowest priority with 1 point.

(c) For Haditha urban noie, Haditha town was shown to provide the
highest percentage savings in the cost of provision of services. The
spare capecities in water supply, primary schools, secondary schools,
health and public libraries services could accommodate additional
population even larger than the expected urban growth in this urban node.
(see table (6.7) and (8.14)). Services with spare capacities in the
town contain about 30% of the total capital cost of the whole services
(appendix (3)). Haglaniya town, as well has spare capacity in a number
of services (table 8.14), but the services with spare capacity that
could cover the whole expected urban growth contribute to atout 12% of
the total capital cost of the provided services. Hence, it provides
less than half the monetary saving that could be achieved in expanding
Haditha town.

Accordingly, Haditha town will be given first priority with 3 points
and Haqlaniya towr will be given second priority with 2 points. On the
contrary, the cost of providing services in the suggested new town near
Haditha dam, like the two other cases will be very high, especially the

expected urban growth in this urban node is even smaller than the two
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cther cases. Hence this alternative will be given the lowest priority
with 1 point.

(d) For Qaim urban node, Ubaidi town is shown to have the highest
potential spere capacity of services, with very marginal differences
compared to Qaim town, the central town of this urban node, (table 8.14).
Most of the existing services in Ubaidi were shown to have a spare
capacity, but their coverage of the total expected urban growth differs.
While the coverage is about 3.5% in case of telephone services, it
increases to about 6% in case of water supply, 13% in case of primary
sehools, 16.5% in case of kindergartens, 23% in case of secondary schools
and almost full coverage in the case of library services. Although the
above rercentage coverages seens to hbe low, they are very important with
regard to the high level of the expected urban growth in this urban node
which is about 45% of tke totsl expected urban growth in the regionm.

Qaim town was shown to have spare capacity in telephone services,
primery sckhools and public libraries only. The percentage coverage of
both telephone services and primary schools are found to be about 1/3 of
the expected urban growth. Srare capscities in Karabla town are very
limited and they are restricted to education services with very limited
coverage of about 4-12% of the total expected urban growth in this urban
node.

The above analysis suggests that the spare capacity of services in
the three urban centres, especially Uabidi and Qaim towns, should be
utilised to get savings in monetary cost of services provision. Both
Uabidi and Qaim towns will be given the highest priority withk 3 points
each, while Karablﬁ town, due to the very limited spare capacities
availavle whick do not contribute signiificantly in monetary savings,

will be given the lowest priority with 1 point. The suggested new town
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will be given lowest priority with one point also, since provision of
services in it will start from scratch leading to higher per capita
costs, especially the per capita annual running costs.

8.4.2. Cost of Provisicn of Services and Public Utilities

It has been seen in chapter four that there has teen a number
of inconclusive studies on the relationship between city size and
public services costs. The theoretical formulation developed by Evan
in 1972 suggested that a close correlation exists between the cost of
services provided and the size of urban areas. Richardson and Thompson
have also emphasised that public services and utilities do show
ecconomies of scale up to specific population sizes which differ
according to the type of the service under investigation.

Empirically, a number of analysts have also attempted to find the
relationship between the cost of provision of public services and sizes
of cities using cross-sectional data. Based either on empirical
observation or upon engineering estimates, such studies found that for
some urban services sucl as water, sewage, public transport, road,
construction, school operation and so on, cost functions are u-shaped,
initially declining and eventually rising at higher levels of either
provision or urban population.

Hence, this part of the aralysis provides an economic assessment
to the cost of provision of different services according to the size of
urban centres in the U.E.R., It tries to discover the relation between
urban size and both the cepital and annual running costs of the
investigéted servicesand whether economies of scale are achieved in

larger urban centres or not.
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In an attempt to test these relationships, per capita capital
and annual running ccsts of provision of services were calculated for
each service in each urban centre of the study area(1) and then
correlation and multiple regression analysis were used in the testing
process. These techniques appear as the most obvious techniques to
use for such sort of analysis and have been widely applied in the
regional planning literature in the search for functional relationships
between a number of spatial patterns. The basic concept of multiple
regressicn is "...to produce a linear corbination of independent
variableswhich will correlate as high as possible with the dependent
variable. This linear corbination can then be used to "predict" values
of the dependent variable."(z)

The ccmrputer programme used was from the Statistical Package for
Social Science., The sub-programme written into the corputer was the
"Step-Wise Multiple Regression". Step-Wise regression is a quick and
efficient method which provides a near optimum solution to the problem
at question. "It provides a means of choosing independent variables
vhich will provide the best prediction with the fewest independent
variables."(3) At each stage, one variable is added to thLe regression.
The variable added is the one that is the best predictor.

To examine the above relationships, the analysis has been sub-
divided into two sub-sections. Each sub-section will examine separately,
the possible asscciation between per capita capital and annual running
costs, on the one hand, and urban size, on the other hand. Correlation
Matrices presented in the last section are recalled again and will be

used here in analysing and interpreting cost variation.

(1) For the details of the methodology of calculating both per capita
capital and annual running costs,see section(7.31) and appendix (3).

(2) William C.Mitchell, "Multiple-Regression Analysis: Sub-Programme
Regression", in Norman H Nie, et.al. (ed.), Statistical Package
for the Scocial Sciences, Mark 6, P.175.

(3) Ibid, P.180.
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(A) Per Capita Capital Cost of Provision of Services and Urban Size

In this sub-section, per capita capital cost is used as a dependent
variable. The independent variables differ according to the type of
service (see tables 8,15 to 8.23). The resulting summary of tke multiple
regression models, with the ccrrelation matrices presented in the previous
section reveal sore interesting relationships which cculd be summarised,
according to the types of the services provided, as follows:

(a) Municipal Services:

Correlation matrix, table (8.4) indicates that per capita capital
cost of municipal services have a close and positive association with
many other variables. The table indicates that a very high and positive
association exists between per capita capital cost and eack of thLe per
capita areas of paved rcads (0.840) and per capita park space (0.812).
Per capita ccst is also seen to have a high positive association with
per capita annual running cost {0.713). On the contrary a low positive
association is found between per capita capital cost and porulation size
of the urban centres. It tock the value of (0.230).

The multiple regression model, table (8.15), confirms that per
capita carital cost of municipal services is pocitively related to
population size. The latter factor is found to explain 22.9% of the
variation in the dependent variable (the per capita capital cost). Beta
values, which are standardised net regression co-efficients, and are used
to assess the relative importance of each independent variable showed
also that porulation size has the second most important role in explaining
the per capita cost. It took the positive value of (0.499). The most
importance factor to explain the variation in the deperdent variable is

found to be the per capita area of paved roeds, witk Beta value of (0.979).
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The low positive association between per capita capital cost and
porulation size does not mean that the larger urban centres do not offer
economies of scale, but rather that, in general, the level of municipal
services is higher in larger urban centres of the region (conclusion
from the last section), which brought the relation to positive one.
Another important factor expected to be contributed to this positive
correlation, is the unknown percentage of some municipal services,
particularly, mechanical equipment that are owned by higher order
municipalities, but used occasionally in many other smaller order
municipalities which lack them. These two factors, most probably
brought the relation into a slight positive one instead of being a
negative association.

Table (8.15)

Summery of Multiple Regression Model (Municipal Services)

Independent |Multiple | R Square | R Square |Simple R B Beta
Variable R change
X2 0.969 0.940 0.229 0.230 0.001 0.499

Where: Per capita capital cost is the dependent variable
X4 = Per capita area of paved roads, and,
Xo> = Population size.

(v) Water Supply:

Per capita capital cost of water supply is shown to be inversely
related to population size of urban centres. The multiple regression
model, table (8.16) indicates that the simple correlation co-efficient
between the porulation size and the dependent variable is negative, It

took the value of (-0.390). The model also indicates that the per capita
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Table (8.16)
Summary of Multiple Regression Model (Water Supply)

Independent| Multiple | R Square | R Square | Simple R B Beta
Variable R change
X4 0.560 0,313 0.313 -0.560 -0.615 |-0.688
Xo 0,778 0.605 0.292 -0.390 | -0.00003|-0.634
X3 0.917 0.841 0.236 0.395 0.432 | 0.500
X4 0.917 | 0.841 | 0.0006 0.347 | 0.027 | 0.032

Where: Per capita cost is the dependent factor,

X4 = Percentage of distribution network in a good condition,
X = Population size,
X3z = Condition of the treatment plant, and,

X4 = Per ¢apita water:consumption.

capital cost is not only inversely associated with population size but
rather the latter has the second greatest significance in exyplaining or
predicting the level of the dependent variable and is only marginally
different fror the value of the most important variable (the percentage
of network in a good condition), where the R Square chang£1gf the former
independent variable took the value of 0.313, whilst population size took
the value of 0.292. What confirms the inverse correlation between per
capita capital ccst and porulation size is the Beta value which took the
value of (~0.634), against (~0.688) for factor number one. On the contrary,
the condition of the treatment plant was shown to have a positive
correlation with per capita capital cost. Both B, the partial regression
co-efficient which measures the correlation between the independent

variable and the dependent variable, and Beta values are positive. They

took the value of (0.432) and (0.500) respectively.

(1) The R Square is the percentage of the variation in the dependent
variable whick is explained or predicted by the independent variable,
The R Square change represent the contribution of every added
independent variable to the value of R Square.
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The per capita water consurption appears not to have any significant
role in explaining the size of the dependent variable, where the form
of the multiple regression in the table shows that, the partial regression
co-efficient and Beta values are 0.027 and 0.032, denoting the
insignificance of the factor.

To sum up, since no significant differences on the level of provision
of water supply (conclusion from previous section), the supposition that
the per capita capital cost of water supply is inversily related to urban
size is confirmed.

(c) Electricity Services:

A high positive association is found between per capita capital cost
of electricity prevision and urban size. The correlation matrix, table
(8.6), denotes that this association takes the value of (0.762). The
high and positive association could be attributed to, first, higher level
of service provision in the larger urban centres, represented by the very
high level of per capita consumption of electricity in larger urban
centres and a slightly better condition of the sub-stations and local
diesel generators, (corclusion from previous section). The effect of the
better conditions of sub-stations and diesel generators in larger urban
areas seems to play a major part in raising the positive association
between per capita capital cost and urban size. The very high positive
and significant Beta value, which took the value of (0.854) confirms the
importance of this factor in explaining, the high association between
urban size and per capita cost of electricity provision. Second,
electricity services may provide economies of scale in urban areas larger
than those in the case study. The method of provision of electricity in
existing urban centres of the study area, represented mostly by supplying
the service to all urban centres of each urban node from its main urban

centre and the proposed methodology of provision of this service, by 1982,
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Table (8.17)

Summary of the Multiple Regression Model (Electricity Services)

Independent { Multiple |R Square| R Square | Simple R B Beta
Variable R change
Xq 0.854 0.729 0.729 0.854 0.115 | 0.854

Where: Per capita capital cost is the dependent variable,
X4 = Sub-stations and diesel generators conditions.

whick will be by connecting the whole study area to four primary sub-
stations could imply that the population threshold of electricity to
gain significant economies of scale is in urban area larger than the
existing ones in the region.

(d) Telephone Services:

A very high and positive association is found between per capita
capital cost of this service and urban size. The multiple regression
model, table (8.18), best expresses this high correlation, where the
simple correlation co-efficient of urban size with the dependent
variable found to be (0.849) and Beta value is (0.798) representing the
most important factor in explaining the dependent variable. The actual
telephone ratio is fcund to contribute considerably in explaining the
level of per capita capital cost, where it is found to be a seccnd most
important factor in determining the dependent variable. The partial
co-efficient regression, B, which took the value of 0.446 confirms the
importance of this factor.

The close positive association of per capita capital cost with
urban size, again does not mean, that economies of scale cannot be
achieved with increasing porulation size, but rather it could be
attributed, in this special case, to the differences of the technological

level of different exchanges used in the study area, where in the central
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Table (8.18)
Summary of the Multiple Regressicn Model (Telephone Services)

Inderendent| Multiple| R Square| R Square | Simple R B Beta
Variable R change
X1 0.849 0.721 0.721 0.849 | 0.00008} 0.798
X2 0.922 0.849 0.128 0.372 | 0.446 0.240
X3 0.928 0.861 0.012 -0.133 |~0.045 [-0.120
X4 0.932 0.869 0.008 0.419 | 0.009 0.086
X5 0.935 0.874 0.005 0.473 | 0.047 0.117

Where: Per capita capital cost is the dependent variable,

X4 = Population size,
X2 = Actual telephone ratio,
X3 Percentage of distribution network in a good condition,

X4 : Exchanges condition, and,

X5 = Telephone ratio if full capacity of exchanges are

utilised.

city (Remadi), a very advanced (electronic and automatic) and modern
(built in 1978) exchange with a very high spere capacity is used. In
the second and third order urban centres, half autcratic, and relatively
older exchanges without spare capacities (except in case of Qaim town
where a very limited spare capacity is found) are used., Finally
exchanges used in the smallest urban centres are very old, magnetic and
again without spare capecities (except in case of Ubaidi town). This of
course, reflects highly the variation in the capital cost and
consequently the per capita capital cost, even if the general corditions
of most of the exchanges are good. Hence, if almost a similar, or at
least, a limited difference in the technological level of different
exchangeswere prevailed, then a completely new relationship would be
found. This new relationship may not be negative because of the capacity
restrictions of using the very advanced exchanges in the smaller urban
centres, where the threshold population of such exchanges is higher than

the bearing capacity of these urban centres.
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(e) Mail Services:

No significant association is found between urban size and per
capita capital cost. The correlation matrix table (8.19),indicates that
the correlation co-efficient between the two variables is -0.008., This
zero correlation could te attributed to the fact, that mail services are
of the type that exist in every urban settlement with limited differences
in the level of provision. If the level of provision and type of mail
and telegraph services are brought to almost a similar level in all the
urban centres, then the almost zero correlation will be expected to be
a negative one but low, indicating the possible economies of scale with
increasing urban size., However, the per capita capital cost of mail
services is very low, about 0.2% of the total per capita capital cost of
the corbined investigated services (appendix (3)), which will not affect

the over all analysis significantly.

Table (8.19)

Correlation Matrix (Mail Services)

Variable 1 2 3
1 1.000
2 -0.008 1.000
3 ~0.291 0.232 1.000
Where: (1) = Population size,

Per capita capital cost, and,
Per capita annual running cost.

&)

(f) Education Services:

Unlike most the previous services, education services, especially
kindergartens, primary and secondary schools, are charactarised by lower
population thresholds of providing them. To examine the economies of
urban size in the case of education services, kindergartens, primary

ard secondary stages will be considered separately.
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(i) Kindergarten Services:

It should be noted that the cost analysis in this case does not
include all the urban size ranges. Urban centres less than 5000
inhabtitants were not provided with this service.

The correlation matrix, table (8.9), shows that per capita capital
cost of kindergarten provision increases highly with increasing the
attendance ratio. It correlates highly and positively with attendance
ratic:at a level of 0,788, On the contrary, per capita capital cost
correlates inversely and moderately with population size of the urban
centres, the number of pupils per teacher and the percentage of buildings
built in 1975 and after. These relationships took correlation co-efficient
values of (-0.569), (-0.540) and (-0.512) respectively.

The multiple regression model, table (8.20) confirms the inverse
correlation between urban size and capital cost, where, Beta took the
highest value in the model (-0.540). The model also shows that
attendance ratio is the most important factor in explaining the level of

Table (8.20)

Summary of the Multiple Regression Model (Kindergarten Services)

Independent | Multiple | R Square | R Square| Simple R B ? Beta
Variable R change
X3 0.788 0.621 0.621 0,788 26.115 | 0.288
X2 0.857 0.734 0.113 ~0.512 -0,068 | -0.538
X3 , 0.859 0.738 0.004 -0.569 |-0.0001 | -0.540
X4 0.869 0.756 0.018 ~0.157 0.154 | 04343

Where: Per capita capital cost is the dependent variable,

X4 = Attendance ratio of children at age 4-5 years,
Xo = Percentage of buildings built in 1975 and after,
Xz = Population size, and,

X4 = Pupils per class.
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per capita capital cost. The Beta value of this factor took tue

value of (0.288)., The secord important factor in the model is +he
percentage of school bulldings built in 1S75 and after. The importance
of the latter factor cue to the high rise in the cost of building in
1¢75 and after compared to the previous years.

Finally, the recently implemented kindergartens in spsller urban
centres will increese even more the inverse correlstion of capital
cost with urban size, because the capecity of the implemented buildings
is higher than the actual needs of these urtan centres, as the previous
section clearly indicate,

(ii) Primary School Services:

Per capita cepital cost of primary schools provision seems to have
a very high end positive correlation with attendance ratio (C.871) and
percentage of buildings built in 1975 and after (0.757), (see table (£.10)).
Furthermore, these Ligh correlations are corfirmed by the results of the
pultiple regression rodel, table (8.21), which also depicts a positive
essociztion between the derendent variable, the per cepita cerital cost,
and eech of the attendance ratio and the percentage of school buildings
built in 1975 and after where Beta values are found to te (C.689) and
(C.511) respectively.

Table (£.21)

Summary of the Multiple Regression Model (Primary Schoolis)

Independent |Multiple | kK Square | R Square | Simple R B Beta
Variable R ctange
X 0;871 0.759 0.759 0.871 4,316 | 0.689
X5 0.994 0.987 0.228 0.757 0.312 | 0.511

Where: Per capita capital cost is the dependent variable,

X4 = Attendance ratio of children et age 6-11 years, and,
X2 = Percentage of buildings built in 1975 and efter.
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Although, thke rultiple regression rocel does not denote any
importance to population size in explaining the per cepita cepital
cost of primary schocls, nevertheless, the correlation matrix, tatle
(€.10), shows that a slight ecoromies of scele could be gained in larger
urban centres, where the simple correlation co-efficient between urban
size and per cerita carital cost took the value of (-0.213). Even with
these slight ecoromies of scele the capitel savings is consideratle, if
the relative importance of the capital cost of this item to ike total
cepital cost of the investigated services is corsidered, es it makes up
11.08% of the tctal. Moreover, not only are wonetary benefits achieved
in larger urban centres, but rather a better utilisation of school
buildings are expected to te experienced at off school times, such as
utilising the buildings for adult educetion or utilising the main hall
of the school as a theatre, for public meetings and so on. This is
because such sorts of ectivities are expected to be practised more
intensively in larger urban centres than in smaller ones.

(iii) Secordary Scrool Services:

Per cepita cepital cost of secondary schools is shown to be
inversely related to tke use of school buildings in shifts and te
population size, where the sirple correlation co-efficients are found
to be (~0.551) and (~0.305) respectively. On the contrary, moderate
and positive asscciation is found between the development variable and
the atterdance ratio. The importance of these associations, especially
the ones between the dependent variable and both use of buildings in
shifts and the attendence ratio is confirmed in the results of the
multiple regressicn rodel, table (8.22), where use of buildings in shifts
;g found to be the most important factor in predicting the level of the
dependent variable. In the second place cores the atterdance ratio and
then population size, with Beta taking the rnegative value of (-0.308)

which confirms the inverse asscciation between urban size and the
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Tatle (8.22)

Svmmary of Multiple Regressicr NModel (Secordary Schools)

Independent | Multiple | R Square | R Square | Simple R B ] Beta
Variable R change
X1 0.551 0.303 0,303 -0.551 -0.031 | -0.469
Xs 0.711 0.505 0.202 0.392 1.380 | 0.452
X3 0.751 0.564 0.059 -0.305 | ~0.00004}-0.308&
X4 0.782 0.611 0.047 0.488 0.145 | 0.296
X5 0.802 0.644 C.033 -0.128 0.037 | 0.231

Where: Per capita capital cost is the dependent variable,
Xy = Percentage of buildings used in a shift system,

X2 = Attendance ratio of people at age 12-17 years,

X3 = Population size,

X4 = Purils per class, and,

X5 = Percentage of buildings, built in 1975 and after.

derendent variable. Hence, like the case of primary schools, a slight,
but relatively higher,economiesof scale are expected in larger urban
centres, with all the implications stated in (ii) above, are applied in
this case as well.

(g) Health Services:

Per carita cepital cost cof health services, is highly and positively
correlated totk to the ratio of physicians per 10000 persons (0.766) and
the ratio of paramedicals per 10000 persons (0.60%). On the contrary, a
very slight and inverse association exists with porulatiorn size, where
the simple correlation co-efficient took the value of (—0.114). This is
further confirmed in the analysis of the rultiple regression mocel,
table (8.23), where both, B, and Beta have been shown to have almost zero
values (-0.00001) and (-0.026) respectively, denoting the insignificance
of the factor. The insignificance of association could easily be justiified
esince the higher level of Lealth services are only provided in the larger

urban centres to serve both the population of those centres, as well as

population of other settlerents (urtan and rural) which are lower in
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hierarchy. Hence, urban size is a determinant of the level of kealth

services precvision, since the population thresholds increase with the

level and order of the service.

Summary of Multiple Regression Model (Health Service)

Tatle (8.23)

Independent| Multiple | R Square| R Square | Simple R B Beta
Variable R change
Xy 0.766 0.587 0.587 0.766 | 0.804 C.568
Xo 0.773 0.598 0.011 0.609 | 0.073 0.168
X3 C.776 0.602 0.0C4 -0.446 {-0,789 |-0.131
34 0.778 0.606 0.004 0.089 | 0.020 C.078
X5 0.779 0.606 0.0CC5 -0.114 |-0.0CCO1{-0.026

Where: Per carpita

&
I

>4
&
nmown

= Ratio
= Ratio

Ratio
Ratio

capital cost is the dependent variable,
of physicians per 10000 persons,

of Paramedical staff per 100CO persons,
of dentists per 10C0C persorns,
of beds in hcspitals per 100CC persons, and,
Population size.

Finally, the multiple regression model confirmed the importance of

ratio of physicians in explaining the main part of variation in per capita

carital cost of health services, where both, B, and Beta took the positive

values of (0.804)and (0.568) respectively.

(h) Public Libraries Services:

Per capita capital cost of public libraries seems to decrease with

increasing urban size. The multiple regression model, table (8.24)

provides that population size is very important factor in determining

the per capita capital cost, where it is fournd that toth the simple

correlation co-efficient and Beta value have the negative value of

(_0.647), which suggests that economies of scale are experienced in

larger urban centres.
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Table (8.24)

Summary of Mvltiple Regressior. Model (Publie Libraries

Services)
Independent | Multiple |R Square | R Square | Simple R B Beta
Variable R change
X4 0.647 0.419 0.419 -0.647 -0,00004{ -0.647

Where: Per Capita capital cost is the dependent variable,
X4 = Population size.

The analysis of the per capita cost of different services suggest
that economies of scale are gained in larger urban centres in many cases
and per capita capital cost is inversely related to urban size in case of
water supply, kindergarten, primary schools, secondary schools, health
and public libraries services. Some of these inverse associations are
very slight, such as in the case of health services, where the higher
order services provided in larger urban areas reduced the negative
association to a very low level. Services fcund to have negative
association with urban size, whatever the level is, contribute to about
329 of the total per capita cost of all the investigated services.

For all the other services that have been found to have a positive
association with urban size, it dces not necessarily follow that they do
not achieve economies of scale. Alternative explanations may follow such
as, first that the higher level of provision of the services in larger
urban areas raise the per capita cost of services, such as, municpal,
electricity, telephone and mail services. Furthermore the concentration
of higher order services in larger urban areas, which do not serve these
areas alone but also the smaller urban areas in the hierarchy and rural
settlers may add to this state. This is the case with health services,
where higher order services in larger urban areas reduced the negative

association to a very low level and electricity service provision, where
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some cer.tral assets in larger urtan areas zre used to provide the
service in lower urtan areas. Seconrd, the utilisztion of modern or
more advanced tecknology in larger urban areas, whkich is more costly
for provision of some services may also distort the expected inverse
association between urban size and per capita capital costs of some
services. This case applies to the provision of electricity again and
telephone services. Finally, economies of provision of certain services
ere achieved in urban centres larger than those examined. This again
could apply in case of electricity provision.

To sum up, economies of scale are achieved in providing many
services, Larger urban centres justify the provision of higher order
services which need a populatiorn threshold larger than smaller urban
centres car offer. Finally, larger urban centres are the places where
modern and more advanced technology can be adopted more efficiently.

(B) Per Capita Annual Running Cost of Provision of Services and

Urban Size

Per capita annuel running cost is used as a dependent variable here.
Again the independent variables differ according to the type of the
service (see tables 8.25 to §.34). The very important relations revealed
from the correlation matrices and multiple regression analysis are
summarised according to the type of services provided.

(a) Municipal Services:

Anslysis indicates that the per capita area of paved roads, the
per capita capital cost and the actual meckanical equipment ratio are
the most important factors affecting the level of per capita annual
running cost of municipal services. The correlation matrix, table (8.4)
indicates that a high and prositive association exists between per capita

annual running cost and the above factors. The correlation co-efficients
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of these factors took the values (0.874), (0.713) and (0.637)
respectively. These positive associations are very logical, since

they imply that a higher number of personnel is needed to provide the
service and a higher maintenance, depreciation and other arnual rurning
costs are required. However, what seems unexpected is the very high and
rositive association between needed municipal staff and mechanical
equipment ratios and annual running cost which took the values of (0.935)
and (0.947) respectively. The above two ratios, of course, do not
affect the actual per capita annual running cost, because they are
expected to happen in future, hence they are accidental associations and
have been excluded from the multiple regression model, table (8.25). The
model suggests, that capital cost is the most important factor in

It confirms the

explaining the level of per capita annual running cost.

Table (8.25)

Summary of the Multiple Regression Model (Municipal Services)

Indeperdent | Multiple | R Square |R Square | Simple R B Beta
Variable R change
X1 00713 00508 00508 00713 00429 00892
X5 0.809 0.655 0.147 -0,208 [-0.0003 {-0.408
X3 0.826 0,682 0.027 0.212 | -2.360 {-0.186

Where: Per capita annual running cost is the dependent variable,

X4 = Per capita cepital cost of municipal services,
Xo = Population size, arnd,
X3z = Actual municipal staff ratio.

high and positive association between this independent variable and the
dependent variable, where both, B and Beta values took the positive

values of (0.429) and (0.892) respectively.
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Population size of urban areas has very low and inverse
association with per capita annual running cost , where the simple
correlation co-efficient took the value of (-0.208) and the negative
sign of Beta value (-0.408) confirms the inverse association between
population size and the dependent variabtle. The per capita annual
running cost is expected to be more highly and inversely correlated
with urban size if; first, the level and order of municipal services
provided in all the municipalities of the study afea is the same; and
second, the unknown part of municipal services, especially the
administrative and supervisory services, which belongs to larger urban
centres but serving the smaller urban centres in the hierarchy is
excluded.

Hence, economies of scale and more rational utilisation of both
manpower and meclkanical equipment are achkieved in larger urban areas.
This finding is of crucial importance and will highly effect the
forthcoming analysis of other services, since the annual running cost
of providing municipal services account for around 13% of the total
annual running cost of the investigated seryices (see appendix (3)).

(v) Water Supply:

Analysis of annual running cost of water supply proved to havg very
logical association with other variables used. The correlation matrix,
table (8.5), noted that, a very high and positive association existed
between per capita annual running cost and per capita water consumption,
on the one hand, and per capita capital cost, on the other hand. They
took the values of (0.981) and (0.970) respectively. The first
correlation implies that with increasing per capita consumption, the
required personnel and chemicals needed increases and then the per capita
annual running cost increases as well. The latter correlation, in part,

may imply that the technology used is higher and relatively modern, hence
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it requires less employees to operate it, This is very logical since
the size and spacing of settlements do not allow the utilisation of
higher tecknologies that require population thresholds far more than
most urbanr areas of the region provide. It also implies that with
increasing the capital cost the maintenance and depreciation costs
increase es well, where the latter two cost items represent an
important part of running cost in case of water supply.

On the contrary, both percentage of distribution network in a
gocd condition and condition of treatment plants were shown to affect
the per cepita annual running cost inversely. The simple correlation
co-efficients took the values of (-0.663) and (-0.630) respectively.,
Again these negative associations are very logical ones, since the
better the conditions of the capital assets the lower the cost of
maintenance is expected to be.

The multiple regression model, table (8.26) clearly indicates
that per capita water consumption is the most important and dkcisive
factor which influence the level of the dependent variable, (the per
capita annual running ccst) where the Beta value was found to be (0.981),
whilst neither of the other independent factors is shown to have any
role in explaining the level of per capita annual running cost. However,
the moderate and inverse simple association of per capita annual
rurning ccst with population size which took the value of (-0.525)
implies that considerable economies of scale are achkieved with
increasing urban size. The simple inverse association could be adopted

for the purpose of the analysis here,
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Tatle (8.26)
Summary of Multiple Regression Model (Water Supply)

Independent | Multiple | R Square| R Square| Simple R B Beta
Variable R change

X1 0,981 0.961 0.961 0.981 0,089 | 0.981

Where: Per capita annual running cost is the dependent variable,
X4 = Per capita water consumption,

(c) Electricity Services:

The analysis of data indicates that per capita arnual running cost
of electricity provision is inversely associated with per capita capital
cost, population size and per capita consumption. The per capita capital
cost seems to be the most important factor in determining the level of
the running cost, where the correlation co-efficient is found to be high
and negative. It took the value of (=0.773). This high ard negative
association implies that the higher the capital cost ard tecknology used,
the lower the annual running cost is. This is certainly true, since the
utilisation of more advanced technology needs less persornel to operate
and maintain it. The moderate inverse association of the dependent
variable with urban size, which took the value of (-0.562), indicates the
potential savings in the running cost that occurs as population of urban
areas increases.

The inverse association and importance of capital cost and
population size in explaining the level of per capita annual running cost
is confirmed by the results of the multiple regression analysis, where
per capita capital cost is found to have the greatest importance in
predicting the dependent variable, with B having a value of (-0.801).

The population size came in the third place with Beta value at order of
(-0.361) emphasising the state of economies of scale with urban size,

see table (8.27).

~473-



Table (8.27)
Sumnary of the Multiple Regression Model (Electricity

Services)
Independent| Multiple| R Square| R Square| Simple R B Beta
Variable R change
X4 0.773 0.598 0.598 =0.773 | =0.801 | -1.247
Xo 0.858 0.737 0.139 ~0.435 0.025 | 0.901
X3 0.880 0.775 0,038 -0.562 | 0.00003| =0.361

Where: Per capita annual running cost is the dependent variable,

Xy = Per capita cepital ccst of electricity services,
X2 = Per capita electricity consumption, and,
X3 = Population size,

The inverse and moderate association of per capita annual running
cost with per capita consumption, which took the value of (-0.435),
could be attributed to the fact that a considerable amount of electricity
in the study area is consumed by larger industrial establishments. This
prevailing pattern of consumption means that less personnel are needed in
metres reading and accounting purposes which in turn will lead to savings
in monetary running ccsts. Moreover the above unexpected inverse
association is not confirmed by the multiple regression model, table
(8.27), where the standardised regression co-efficient is found to be
positive and very high (0.901).

(d) Telephone Services:

Per capita annual running costs do not show any significant
association with any of the variables used in the analysis of this
service. The correlation matrix, table (8.7), indicates that the highest
correlation co-efficient is found between the per capita annual running
cost and per capita capital cost whick took the value of (0.295) which
in turn is low.

The multiple regression model, table (8.28), confirms the

insignificant role of the independent variables in explaining the level of
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Table (8.28)
Summary of the Multiple Regression Model (Telephone

Services)
Independent | Multiple | R Square | R Square| Simple R B Beta
Variable R change
X4 0.295 0.087 0.087 0.295 0.463 1257
Xs 0,502 0.252 0.165 0.036 | -0.00004,-1.020
X3 0.529 0.280 0,028 0.218 | -0.132 ~0.193

Where: Per capita annual running cost is the dependent variatle,

X4 = Per capita capital cost,

Xp> = Population size,

Xz = Actual telephone ratio, and,

X4 = Telephone ratio if full capacity of exchanges are

utilised.

per capita annual running cost, where all the independent variables used
explain only 28.1% of the variation. Population size seems to be the
most important factor, where 16.5% of the variation is explained by this
factor.

The above analysis suggests that factors other than those included in
the model are mostly affecting the variation in the dependent variable,

The interview of telephone officials in Al-Anbar Muhafadah, showed
that apart from exchange operators, which exist wherever telephone
exchanges are found, most other running services (maintenance,
administration, supervising and connection works), in urban centres less
than 5000 inhabitants, are undertaken by the staff of the higher order
centres, mostly the Qadha centres. This pattern of running telephone
services seems to have affected the pattern of the per capita running
cost, making it higher in larger urban centres and overcoming the possible

economies of scale of urban size.
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(e) Mail Services:

Analysis of the per capita annual running cost of mail services
suggests that a slight eccnomies of scale can be gained with increasing
urban size. The multiple regression model, table (8.29) clearly confirms
this finding. The model indicates that, per capita annual running cost

has a low and inverse association with population size, where the simple

Table (8.29)
Summary of the Multiple Regression Model (Mail Services)

Independent | Multiple | R Square) R Square | Simple R B Beta
Variable R change
X4 0,291 0.085 0.085 -0.291 -0.00001| -0.290
X2 0.371 0.138 0.053 0.232 0.427 0.229

Where: Per capita annual running cost is the dependent variable,
X4 Population size, and,
Xo = Per capita capital cost.

correlation co-efficient took the value of (-0.291) and Beta took the
negative value of (-0.290). However, neither of the independent
variables used in the model explain significantly the variation in the
dependent variable. This case, like that of telephone services, could
be attributed to the unknown part of the running cost spent by larger
urban centres to provide the service in smaller ones, This is true
especially in the case of Ramadi City and to a lesser degree in other
Qadha centres, where supervising the performance of the service in all
the lower order urban centres is experienced there. In addition to the
above factor, a more comprehensive and a higher order of mail services
provided in larger urban areas contributed in reducing the negative
association with urban size to a very minimum level. Accordingly,

without the above inherent conditions of the mail system, more significant

economies of scale could be gained with urban size.
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(f) Educational Services:

Again to examine the cost savings in educational services,
kindergarten, primary and secondary stages will be considered.
Educational services play a very special role in the analysis of the
annual running cost since they contain about 46% of the total per capita
annual running costs (appendix(3)).

(1) Kindergarten Services:

Annual per capita running costs of kindergartens correlate
highly and positively with both per capita capital cost and the
attendance ratio. The correlation matrix, table (8.9), indicated that
these correlations took the values of (0.933) and (0.921) respectively.
These very high associations are very logical, since both of the factors
reflect the higher level of provision of the service, which requires
higher running cost. On the contrary, per capita annual running cost
indicates to have a high and inverse association with population size
of the urban areas and the ratio of pupils per teacker. The latter two
correlations took the values of (-0.753) ard (-0.680) respectively.

The above associations of the dependent variable are confirmed by
the results of the multiple regression model, table (8.30). The per
capita capital cost is shown to be the most important factor in explaining
the variation in running cost, where Beta toock the value of (0.49{).
Population size is shown to be the least factor affecting the level of
the running cost. Hence, the differences in the level of provision of
the service whick shows to be higher in smaller urban centres, seems to
be played an important role in explaining the high and inverse correlation
co-efficient between the per capita annual running cost and the

population size of the urban centres,
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Table (8.30)
Summary of the Multiple Regression Model

(Kindergarten Services)

Independent | Multiple | R Square | R Square | Simple R B Beta
Variable R change
X4 0.933 0.870 0.870 0,933 0.056 | 0.491
X> 0.980 0.961 0.091 0.921 3.750 | 0.364
X3 0.993 0.986 0,025 -0,680 -0.013 0.160
X4 0.996 0.993 0.006 -0.753 |=0,000004-0,121

Where: Per capita annual running cost is the dependent variable,

Xy = Per capita capital cost,

X> = Attendance ratio of children at age 4-5 years,
X3 = Pupils per teacher, and,

X4 = Population size,

(ii) Primary Schools:

Per capita capital cost and the attendance ratio, again are shown
to be highly correlated with per capita annual running cost of primary
schools. The correlation matrix, table (8.10) indicates that a very
high positive association exists between the dependent variable and both
the independent variables stated above. The correlation co-efficient
took the values of (0.920) and (0.877) respectively. On the contrary,
running cost, seems to have a low and negative association with
population size, which took the value of (-0.359). The multiple
regression model, table (8.31), confims the special importance of per
capita capital cost in explaining the variation of the dependent
variable, where both, B and Beta took the negative values of (-0.077)
and (-0.104) respectively. The table also confirms the very low and
inverse association of the dependent variable with population size.

This is a very logical finding since saving in salaries of the teachers,
which constitutes the main part of running cost, could not be achieved

as a result of urban size. Finally, pupils per teacher is shown to be an
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Table (8.31)
Summary of the Multiple Regression Model (Primary Schools)

Independent | Multiple { R Square| R Square; Simple H B Beta
Variable R change
X4 0.920 0.847 0.847 0.920 -0.077 | =0.104
X2 0.935 0.875 0.028 -0.359 [-0.000003| -0.007
X3 0.943 0.889 0.014 0.877 6.799 | 1.472
X4 0.995 0.990 0.101 0.291 =0.653 | =0.714

Where: Per capita annual running cost is the dependent variable,

X4 = Per capita capital cost,

X5 = Population size,

X3 = Attendance ratio of children at age 6-11 years, and,
X4 = Pupils per teacher.

effective factor in explaining the dependent variable where both, B and

Beta values took the negative values of (-0.653) and (-0.714) respectively.

(iii) Secondary Schools Services:

Attendance ratio is shown to be the most important factor in
explaining the changes in per capita annual running cost. The multiple
regression model, table (8.32) indicates that this factor explains 85.6%
of the variation in the dependent variable. The simple correlation took

Table (8.32)

Summary of the Multiple Regression Model (Secondary Schools)

Independent | Multiple | R Square | R Square| Simple R B Beta
Variable R change
X> 0.978 0.956 0.100 -0.472 | <0.255| -0.259
Where: Per capita annual running cost is the dependent variable,

X4 = Attendance ratio of people at age 12-17 years,
Xo> = Pupils per teacher, and,
X3 = Per capita capital cost.
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the value of (0.925) and Beta took the value of (0.969). Pupils per
teacher is also shown to have a moderate and negative association with
per capita annual running cost. The, B and Beta values confirm this
inverse association, where they took the values of (=0.255) and (-0.259)
respectively.

Although population size does not seem to have any importance in
explaining the derendent variable, nevertheless, the low and negative
association with urban size (-0.33%1) (table 8.11) implies that a slight
economies of scale could be achieved in larger urban areas.

(g) Health Services:

Not surprisingly, the ratio of paramedical staff per 10000 persons
is seen to have the highest importance in explaining the per capita
annual running cost of health services. This is because, the item of
salaries and wages is a very important aspec-; affecting the total
running cost of this service and because paramedical staff constitute
a very important part of the health employment structure.(1) The
multiple regression model, table (8.33), indicates that this factor

contributed to about 83% of the variation, with the simple correlation

Table (8.33)
Summary of the Multiple Regression Model (Health Services)

Independent| Multiple | R Square| R Square| Simple R B Beta
Variable R change
X2 0.973 0.946 0.116 0.069 |0.00009 | 0.338
X3 0.982 0.965 0.019 0.764 0.182 ] 0.193%

Where: Per capita annual running cost is the dependent variable,

Xy = Paramedical ratio per 10000 persons,
X2 = Population size, and,
X3 = Ratio of physicians per 10000 persons.

T7) The field survey showed that the average ratio of paramedicals
per 10000 persons is 23.2 against 6.9 for physicians and 1.4
for dentists.
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co-efficient taking the very high and positive value of (0.911).
The Beta value confirms this very high positive association, where
it took the value of (0.872).

Population size found to be the second factor in explaining the
variation in the level of per capita annual running cost of this
service. Although, the simple correlation co-efficient was found to
be small and negligible, the Beta value confirms the positive
association between the dependent variable and population size, where
the latter took the value of (0.338). The very slight positive
association between these two variables could easily be attributed,
as in the previous sub-section (per capita capital cost of services)
to the higher level and order of provided services in larger urban
centres in the hierarchy, which without these qualitative differences,
economies of scele would be very apparent.

Finally, the ratio of physicians per 10000 persons proved to have
a very limited role in explaining the level of annual running cost,
despite the high simple correlation co-efficient which took the positive
value of (0.764).

(h) Public Libraries Services:

" The multiple regression model, table (8.34), shows that 93% of the
variation in the dependent variable is caused by the level of per capita
capital cost. The importance of this independent variable is reflected
by the positive and very high values of both the simple correlation
co—efficient (0.966) and the Beta value (0.984), which suggest that
per capita annual running cost is very highly and positively
associated with capital cost. Increasing of per capita capital cost
could be used as m measurement of higher level of service provided which
consequently implies a higher running cost. On the contrary, despite

the very low values of both, B and Beta (almost zero), the high and
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Table (8.34)
Summary of the Multiple Regression Model

(Public Libraries Services)

Independent | Multiple | R Square { R Square|{ Simple R B Beta
Variable R change
X1 00966 00933 00933 00966 00153 00984'
Xo 0.966 0.933 0.0005 | -0.608 |0.0000003{0.028

Where: Per capita annual rurning cost is the dependent variable,
Xy = Pevr capita capital cost, and,
X2 = Populetion size,

inverse associetion cf populetion size with the dependent variatle
(~0.608), suggests tLat economies of scale could be achieved in larger
urtan centres and more retional vtilisation of capital assets could be
experierced.

The analysis of anrual running cost of different services implies
trat unliké the capital cost, ecoromies of scale are experienced in most
of tke investigated services, end an inverse gssocietion exisis betweern
the per capita snrual runring cost end populetion size of the ﬁrban area.
The absence of tke inverse essocilation in very few cases could, in part,
be attributed to the fact that part of the costs are spent by sore
larger urban centres to provide the services to smaller ones. This case
gprlies mainly in the cases of telephone and mail services. It also
extends to incluvde all other services, where part of the adrinistretive
and techrical steff assist smeller urben centres from the centrsl city
of tre region, in prcviding these services. The administretive hiererchy
then could be regarded as a fecter in decreasing the negative association
between urban size and per capita ennual runring cost of most services.
Furthermore, differences in the level of provision of most services awong
different urben size groups also seems to play axn important role in this

decline.
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The overell analysis of the cost of provision of services and public
utilities suggest that, in general ecoromies of scale could be gained
by providing services in larger urban centres, by the more retionel
utilisation of both manpower and capitsl assets. This could result in
a higher level and order of services being provided more ecoromically
which would serve not only the larger urbtan areas but the smaller ones
as well., Furthermore, it should be noted that the size of urban
centres in the region nay be below *ke population threshold of providing
the very specialised services and services that could utilise the very
high and modern techrologies. Hence, to experience at least scrme if
rot a1l the atove stated advantsges, the larger urban centres in each
urban node should be ¢panded. For the purpose of the suggested urban
growth stretegy, these urban centres will be given the highest priority
with 3 points. The other existing settlements will be given the secord
priority with 2 points, except Kubaisa town wkich will be given 1 point
due to the very high per cepita cost of provision of some services,
especially water supply and in the future the sewage services. The
suggested new towns at Habaniya tourist village, Hit and Faditha dam
will also be given the lowest priority of 1 point sirce the population
size expected to be accommodated in them is limited. It renges between
3500-10000 perscns.(1) Due to ithe higher number of population expected
to be accormodated in the new town of Qaim urban rode, which is around

32000 pefscns and whick allow the provision of & relatively wider scele

of services, hence this new town will be given the second priority with

2 points.

(T) The size of population expected to te accormodated in the new town
pnear Hebaniya tourist village will be arourd 10000 persons ard not
25000 person(the total expected urban growth in Remadi urban node)
due to other limitations rairly the dsily journey to work. The
latter factor will be discussed in the next section,.
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8e4¢3. Daily Jourrey to Work: travel time, travel time cost and

cost of trensportation

One of the most criticel relationships is the link between
homes and workplaces, This criticél situation has been intensified
in recert years with a trend toward increasingly cercentrated
enployment and increasirgly dispersed housing leading to longer
jourreys to werk and its attendant problems.(1) This relatiorship,
of course, is not the ornly one, but many other relationships exist,
such as the ones between homes and shopring, entertainment, schooling
and so or. Because of the lack of data on these relationships and the
need for & detailed survey(g) which the time limitation of this study
did not allow, the analysis has been restricted to the first
relationship only (home/work relationship).

Having a long journey tc work means a lorger time is required for
it, which may effect the time spent on other sccial and recreational
activities of the commuter and may reduce his productivity as well,
The latter case, is most probably valid in case of very long jourreys
to work (1-2 hours). Long jourrneys to work, on the other hand, mean
higher transport cost and higher cost in terms of traveller's time,
Accordirgly, Planrers' argue, that the daily jourrney to work (two
vay trip) should not exceed two hours. On the other hand, transport
analysts have argued for years about the best value of a traveller's
time in their studies. There is no egreement among them in this respect
and the traveller's time has been given different values by different

researchers according to the purpcse of the journey. Beesely,developing

(1) Cembridge County Council, Cembridge Structure Plan, Report of
Survey. Consultation Draft, H.M.S.0., Lendon, 1976, P.128,

(2) For details of the needed survey, see J.J.Warford, op.cit.,
Appendix II, P.181. —
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the notion of time costs of journeys, noted that the work trip time

is valued at about one third of tkLe wage rate.(1) Most cormmonly, in
jourrey to work studies, time is valued as equal to the value of time
in work., The original Roskill study of the Third Lorndon Airport, valued
business travel time at the average hourly cost of employment.(Z)
Leisure time was valued at 25 per cent of average gross personal hourly
incore. The Commission recognised that these values were no more than
estimates when they stressed that "...these figures are too crude to be
used in anything other than an indicetive sense., Any reliance on them

w(3)

is likely to be very misleading. The South Atchar Scheme group also
valued the time spent in travelling to agricultural work at the
agricultural wage rate. However, although a number of economists have
questioned such values, alternative values are difficult to estimate and
harder to defend.(4)
In Irag no domestic travel time costs exist. The foreign transport
corsultants dealing with transportation procblems in Iraq, among them
'Scott Wilson Kirpatric and Partrners', conducting at the present time a
comprehensive transyortation study for Raghdad eity, in their economic
assessrents of the transportation plans they adopted some universal
standards. A personal communication with Dr. A. Allos, ore of the Iraqi
transportation planners supervising the above mentioried studyhas reported
that the study regards the travel tire to woik as a leisure time, hence
work trip time is valued at 25 per cent of the wage rate. He added that
in all previous transportation studies in Iraq this rate has been adopted.

Thus, this rate will also be adopted in this study for the purpose of the

analysis of thLe daily jourrey to work,

T1) M.E.Beesely,"The value of Time Spent in Travelling:Scme New Evidence",
Economica, Vol. 32, 1965, PP.174-185.

(2) N.Lichfield,"Cost-Benefit Analysis in Plamning: A Criteque...",
opscit., Appendix A and B, PP.180-181; and C.Choguill,op.cit., P.25.

(3) N. Lichfield, "Cost-Benefit Analysis in Plamning: A Criteques...",
op.cite, P.181.

(4) C.Choguill, op.cit., P.25.
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However, it should te noted that whatever the amount of the velue
of the travel time to work i1s, there would be a value whkich affects
the analysis of vrban growth pattern in the U.E.R. Furthermore, since
the study is a comparative orne (comparing the differences in the travel
time amorg different alternative strategies of each urban node), hence
the prorortional differences among different alternative strategies will
be the same whatever the value given to the travel tire is,

Hence, in analysing the daily Jjourney to work, travel time, travel
time cost and the cost of transporting employees will be taken into
consideration. Details of tatle (8.35) and map (8.3) summarise the
result of the analysis accerding to urban nodes,

(4) Ramadi_Urban Node

The location of the committed basic employment in this urban nocle
is mainly on the North west edge of Remadi City. At this site, rlans
call for a glass and ceraric complex to provide 1446 new job
opportunities. Not tco far away, about 2 km, South west of the City,
some 407 persons will be employed in the railway services of the area.
The third major site of committed basic employment in this urban node,
is at the Habaniya tourist village, which is about 20 km., off the
Baghdad-Ramadi highway. The latter site will provide 120C job
opportunities.

According to the above spetial distribution of tasic employment,
the resulting pattermn of caily commuting to work suggests that, for the
employment in both the glass and ceramic industries and railway services,
could be better accommodated in Ramadi City since, the travel time,
travel time cost and cost of transportation are lower in this case
'compared to the two other proposed alternatives. The daily journey to

work travel time is shown to be 20 minutes in the case of Remadi City,
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against 50 minutes in case of Habaniya town and more than 2 hours in
case of the suggested new town. Accordingly, there will be only

154,5 work wage hours lost in the case of a location at Ramadi City as
egainst 386 work wage hours lost in case of accommodating them in
Habaniya tovwn. The transportation costs, in money terms, is also in
favour of Ramadi City, where it is shown to be about a third that of
Habaniya. It is found to te 138000 I.D. against 368000 I.D, for the
capital cost and 69360 I.D. against 184960 I.D. for the annual running
cost. The suitability of accommodating the committed employment of glass
and ceramic complex in Ramadi City will even increase further if the
residential complex of the existing factory, which is just west of the
gsite of the factory, is expanded. This will not only lead to further
decline in travel time, travel time cost and cost of transportation, but
rather it will provide the opportunity for higher and more diversified
services in this residential complex. The indirect and induced exployment
could be accommodated within any part of the city since they are mainly
concerned with providing different types of services which many of them
are expected to be certrally provided within the City.

On the contrary, employment created by tourist village in Habaniya
could be accommodated in the new town with least, or if it is possible to
say without any costs, where the analysis of the journey to work showed
that the travel time will be within walking distance and accordingly no
ronetary costs are observed. Travel tire cost in this case and the
similar cases is neglected since accommodating the empdoyees in
alternative sites means that they are going to walk from their homes to
tus stops. In case of expanding Habaniya town, this means that the
employees have to make 90 minutes daily journey to work, which is not so

comfortable physically and which means that there will be 450 work wage
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hours lost and a further capital and arnual running costs of buses are
rneeded for transportation, which are founded to be 230000 I.D. and

115600 I1.D, respectively. Ramadi City has been excluded from analysis
since the daily journey to work will be more than two hours. In addition
to the problem of longer travel time, higher travel time cost and
transportation cost which favour the new town location, the nature of

the function of the tourist village needs a high prcportion of the
erployees to be in an easy access to their place of work.

To sur up, the above analysis clearly indicates that, as far as the
daily journey to work is concerned, the most suitable places for urban
growth in Ramadi ﬁrban node are Ramadi City to accormodate the
population increase resulting from the glass and ceramic complex and
railway services and the proposed new town to accommodate the population
increase resulting from the tourist village in Habaniya., Accordingly,
Ramadi City and the prcposed new town will be given the highest priority
with 3 points each, whilst Habaniya town will be given the lowest
priority with 1 point.

(B) Hit Urban Node

Out of the 708 committed job opportunities in this urban node,some
600 are located 12 km. north of Kubaisa town. The remaining 108 jobs
are sited about 1 km. south of Hit. Such a spatial distribution pattern
would suggest that basic employment could be accommodated in either of
the three proposed alternatives (Hit, Kubaisa or the suggested new town),
for each of the proposed sites are within an easy access to the location
of basic employment.

Analysis of daily journey to work (table 8.35) reveals that, unlike
the Ramadi urban node, the differences awong various elements of the
journey to work of the proposed alternatives are narrow, especially
wher. measured in monetary terms. For railway services at Hit, although

Hit town may be the most suitable and economical place to accommodate
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such potential employees of this service, the differerces in travel

time and travel time cost are, relatively speaking, not very hLigh.

They are 20 minutes per worker per day and 9 work wage hours lost

per day, in case of Hit town as against 35 minutes and 15.5 work wage
hours lost in case of toth Kubaisa town and the suggested new town.

The differences are even smaller if the monetary costs of transportation
are ccnsidered. The capital and annual running costs were found to be
9500 I.D. and 11500 I.D. respectively, in case of Hit town as asgainst
23000 I.D. and 11500 I.D. in the case of the two other proposed
alternatives.

For cement factory employees, the analysis shows higher differences
in travel time and travel time cost, with no differences in monetary
costs., Hit town seems to have the highest societal transportation cost
with 60 minutes per employee per day and 150 work wage hours lost per
day, as against 20 minutes and 62.5 work wage hours for toth Kubaisa
ard the proposed new town. The transportation costs in monetary terms
were shown to be the same for all the proposed sites with 115000 I.D.
capitel cost and 57800 I.D. annual running cost in each case. The
reeson why there are no differences in the transportation cost among
different proposed sites, despite having relatively high differences in
travel time, is due to the fact that the number of buses needed for
transporting the employees is equal and the differences in travel tine
does not allow, according to the assumptions adopted in this respect
(See Appendix (4)), better utilisation of the buses, i.e., making more
than one journey a daye.

The above analysis suggests that the best places for urban growth,
as far as the daily journey to work is concerned, in Hit urban node,

are Hit town for accormodating railway services employees and either of
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the other two proposed sites fer cement factory ewployees. However,
since the cement factory is the major source of employment and since
there are not major differences in the daily journey to work, in the

case of the rallway service employees, among the three proposed sites,
Kubaisa town and the proposed new towr will be given the highest priority
with 3 points each, whilst Hit town will be given second priority with

2 points.

(¢) Haditha Urban Node

The employment proposals for Haditha urban node are relati&ely
modest and are concentrated in a small radius of about 8 km. of Haditha
town centre. The most important of these is the Haglaniya stone cutting
plant which is located just 1 km. west of Haglaniya town and about 4 km.
from the centre of Haditha town. Of the others, 150 job opporturities
will be created as a result of constructing Haditha dem, which is some
7 km. north west of Haditha town, and the remaining 99 job oprortunities
are in railway services, to te located about 10 km. south of Haditha town.

Like the case of Hit urban node, the prevailing spatial distribution
pattern of the committed job opportunities would suggest that the basic
employment could be accormodated in any of the three prorposed
alternatives (Haditha, Haglaniya and the suggested new town some 7 km.
west of Haditha), where the analysis of different aspects of the daily
journey to work shows that the highest travel time is 45 minutes per
employee per day. The differences in travel time cost and in monetary
costs of transportation are very marginal.

However, the detailed analysis, table (8.35), shows that for Haditha
dam employees, the suggested new town is the most suitable and
ecoromical place, since it is within walking distance of possible
residential areas. For railway ewployees, either Haqlaniya or Hgditha

could be the most suitable place of urban growth, with Haglaniya having
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a very marginal preference represented by lower czpital cost of
transportation and lower lost in travel time cost, (see table 8.35).
For the store cutting plant, Haglaniya town is shown to be the most
suitable place for accormodating its employees since it is within
walking distance of the plant.

Accordingly, since the Haglaniya stone cutting plant and Eaditha
dam are the major generators of basic employment in tkis urban node
and since, the railway service employees could be accormodated in
either Haglaniya or Haditha towns, Haqlaniya and the suggested new town
will be given the highest priority with 3 points each, whilst Haditha
town will be given second priority with 2 points.

(D) Qaim Urban Node

Having the highest proportion of the committed growtk in the region,
Qaim urban node,‘is the most important. The suggested jobt creation
schemes are, spatially speaking, highly concentrated. Akashat petro-
chemical complex, which will employ 2555 persons, and the site of the
railway services at this urban node, which will employ 1346 persons,
are located some 17 kme. and 14 km. from Qaim town. The size and the
spatial pattern of the committed growthL suggests that the daily journey
to work analysis is far more important than the cases of Haditha and
Hit urban nodes and a wider difference between the four alternative
proposed sites could be found.

Details of table (8.35) reveal that for the Qaim Chemical Complex,
Ubaidi town and the proposed new town north east of Ubaidi are the most
suitable places for urban growth. The travel time, travel time cost
anrd transportation cost are found to be at their lowest level in both
areas, where the travel time is about 20 minutes per worker per dzy and

the travel time cost is about 213 work wage hours a day as against 30-40
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minutes and 319.5-425.25 work wage hours in case of Karabla and
Qaim respectively. The differences in the capital and annual
running costs of transportation are even higher. They are of the
order 1 to 2.

For railway service employees, Karabla teovwn is seen to be the
m°?t suitable place for acccrmodating these employees, where it is
found that, the daily travel time (30 minutes) and the travel time
cost (168.25 work wage hours per day) are lower than those which
could be ackieved in the three other alternatives (40 minutes and
224.25 work wage hours). However, no differences in transportation
costs are expected.

The above analysis suggests that, as far as thLe daily journey to
work is concerned, Ubaidi town, the éuggested new tovmn and Karabla
town are the most suitable places to acccmmodate the expected urban
growtL, hence they will be given the highest priority, with 3 points
each, whilst Qaim town will be given second priority with 2 points.,

8.4.4. Availability of Land for Urban Growth

Availability of land for vrban growth is defined as accessibility
to a land without any agricultural value and without strorg physical
constréints, thus being economical for the purpose of urban development.
These aspects have been regarded of special importance in deriving the
appropriate urben growth strategy in the region and the availability of
land for uvrban growth has been regarded as the first priority factor.
The importance of this factor is due to first, as noted previously in
crapter six , the region's lack of sufficient agricultural land to
gupply the present and expected population, with food supplies,

especially the perishable agricultural products that are costly to
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transfer over large distances. The establishment of Haditha dam will
adversely affect the agricultural situation at least temporarily as a
result of the flooding of a considerable area of orchard and other land
with high agricultural potential. Hence, in planning for any future
growtk. in the region, the avoidance of agricultural land for such
purposes should be practiced fully.

Second, ever if all the positive consequences and aims of the
otker urban growth factors mentioned in table (8,1) are maximised in a
specific urban area but there are physical constraints on the growth of
that urban centre, such as, wide water fronts, extreme gradients and
orientation of slopes, lard liable to flooding, or man made restrictions
such as motorways, main railway lines (which need a wide right of way)
and polluting industries which need a large protection zone etec., then
the expansion of that urban centre will be either very costly (in socio-
economic terms) or in some cases, if the thysical limitations are very
strong, may be impossible.,

From the study of the master plans of existing urban centres,
personal interviews and discussions with both physical planners in the
Physical Planning Commission of the Ministry of Planning and local
planners at municipal level, and field visits to 211 the proposed areas
for urban growth showed clearly that, taking all the above factors into
consideration, most of the existing urban centres and all the proposed
new towné have the potentiality of future growth with some qualitative
differences, whether among the proposed urban centres of the same urban
node or between those of different urban nodes., Table (8.36) and map
(8.4) clearly confirms the above general findings which could be

outlined eccording to different urban nodes, as follows:
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(A ) Ramadi Urban Node

In this urban node the growth potentiality of the proposed areas
could be summarised as follows:-

(i) For Rawadi City, the current master plan of the city was
produced in 1972 to cover the period until 1990, The area of the
plan is occupied to a level of 80%, whichk means that about 20310 additional
persons could be accommodated within the boundsries of this plan
(see table (8.36)).

Apart from the potential urban growtkh within the existing mester
plan area, the city has unlimited potential of growth on the west
(see map (8.4)), where the land is flat, the gradient level is very low
and where the land has no agricultural value. The only limitation
that should be taken into consideration if expansion is planned in this
direction, is the site and layout of residential areas with regard to
the glass industry, as this industry produces pollution. Even in the
latter case the prevailing winds are generally north westerly and the
suggested expansion is to the west of tLe industrial complex, which
means that the pollution effects could be eliminated easily tkrough a
proper residential siting and layout. What varifies the argument is
that the present residential quarter of the first glass factory is
situated in the same suggested direction of urban growth without any
noticeable pollution effects.

The city has the potentiality to expand to the south as well,
but with some restrictions, where the growth should pass the railway
lines and the main railway station in the region, with all the rights
of way of the line and marshalling yards. This alternative direction
of growth, at this stage, will be relatively more costly compared to

the westerly expansion and could lead to some sort of separation of the
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Table (8.36)

Urban Growth Potentials of Existing Urban Centres and

the Proposed Ones

Proposed Urban Areas Available for Number of Additional
Areas Development Porulation that couvld
(thousands m“) be Accommodsated%*

Ramadi Urban Node:

Ramadi Unlimited compared to the expected urban growth

Habaniya 500 4545

New Town Unlimited compared to the expected urban growth
Hit Urban Node:

Hit 2800 25455

Kubaisa Unlimited compared to the expected urban growth

New Town Unlimited compared to the expected urban growth
Haditha Urban Node: |

Haditha 2000 18182

Haglaniya 500 4545

New Town Unlimited compared to the expected urban growth
Qaim Urban Node:

Qaim At least dovble the expected urban growth

Karabla 4 At least double the expected urban growth

Ubaidi At least double the expected urban growth

New Town At least double the expected urban growth

# It has been calculated on the tasis of 120 m2 per person in case of
Ramadi city. This average per capita area requirement coincides with the
average per capita area adopted by the prevailing Ramadi City master plan
(1972-1990) which is 116.8 m2 per persor (see, Physical Planning
Commission, Governorates Development Plans, 1981-1985: Master Plans for
cities,(In Arabic), Ministry of Planning, Baghdad, 1979, P.43). The new
Industrial city of Al-Baker, also adopted the average of 120 m? per
person, (see, Directorate Generate of Planning and Engineering, or.cit.,
P.32). For other urban centres (the smaller ones), the average of 110 m?
per person is adopted. This in turn coincides with the planning
standard in Iraq in plarning for towns in such sizes which is between
100-110 m?,

The average per capita areas includes; the residential uses which
includes in addition to housing, the local roads, parking, incidental
open spaces and children play areas, and; Ancillary uses which include
central shopping areas, commercial facilities, community welfare and
social facilities, open spaces provision and rajor roads.
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city into two parts, especially since the rail line at this point
will be a double track and it will be utilised very intensively for
both passengers and goods transportation which also implies that a
costly overpasses and/or tunnels would have to be built. In addition
to the above restrictions, the land in this direction is liable to
flooding of Al-Warar River. Hence, expansion in this direction at
this stage is not feasible,

The growth of the city to the north is restricted by the very
highly productive agricultural land and the rich orchards in the area
which are both important to the agricultural production of the region,
as well as their special landscape value. The Buphrates River is
another growth limitation in this direction. To the east, Habaniya
Lake prevents the city from any further growth in this direction. Apart
from the sbove limitations, the ownership of land in the Northern and
North eastern directions is a factor being either in private ownership
or the right of utilisation belonging to private persons. The latter
ownership form is called locally "Mamnuha Bel-Lazma'. Both the very
high agricultural value of land and the pattern of ownership raised
the value of land in this direction to about 5-20 I.D. per square metre£1)
The value of land in all other directions is about 0.2 I.D. per dorum.
This is because land in these directions belongs to the State (locally
is called Meri land) and has no agricultural value.

To éum up, Ramadi City has the potentiality of economical urban
growth not only to accommodate the expected urban growth up to 1985, but

even further urban growth that could be experienced beyond that time,

(1) The value of land in different urban areas of the region is
obtained during the field survey from local planners and officials
and represents the value as it was in 1980.
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(ii) For Habaniya tovn, the urban growth potentiality is very
limited. To the north is very gocd agricultural land, mainly utilised
as orchards, which prohibits any urban growth. To the East and South
the topography of ?he land puts limitations to expansion in these
directions, where hills 20-30 metres in height above the plain ground
level of the town exist. Hence, the expansioﬁ in these directions will
make the process very costly, as far as the provision of services is
concerned. The only direction for expansion of the town is to the
South west its present boundaries, where some 500000 square metres,
which cculd be utilised to accommodate about 4500 inhabitants, are in
easy access to the proposéd developments (see table (8.36) and map (8.4)).
This population forms about 18% of the total expected urban growth in
this node. Hence, this very limited urban growth potential should be
preserved to accommodate the natural increase of the town.

(iii) For the new town, no real restrictions determine its
establishment or future growth, where the land in all directions, except
to the North where Habaniya Lake stands, is flat, economical to develop
with no real sgricultural value. Furthermore, the land belongs to the
State.

The above analysis of urban growth potentials in this urtan node,
suggests that Ramadi City and the prcposed new tovm will be given the
highest priority with 3 points each, due to their unlimited growth
potentialities compared to the expected urban growth and that expansion
could be experienced in a very economical way, without facing threshold
costs. On the contrary, the very limited potentiality of urban growth
of Habaniya town and the additional costs that could be expected if
urban growth is experienced extensively in this town suggests that it

will be given the lowest priority with 1 point.
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() Hit Urban Node

The relatively low expected urban growth in this urban node
(5764 persors) could easily and without any threshold costs be
accommodated in any of the three proposed areas (Hit, Kubaisa and the
new suggested town), see map (8.4) and table (8.36), where:

(i) For Hit town, although physical and man-made restrictions of
growth limit the expansion of the town, represented by the very highly
productive agricultural land north east and to the north west of the
town, the Euphrates River to the north and the lowlands with asphalt
deposits to the south east, the only direction for the growth of the
town is to the south, up to the railway line (about 1 km. south of
the present boundaries of the town), the area could easily accommodate
the expected urban growth. This direction provides 2,800,000 square
metres of urban land which could accommodate, according to Iraqi planning
standards, about 25455 persons, which in turn is almost about five times
the expected urban growth in this urban node. This figure permits sub-
stantial urben growth beyond 1985,

It should be noted that recently, a new neighbourhood has been
developed across the Euphrates River. Such development will be very
costly when it comes to connecting the two parts of the town or in
providing basic services., It also leads to the segregation of such a
small town. Apert from these consequences, the available land for
expansion on the other side of the river is a narrow strip between
valuable agricultural and hilly lands which in turn, increases further
the cost of development on this side. Hence, such a pattern for growth
in a town of Hit's size should be denied and not encouraged at all.

(ii) For Kubaisa town, no restrictions on the growth of the town
exist. The land available in almost all directions is flat, without

any agricultural value, available in abundant areas and owned by the State.

=501~



The only restriction of growth is to the north, where valuable
orchards exist. These orchards in addition of being utilised for
agricultural purposes, cculd be utilised as a green belt to prevent
the growth of the town in this direction, where a polluting cement
industry is located some 10 km. to the north east.

(iii) For the suggested new town, in this urban node no
restrictions, of any kind, determine its growth, whether for the time
being or in the future.

The above analysis suggests that there are no restrictions on urban
growth in this wurban node. The urban growth potentials provide the
opportunity for growth even beyond 1985, hence each of the proposed
areas for urban growth will be given the highest priority with 3 points
each.

(€) Baditha Urban Node

Unlike the two other urban nodes, existing towns in this node
seems to be facing real physical restrictions, which could limit their
growth. These limitations can be seen from the linear pattern of
development of both Haditha and Haqlaniya towns, map (8.4). The urban
growth potentials in this urban node could be summarised as follows:-

(i) For Haditha town, the Euphrates River from the east, Al-Ajlan
Valley and the Haglaniya town boundaries on the south and hilly lands,
around 20-30 metres higher than the existing built up areas, from the
west, represent the main obstacles of growth of the towvn. However, the
upper pert of the hilly land is relatively more accessible for the
development than the lower part, despite being costly compared to
development in fairly flat land. The upper part of the hilly land
provides about 2 million square metres of land whick cculd accommodate

around 18000 inhabitants, see table (8.3%6).
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It skould be noted that about 50% of the land within the
boundaries of the town are of very gocd agricultural value and are
utilised as orchards. This land should be preserved for their
crucial agricultural value.

(ii) For Haqlaniya town, limitations on its growth are even more
severe than that of Haditha town. They are represented by the river
and rich orchards fror the east, hilly lands (25-35 metres higher than
the existing built up areas) from the south and Al-Ajlan valley and
Haditha town boundaries from the north. The only possible direction to
expand the town, with some additional cost due to the high gradient of
the land, is to the west, where around 500000 square metres are
available which could accommodate about 4500 inhabitants, see table
(8.36).

(iii) For the suggested new town near Haditha dam site, no
restrictions are found to face the growth of this suggested town to a
size many times as large as the expected ﬁrban growth in this urban
node. The only direction to be avoided in future growth of the town
is that of the river, where valuable orchards are concentrated.

Accordingly, the required 3500 inhabitants could be accommodated
in either of the three suggested areas but with additional costs in
both Haditha and Haglaniya towns and without leaving a significant
spare potentiality for the natural future growth of Haglaniya town.
Hence, the above analysis suggests that the suggested new town should
be given the highest priority with 3 points, Haditha town will be given
second priority with 2 points and Haglaniya town will be given least

priority with 1 point.
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(p) Qainm Urban Node

Both table (8.36) and map (8.4) indicate that, not only the
expected urban growth in this urban node can be accommodated within
each of the four proposed areas, but rather further urban growth
expected beyond 1985 could be accormodated in eacl of them on a
considerable scale. The only restriction of growth, in this case,
is the desirable direction of growth where:-

(i) For Qaim town, growth cannot be experienced in both northern
and western directions due to the very good agricultursl land and
river restrictions on the north and the Syrian border on the south,
where the boundary of the town at this direction represents the border
of Iraq with Syria. Expansion of the town to the south can be
experienced in an unlimited scale, but at present stage this direction
of growth is not preferable due to the existence of a rail line and the
expected growth would be beyond this line which will be relatively
costly as a result of building either an overpass or tunnels to connect
the town. However, unlike the case of Ramadi City the line at this
point will be single track, which means the right of way will be
narrower, and the frequency of utilising the line will be lower as a
result of using it only for goods transportation.

The most economical and preferable direction of the growth of Qaim
town is to the east, where the land is available in an abundant areas,
without having any agricultural value and without any natural restrictions.
Growth in this direction could accommodate at least double the size of

the expected urban growth in this urban node.
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(ii) For Karzbla, Ubaidi and the suggested new town, expansion
could be experienced in &£ll directions, except in the Euphrates River
direction, where no restrictions of any kind are prevailed and land is
available to accormodate not crnly the expected urban growth but also a
substantial growth that could be expected beyond 1985,

Accordingly, each of the four suggested places of urban growth,
in this urbtan rode will be given the highest priority with 3 points.

8.5. Svmmary

It should be noted fror the beginning that due to the strong
interlinkages between Chapters eight and nine, this chapter includes
a fairly short summary. A more significant summary will follow
Ckapter nine, which will deal with both chapters to scme degree.

In this chapter, three alternative urban growth strategies were
proposed. Alternative one suggests that the expected urban growth
could be directed tc the main urban centre in each urban node.
Alternative two suggests that the expected urban growth could be
directed to the other proposed existing urban centres in each urban node.
Alternative three suggests that the expected urban growth could be
directed to the suggested new town in each urban node. The adoption
of £ control stretegy in defining the alternative strategies was
found to be helpful. It was fourd that the expansion of the existing
urban centres is within the interest of the planning departments and
coincides with the peattern of the committed economic development and
the distribution of the major development projects in the study area.
The new town option, as a radicel option, was adopted because it is
also within the concern of the Ministry of Industry and other

planning department in the country.
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The aims and objectives of the study were also defined at this
stage. They have been derived frcr the analysis of the socio-economic
and physical charactaristics of the study area. The declared national
and regional aims and objectives were another source for the derivation
of the 2ims and objectives of the alternative strategies.

This chapter also defined the factors that are expected to affect
the urban growth pattern of the region and the weights given to them
which reflect their importance. In whole, the factors incorporated in
the analysis included socio—economic,physical, environmental and
structural ones and the weights assigned to them to reflect their
importance ranged from 1 to 3.

Finally, the first priority factors were tested in some detail in
this chapter. The results of the analysis of these factors indicated
that; First, the highest proportion of the spare capacities in the
provision of some services concentrate in the largest urban centres,
hence expanding the largest urban centre in each urban node will best
utilise these spare capacities; second, economies of scale are
experienced in providing many services. This is found to bte more
apparent in case of the annual running cost. In addition to the economies
of scale that could be achieved in larger urban centres, the latter
justify the provision of higher order services which need a population
threskold larger than the smaller urban centres can offer., Furthermore,
larger urban centres are the places where modern and more advanced
technology can be adopted more efficiently; Third, the daily journey to
work would be minimised, in all the fouwr urban nodes, if the suggested
new towns are cfeated. On the contrary, the longest and most costly
journeys to work would be in case of expanding the largest urban

centres in each urban node except in case of Ramadi urban node where
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expanding Ramadi City will minimise them, and; Fourth, the creation
of a new town and the expension of the largest urban centres in each
urban node cculd best achieve the most economical patterrn of urban
development as far as the availability of land for urban growth is

concerned. They best preservs the good agricultural land.
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CHAFTER NINE

TOVARD AN ALTERNATIVE UREAN GROWTH STRATEGY FOP THE U.E.R.
TWO: TESTING OF THE SECOND AND THIRD PRIORITY FACTORS AND THE
CHOICE OF A PEEFERRED STRATEGY

INTRODUCTION

A

Following Chapter eight, this chapter will examine the second and
third priority factors. It will evaluate the overall results of the
analysis of the chosen urban growth factors and it will recormend what
is thcught to be the best urban grewth strategy, taking into
consideration the prevailed socio-economic and physical constraints.

In choosing the preferred urban growth strategy a sensitivity analysis
will be done through which the original assumptions of the study will be
relaxed. This would help in testing the validity of the results of the
study and whether its final conclusions would be changed highly, slightly

or there would be no significant changes.

9.1. Analysis of Factors Affecting Urban Growth Distribution of the

U.EeRe (Two: Second and Third Priority Factors)

9.1.1. Preserving Good Quality Landscape

The study of landscape on the regionel or sub-regional level is
gererally looked at frem the following points of view:(1) First,
morphology of the area, i.e., the study of land form and rhysicsl
charactaristics; Secornd, netural surface coverage, i.e., a study of type
of cover (trees, grass, cropland) and itsscale; Third, the study of the
effect on agriculture, forestry and mineral working of the landscape;
Fourth, the settlement pattern and degree of urbanisation, i.e., the extent
to which the landscepe was already occupied by urban and suburban

development and the quality of such develorments; and, Fifth, the gereral

T1) Leicester City Council and Leicestershire County Council, Leicester

and Leicestershire Sub-Regional Planning Study, Report and

Recommendatiors, H.M.S.0., 1969, P.144.
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visuel quality assessmernt, i.e., a subjective assessment of the
landscape as 2 whole taking into account of the more particular
elemer.ts mentioned above.

In principle, factors affecting change in landscape are on the
one hand the loss of wcod and trees, and on the other hand, the
increasing introduction of man-made features. The rate of change in
the man-made landscape is increasingly rapid and whilst some areas are
capable of improvement, it is far easier to destroy than to restore
natural landscapes wkich have taken cernturies to develop.(1)

Since the main concern of this study is the achievement of
a best distribution of the expected urban growth, the studies of the
above elements, on a macro level, are beyond its scope.(z) What is of
real importance here, is the micro study of landscape, i.e., the mutuel
relationslkip between the urban growih and the domestic lardscepe. This
rutual relationship is represented, first, by preserving the very limited
good quality landscepe within the catchment area of the proposed places
for expansion and/or new urban develorment, and seccnd, the proper
utilisation of these landscapes fcr aesthetical and environmental
improvements of the proposed urtan areas. To do so, natural, as well as
pan-made landscape preservation will be included in the aralysis of tkis
factor.

However, it should be mentiorned that as of yet no cbjective survey
method an& techniques of analysis toc be used for comparative evaluation
of the landscape have been developed. Both the survey methods and the
techniques to be used for comparative evaluation are highly subjective

and based largely or. visual criteria.

(1) cambridge County Ccuncil, op.cit., P.140.

(2) Meny of the elements of landscape are dealt with in Chapter seven,
namely, the study of land and physical charactaristics of the study
area, the agricultural potentials and the settlement pattern and
distribution.
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Water sites, orchards, and pleces with historic,
arcrtaeological or scenic interest are an important element in the
U.E.R. landscape. These valuzble elements can be summarised as
fcllous:~

(a) Water Sites: water is en increasirgly important element in
the study area landscape. The most important water sites are, the
Euphrates River, Habaniya Lake, Tharther Lake and Haditha Lake.

The Euphrates River runs through the study area from West to
South east and has en extremely pleasant and charming ckaracter. The
twisting behaviour c¢f the river not only gives ample opportunity for
such perception of natural landsczpes seen from home, but improves the
miero climate of the areas along it as well. In most parts of the
river, especially between Hit and Ana towns, the traditional wheels
which are still used in cultivation and the river's islands (Hawijas)
which are rich with orckards and archaeological treasures, add further
to the river's scenic quality. The river cen therefore be considered,
in additiorn to its special importance for cultivation, landscape value,
and improving the micro climate, as a potential attraction for local
recrectional activities.

The three lakes within the region are spaced in a way which
increase their importance in improving the micro climate and scenic
quality of the study area. It also leadsito a better and more
ecoromical utilisation of these water sources fcr different activities,
mainly as tourist resorts, electricity generation, fishing and so on.

Habaniya Lake, the well known recreational site for day trips or
short weekend holidays by Baghdadians, is located in the lower erd of
the study ares. The recent, entirely new development to the south east

of the lake will increase its importance as a tourist resort to serve
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many parts of the country, especially the U,E.,R., itself and the
central region of Iraq which includes, Baghdad, Daila, Wasit, Babylon,
Kerebla and Najaf Muhafadhas.

Thurthar Lake, the largest among the three lakes, is to the east
of the study area. In recent years, the lake has been utilised for
swimming and boating on day visits fror Baghdad,

Haditha Lake, whick will result from the construction of Haditha
dan is situated nearly in the central part of the study area. The
location and the character of the lake seems that it will have a greater
appeal than the two cthers. It will have greater scenic value. In
their regicnal study, Planar's pcinted out that, "Unlike the other lakes
which heve flat and featureless edges, this will have a distinctly
festured shore line with cliffs end steep sides in places and a
pronounced peninsular of land jutting out two or three kilometres into
the lake from the southern shore. It will also have the appeal of
being a major national ackievement and a place to be visited."(1)

(b) Orckard Areas: As has been mentioned earlier, the Euphrates
River is surrounded on both banks by farms and orckards creating a-
very rick contrast to the rather barren surroundings. Large areas of
these orctards and farr lands are either within the boundaries of most
urban areas of the region or just beyond their fringe, see map (8.4).
Hence, any further urban develorment should avoid these areas due to
their scénic values, improving the micro climate, as well as their
extraordinary agricuvltural value. Apart fror these orchards and good
farm lands, the study area is very poor in vegetation where no wood land
or any type of plants of real importance exist. Additionally, the
natural vegetation is very poor, changeable and seasonal (fcund cnly in

winter and spring seasons). It extends to include some coumon weeds,

1) Planar, op.cit., Appendices of Stage One, P.F.6.
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(1)

mustard, reeds, water lilies and grass whick have no significant
importance in improving the landscape.

(c) Historical and Arctaeological Sites: The study area has a
richk archaeological heritage, and the knowledge of the existence of
sites has increased rapidly in recent years as e result of extensive
exploration.

Several existing towns in the study area are of historical interest.
These urban centres are Ramadi, Hit, Hadithe, Ana and Qaim. There are
also several archaeological sites in the region, the most important of
which are the river islands (Hawijas), the ancient rectangular walled
city of Hindenu near Qaim dating from the old Babylonian period, the
0ld citidel in Rawa dating from the Ottoman era, Ana's famous minerat,
the town of Hadidaru near Haditha which has been important in every
recorded period and Rapiqum, the most important early city in the
southern part of the study area, dating from at least the Akkadian
period (2300 B.C.). ()

These places are not on the scale of some of Iraqis more famous
historical sites. However, Hindanu and Rapiqum are very major sites,
The remainder are unlikely to have more than local or regional
importance, but do represent the study areas' heritage and as such help
to provide a rapidly groving region with an identity and links with its
long history.

Preservation and development of rost of these historical and
archaeological sites could be achieved in the preparation of the detailed
locel plans. This is particularly true in the case of Qaim, Karabla,
Rawa, Haditha and Hit towvms. The other historical sites are outside the

boundaries of the urban areas and are of regional interest.

(1) Regional Planning Department, Planning for the U.E.R., gp.cit.,P.157.
(2) For more detailed informstion about historical and archaeological
gites in the study area, see, Appendix (5).
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The above charactaristics of the landscape elements in the U.E.R.
imply that, in general, the proposed pattern of growth of each suggested
urban centre, presented in previous sections, coincides with the aim of
preserving the landscape of good quality and utilising these landscapes
in improving the built envirorment. This could be shown as follows:-—

For Ramadi urban node; First, the suggested pattern of growth of
Ramadi City to the west should avoid the good quality landscape along
the river. At the same time it should utilise the proximity to Bughrates
and Al-Warar Rivers and Habaniya Lake which means providing a pleasant
environment to the newccmers; Second, the suggested growth pattern in
Habariya town should also avoid the good quality landscape along the
river, but, as it has been seen, the proposed area for growth is very
limited, which implies that any further growth would be at the expense
of the good quality landscape; and, Third, the location of the suggested
new town should take the advartage of being on Habaniya Lake which
provides rleasent waterside scenery, with no limitation on urban growth
of any type.

Accordingly, Ramadi City and the new town will be given the highest
priority with 3 points each, whilst Habaniya town will be given the
lowest priority with 1 point.

For Hit urban node; the suggested pattern of growth of each urban
centre coincides with the aim of preserving the good quality landscape.
The histdrical sites in Hit town could be preserved and develored, as
important inheritance, through a detailed local plan. However, the
location of both Kubaisa town and the suggested new town in the desert
area do not provide the opportunity to get the benefits of being along
the river's pleasent environment. The life in such places, as far as,

climate is concerned, is hard. Hence, Hit town will be given the highest
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priority with 3 points, whkilst the remaining two areas will be given
the second priority with 2 points eackh.,

For Haditha urban node; again the suggested pattern of growth of
each suggested urban growth area coincides with the aim of preserving
and improviding the good quality landscape. It also maintains
pleasant waterside scenery of the Euphrates River and Haditha Lake in
case of the suggested new town. The historical sites in Haditha town
could also be preserved and developed through local planning. However,
the above pattern of growth whick took the landscape and environmental
aspects into full consideration could accommodate a limited population
in the case of Haglaniya which means that any further expansion to
sccommodate the whole of the expected urban growth in this urban node,
while still leaving a considerable area for future expansion, wouvld be
£t the expense of the good quality landscape. Hence, Haditha town and
the suggested new town will be given the highest priority with three
points each, whilst Haglaniya town will be given the lowest priority
with one point.

For Qaim urban node; the suggested urban growth pattern of each
urban centre coincide with the aim of preserving and develoring the
good quality landscape. It again utilises fully the pleasant
envircnment of the Euphrates River. The historical tower of Qaim could
be incorporated within the town and developed in a way which rreserves
its historical value. The only restriction on the suggested urban
growth in this urban node is to the east of Karabla town, where the walls
of the ancient rectangular walled city dating from old Babylonian period
are still recognised on the ground., This site should be preserved and
developed due to its special historical importance in this part of the

region. However, the areas of land available on the other side of the
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town, still provide the opportunity to accommodate a far greater
population than the expected urban growth in this urban node.
Accordingly, all the prorposed urban centres here will be given the

highest priority with 3 pcints eack,

9.1.2. Social Considerations: Sccial Relationships ard Persoral

Preferences of Location and City-Size

Social ccrsiderations and individual preferer.ces are other
important factors in deciding the urban growth policy of any point
in space. Both aspects have been given corsiderable attention in
recent years in studying the question of city-sizes and distribution.
Drawing a policy on a basis of maximising the economic benefits only
is not adequate, unless the social relationships and individual
preferences are incorporated within that policy or urban growth model,
Earlier throughout this study, the importance given to such factors has
been elaborated and optimal city-size modaels, such as, Laird and Mazek
moiel of "City-Size Preferences and Migration," (1974) and Price model
of "Individual Preferences and Optimal City-Size", (1978), relying on
suck factors in explaining the optimal city-sizes and distribution,
have been presented and discussed.

In this study, unlike the atove optimal city-size models, social
relations and individual preferences will not be regarded as the only
and most decisive factors of the U.E.R. urban growth model, but rather
as an important aspect which with the results of the analysis of many
other factors (economic, structural and environmental) will help in
drawing a most appropriate distribution pattern of the expected urban
growth in the study area.

Information for the analysis of social considerations and individual

preferences are obtained mainly from the persoral observations and
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communication with the study area different socio-eccnomic grougrs

and local officials, not only at the field survey period but rather
since 1977, where the writer of this study participated in the

planning committees involved with studying the question of resettlement
of Haditha reserveir population. This relatively long-term invclvement
with the resettlemwent question helped in recognising the socio-cultural
charactaristics of the social groups in the region, establishing a more
comprehensive outlook to the main social problems and helped to
visualise the more reliable and realistic approaches of solving these
problems, or at least minimising their consequences. It also helped

in giving priorities to the solution side of these rroblems. Studies
dealing with the social aspects of the study area are also considered of
special importance in analysing this factor. These studies are mainly,
(1) g

"Planning for the U.E.R." ocio~Ecoromic Study of the Haditha Dam

Area"(2) and "U.E.R. Plan and Resettlement of Haditha Reservoir
Population"s3) The findings of these studies are either based on field
surveys and/or general observations and perscnal ccrmunication with
different socio-eccnomic groups and local officials in the study area.
Both the findings from persoral observations and communication and those
resulted from the field survey confirm each other and could be
summarised according to the two stated elements of the social

corsiderations as follows:-

(A) The Social Structure of the Study Area

By social structure is meant the whole network of social relations
in which the members of a given community are involved at a particular

time. Of ccﬁcern here is the social structure within the urban areas cof

1) Regional Planning Department,Planning for the U.E.R.,op.cit.,PP.245-

25T,
(2) Regional Planning Department,Socio-Economic Study of Haditha Dam

Area, op.cit.
(3) Planar, op.cit., Appendices of Stage One, Appendix B, PP.B1-B10.
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the region rather than the whole social structure (rural-urban).
Hence, the analysis will concentrate on the social structure within
urban areas. The family system and the degree of urbanism of the
urban societies of the study area will be discussed here:-

(a) The family is the most fundamental and most important of all
the components of the social structure. "It is an economic unit of
production and corsumption, a political unit within the confederation
of the families that make up the clan, and finally a religious unit."(1)
The family is slso a unit with common interests and common culture.
Planar's study pointed out that, the traditional family system in the
study area is charactarised by being(z):

(i) extended, i.e., ore household unites the father of the family,
his wife or in exceptional cases wives, his unmarried children, his
married sons and their families and maybe other relatives as well. In
recent years, a considerable change has taken place in urban areas where
married sons tend to move off to their own homes, and the unit of
housing has changed accordingly to that of the simple (nuclear family).
However, a considerable proportion of families are still of the sort of
extended ones, and even in case of the simple families, links between
fapilies continues to be very strong. The conventional expectations
of the traditional culture are that adult brothers will remain in
contact with each other, and be mutually loyal and assist each other
throughout their life time. Each married male is the head of his
ruclear family, but he has obligations to his parents, brothers and
sisters as long as they live. As a result, these considerations result

in the extended family households with geographical propinquity.

1) Ibid, P.Bl.

-517-



Rapid urbanisation and industralisation are expected to fasten
the breakdown of the traditional extended family. Widespread of
education introduced will also further introdﬁce new social values which
counter the traditional way of life. All these economic and cultural
transformations will lead the young people to favour independence;

(ii) Patrilineal, i.e., each individual belongs to his father's
rather than his mother's line;

(iii) Patrilocality, i.e., a young couple gemerally lives in the
locality of the husband's perents;

(iv) Patriarchial, i.e., the father is master of his family, while
the eldest male who is head of the entire extended family as a ruler of
the centre group;

(v) Endogamy, i.e., there is a general trend to marry within a
relatively narrow circle, Marriages contracted in the large extended
family have traditionally been preferred, and those between first
cousins are still considered ideal, although they are less frequent than
in the past. The relatively'higher economic and cultural trarnsformations
in larger urban centres played a major role in breaking down the relative
marriage system in these urban areas, especially the central city of
the region (Ramadi) and Qadha centres urban areas, where marriage among
relatives in such urban areas is far lower than in smaller ones and
rural settlements,(1) and;

(vi) Occasionally polygymous, i.e., a man may marry more than one
wife at the samwe time, The prevalence of polygamy has often been
greatly exaggerated. Although it is lawful among Muslims, it is
jncreasingly the exception rather than the rule. It is a very rare

phenomenon in urban areas, especially the larger ones.,

T1) & similar finding has been presented in the study of social
relations of Haditha reservoir area, see, Regional Planning
Department, Planning For...., or.cit., PP.249-250.

-518-



(b) Urban societies of the study area differ in the degree of
urbanismw, whereas in large urban centres, especially Ramadi City, a
more urbanised way of life is practised while in the smaller urban
centres, especially those evolved recently from large villages, tribal
social structure and relationships are still noticeable. Both Planar's
study and the regional planning department study of the region's
development confirm the above generalisation, where Planar's study
emphesised that "..., a distinction has to be made between old and new
towns respectively, and between the indigenous population and recent
immigrants. Newcorers tend to retain their traditional way of life,
and therefore, their social structure is similar to that in their place
of origin or village place. After a period of time they become more
affected by the urban conditions and their social structure and even
their family structure undergoes a considerable change."(1) The study
added that, "In towns whick evolved from large villages, and particularly
in old towns which have preserved their traditional patterns of
behaviour, the clan still plays an important role in determining the

n (2)

social structure among its members, The regional planning
department study also emphasised the same point. It found that
traditions, values and systems of life of the social groups under
investigation in Rawa, Parwana, Ubaidi and Karabla to be less urbanised
than the social groups in Ana, Haglaniya, Haditha and Qaim.(3)
Accordingly, tribal relationships among the firgt group are more

experienced. It is clear that, the first group of urban centres are

smaller in size and mostly evolved from large villages while the second

T1) Planar, op.cit., Appendix B, P.BI.
(2) Ibid, P.B9.
(3) Regional Planning Department, Planning for...,op.cit., PP.246-247.
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group is larger in size and have experienced a social, economical
and cultural transformations throughout time. Such transformations
led to the replscement of the tribal relationships by a new more
urbanised and based on mutual interest. The rapid socio-economic
and cultural transformations in the latter group of urban areas could
be atrributed either to; their important location as transportation
nodes, which introduced the local people to other social groups either
from Iraq or Syria and the expected adoptation of new values and
traditions as a result of such communication; or the shortage of
traditional economic resources (mainly the agricultural potentialities)
in and around larger urban areas corpared to their human resources
which forced the growing population of these areas to migrate to other
parts of the country, especially Baghdad, the capital. This migration
trend brought about new values (more urbanised ones) to the original
areas of the migrants as a result of the strong linkages between the
migrants and their families and relatives in their original areas.
The existence of oil establishments at K3, south west of Haditha and
Haqlaniya towns since 1932, also resulted in such transformations as a
result of direct contacts tetween the local people at these areas and
the British people which were exploiting these establishments.(1)
On the whole, the urban social structure based on the kinship
system is weakening in small towns and in large urban centres,
disappearing. Among the reasons for this are industralisation,
urbanisation, the spread of education and the emergence of modern
associations in the society. The trend of weakening the tribal social
structure in the study area will even be accelerated as a result of the
undergoing socio-economic development, where the declining importance
of kinship ties in consolidating the social structure of the urban

communities is generally acccmpanied by greater population size, density
(1) Ibid, P.248.
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and heterogeneity.

Since the very traditional tribal relationships represent an
under developed pattern of social life and ecoromic organisation and do
not cope with the needs of the socio-economic and cultural
transformations undergoing in the region and the country as a whole,
then a more developed and open forms of social life and modern
associations are needed. Hence, in planning for the distribution pattern
of the expected urban growth, minimising the tribal relationships in
existing urban centres and the suggested new ones is regarded to be of
considerable importance. However, in smaller urban centres, where tribal
relationships are relatively stronger and most of their population belongs
to one clan or tribe, then such change should be scheduled in a very
careful way over a longer period of time and cazutiously to avoid any

negative social consequences.

(B) Preferences of Location and City-Size

As a result of the strong family and social relationships in the
urban areas of the region, one can easily find a general trend among
urban settlers to live in their original places and in small groups.
The most valuable study in this respect, which could be adopted for the
prupose of analysing the personal preferences of location and city-size
is the one conducted by the Regional Planning Department of the Ministry
of Planning in 1977 entitled, "Sccio-Economic Study of the Haditha
Dam Area."(1) This study which was confined to the urban and rural
settlements that will be flooded as a result of the establishment of
the Haditha Dam, was based mainly on a field survey which included
different sccio-economic aspects of the population to be resettled,

The field survey was carried out on the basis of a 10% random sample

of urban and rural household heads in Ana and Rawa Qadhas. The study

T1) Regional Planning Department, Socio-Economic Study....,op.cit.
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found that the majority of the inhabitants of Ana town (68%) preferred
to remain in the vicinity of the new reservoir, see table (9.1). 12%
of the inhabitants preferred the new town. Accordingly, the percentage
of inhabitants preferring to continue to settle'in the same community
would be 80%. Only 15% of the existing population of Ana town prefer
to move to other places of which &% wish to go to Baghdad and 6% to
Qaim Qadha where a phosphate complex is under construction. For Rawa
urban population, a smaller percentage preferred to remaiﬁ in the
vicinity of the new reserveir (31%), whilst 36% of its inhabitants
preferred to resettle in Qaim and Baghdad. These two preferred
relocation sites do not reflect a desire on the part of the population
of Rawa to shift up the community and/or to live in other urban
communities, but rather reflect a concern about the future when the
productive part of this town (the cultivable land) will be flooded.
Hence they preferred places where altermative job opporturnities cculd

be found.

Table (9.1)

Future Location Desired (in relative terms)

Urban | Near the| New Ana| The Same | Faditha | Qaim | Baghdad| Other| Total
Area | New Lake| Town Originel | Town Town Areas

Qadha
Ana 68 12 - 1 6 9 4 100
Rawa 31 15 3 2 23 13 13 100

Source,'Extracted from, Regional Planning Department, Sccio-Economic
eeesey0pecit., table A1, P.2.

The general trend of the urban population of Ana and Rawa to
cortinue to live in a similar social environment to their previous one
and within the same groups reflects the strong social soldarity among

them, the attachment of the people to their environment and the willingness
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to continue to share the same common interest. This general trend
could be found in otker urban areas of the region but to a lower
degree in Ramadi City, to a higher degree in the smaller urban centres
and something inbetween in the remaining urban centres.

The urban population of Ana and Rawa not only prefer to continue
to live in the same locality and environment, but rather they prefer to
live within small communities. The above mentioned study (The Socio-
Economic Study of the Haditha Dam Area) found that 42% of the urban
population of Ana prefer to live in towns 250 families and over, whilst
43% prefer to live in urban areas smaller than 250 families.  The
rezaining 15% of the inhabitants, showed no sign of size preference.(1)
In Rawa town the situation is even more pronounced, where only 38% of
its urban population prefer to live in areas with more than 250
families, whilst 54% of them prefer to live in settlements smaller in
size than 250 families and 8% of the population had no size preference.(z)

Preference for small settlerents also reflects a strong social
soldarity and the willingness to live with very narrow social groups.
It also reflects that a considerable proportion of the urban population
in these urban areas either own or utilise agricultural holdings. The
study found that about 31% of the urban population of Rawa and Ana were
engaged in agriculture either entirely or as a second occupation.(B)

It could be generalised from the above analysis that the trends of
populatioﬁ preferences to continue to live in their original localities
and within small urban communities are applicable to other urban areas
in the region with some expected qualitative differences. These trends

are expected to be higher in smaller urban centres, especially those

evolved from ruralorigin, lower in case of larger urban centres, such as

T1) Ibid, P.1.
(2) Ibid, P.1.
(3) Ibid, Table C1, P.10.
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Hit, Qaim and Haditha and very weak in case of Ramadi City which is a
more urbanised area, in the region, in whatever sense of the term.

The above analysis of social considerations, suggests that for
distributing the expected urban growth in each urban node, the new
towns cculd best meet the objectives of this factor. People willing
to settle in most likely socially heterogeneousand small communities
will join them. These new ccmmunities could be organised and built
from the beginning on & modern basis and values of the society.
Accorcingly tribal stiructure and relationships could be eliminated in
this case. Hence this alternative will be given the highest priority
with 3 points in the case of each suggestied new town.

In Ramadi City, the most vrtenised ares in the region, where the
tribal relationshirs are very week, the society is more heterogereous
+ken in other urban eress of tke region and moderr. associations
governing its society are wore eppsrent. This city will be a preferatle
plece to attrzct many groups, especially the skilled and qualified people
and the groups of people which enjoy the sccial and recrecstional
facilities of the larger urban ereass. Larger urbtan ereas mean a wider
choice of housing, shopping centres, trensport facilities and so on.
Additiorelly Ramadi City itself will be the main scurce of the labour
ferce required by the cormitted projects in this urban node esgpecially
the skilled perscnnel, The latter fact implies that the qualified
personnel.and otlier groups of the rneeded labour force who are origineally
fror Ramedi City will prefer tc corntinue to live in their city. Hence,
expansien of this city will be given the highest priority with 3 points.

For the secord order urben centres or the major urban centres in
urben nodes, other than Ramadi urtan node, such as, Eebaniya, Hit,

Hadithe snd Qeim, tribal social relations could be fourd. The newcorers
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would be expected to live in sucl. towns although, at the first stage,
sore sccial problems may be fourd wkich could be sclved tkrough
separation of the newcomers in srecial quarters of these towns. These
urban centres and their hinterlands, on the other hend, provide a
corsideratle proportion of the needed persornel to cperate the
development projects cormitted in their urban nodes. These employees
would prefer to live in their original towns to keep their social
relations. Expansion of tlLese towns means a wider range of services
could be provided which may be preferatle tc the newcorers. Finally
their expansion means further weakering of the remairing tribal social
structure which is a main aim of this factor. Hence, this group of
towns will be given the second priority with 2 points each.

Finelly, the smaller urban centres in each urban node will be given
the lowest priority to expand with 1 point each. This is due to the
fact that the tribal relationships in these urban centres are far more
stronger and the ecceptance of newcorers on a large number would rnot be
acceptable by the original population of these tcwns. Such towns, on
the other hand, are rnot the ones which the newcorers seeks to settle in,
especially the quelified people who prefer to live in more oren

societies provided with wide range of urban life facilities and services,

9.1.3. Reinforcirg the Existing Settlements and Increasing the Efficiency

of the Settlement Pattiern

As seen earlier in Chapter fcur, the national and/or regional
system of urtan centres plays an important role in the economic growth
of eny nation or region. It fulfils many other purposes that give
justification to tke view that it is an instrument for achieving national
and regional growth. Among these other purposes it was found that the

higher the order of exn urban place in the Lierarchy, the greater the
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oprortunity of invention and adoptation of rew ideas and techrology are;
innovations spread faster freor. centrsl to middle-sized towns thar

from these to smaller ones and the adoption lags between the successive
types of towns increase in length as the town size decresses; distance
seperating the central urban centre, the innovation generator, and the
receiving centres affect the spread of the new innovations and ideas,
where it is found to be inversely related to the distance separating

the two areas; Hierarchy of urban centres permits specialisation,
division of latour anddifferentiation in economic furction. It offers

a wider choice of location for different economic uvnits and enables them
to operate more efficiently; and, The leading city in a region plays an
important role in the develorment of that region (the growth centre
strategy).

Spacing of urban centres in the region is as important to the
regional growth policy es the size distribution of them, whereas it
has been seen earlier, Boventer in his analysis of interrelationships
in space between urban centres, has argued that two main factors influence
the ideal location for a city cr a town: agglomeration economies gained
by locating near a larger centre and hinterland effects which are small
(or negative) near large cities because of corpetitive rower but are
strong at a distance tecause of the protection of a sheltered market
area. Accordirg to Boventer, the optimal distance for a city is that
which maiimises the sun of asgglomeration and hinterland effects.

Hence, due to the importance of both the size distribution and
spacing of urban centres within the region for the well being of {heir
population and growth and because of the unbalanced existing distribution
and spacing of urban centres in the study area represented by the dominance

| of Pamadi City over the whole urban system, widening the deviatior between
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the hypothetical and zctual distribution petterns and the unbalanced
hierarchy and spzcing of the existing urban centres (see Crapter six),
this factor Las been given an importance in the analysis of the future
urban grovth pattern of the region. The intrcduction of this factor
in the analysis then aims gt improving the hierarchical patiern of
urban centres in a way which promotes more efficient patterns of
service rrovision, stronger interlinkages within the settlements of
the hierarchy and hence establishes conditions that will encourage
self-sustaining growth after 1985 and reduces the dominance of the
regional caypital city, Ramadi,

It should be noted from the beginning that the ribbon pattern of
distribution of existing settlements alorng the Euphrates River; the
spatial distribution of the committed basic employment; the lack of
sufficient water resources, good agricultural land, basic infrastructure
facilities arnd the envirormental and natural constraints in areas outside
the river basin are the main corstraints of changing the rresent urban
settlements pattern to a substantially more balanced ore. However, the
proposed alternative urban growth strategies indicate that a consideratle
change in the city-size distribution cculd be achieved, see tatle (9.2)
and figure (9.1), with very limited or no change at all in thespacing of
the urban centres due to the above mentioned restrictions. The
expected city-size distribution pattern in 1985 could be sumrarised
according to the alternative suggested urtan growth strategies.

(A) Alternative Cre: The Expected Urban Growth is Directed to the

Largest Urban Centre in each Urban Node
The resulting city-size distribution pattern acccerding to this
alternative implies that Remadi City will continue to te the largest and
predorinant urban centre in the study area with a total population of

about 1170C0O inhatitants, see table (9.2.1). 1Its predorinance will
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Table (9.2)
Expected City-Size Distributior in the U.E.R. by 19€5
)

According to the Three Proposed Alternatives

1., If the Largest Urban Centre in Eaclk Urban Node is Expanded(1)

Urban Area Expected (2) % of ihe |Rank | Zipf % of the
Size, 1985 Lgrgest Hypothetical | Largest
City Size City

Ramadi Urban
Noce:

Ramadi 116637 100.0 1 11663

Habaniya 21378 1843 4 2915; 122.8
New Town 9768 8.4 6 19440 16:7
Hit Urban Node:

Hit 21514 1844 3 38879 :
Baghdadi 1450 1.2 15 8972 33:3
Kubaisa 4500 %.9 10 11664 10.0
Al-Furat 950 0.8 15 7776 6.7
Muhamadi 1250 1.1 14 8331 7.1
New Town - - - - :
Haditha Urban
Node:

Haditha 16578 14.2 5 23327 20.0
Haglaniya 4850 4,2 9 12960 1.1
Parwana 2500 2.1 12 9720 8.3
New Town - - - - -
Ana Urban Node:

Ans 6850 5.9 7 16662 4.3
Rawa 5250 4.5 8 14580 12.5
Qain Urban Node:

Qaim 44602 33.2 2 58319 50.0
Karabla 3150 2.7 11 10€03 9.1
Rurmana 850 0.7 16 7290 6.3
Ubaidi 550 0.5 17 6861 5.9
New Town - - - - -

(1) Due to the inapplicability of this essumption in case of Kamadi Urban
node, as far as the caily journey to work is concerned, (See 8.4.3)
hernce the expected urban growth is distributed among Ramadi City and

the new town in accordance to the generated direct and indirect
employment in each rpoint (See 6.5.2).

(2)

Calculated on the basis of 1980 population plus the expected urban

growth to 1985 which is obtained from tatle (6.7). Urban centres
which are not rroposed for the purpose of the analysis of
distributing the expected urban growth are assumed to be constant
as far as the population size is concerned. ’
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decline relative to the 1977 position when the size of the second
largest urban centre (Qaim town) will be about 33% of its size

against 22% in 1977, i.e., the size of Remadi City will deciine from
fourfelds to threefolds of the size of the secord largest urban centre.

Qaim towrn, instead of Habaniya town, is going to become the second
largest urban centre in the region with a populaticn of atout 45000
inhabitants. The expected change in the rank of Qaim tovm to second
ore is very important since Qaim town is just at the other end (west
end) of the study area. Having an urban centre of such size in this
part of the study area permits prcvision of a wider range of services,
weaskens the derendence of Qaim town and the nearby urban centres on
Ramadi City, and will establish conditions that will encourage further
future grcwth. Add to that the importance of the growth of Qaim town
which will serve not only the regioral population and economy but will
also have a special importance in linking Baghdad and Ramadi, i.e.,
the Iraqi cities with Syrian cities, since it represents a mid point
between these important urban centres.

According to this alternative, the relative importance (in
populstion terms) of towns such as Hit and Haditha in the urban system
will slightly increase. They will represent about 18% and 14% of the
expected size of Remadi City respectively, against 16% and 13% of its
size in 1977. However, despite the insignificant increase in their
relative importance, expanding such urban centres by about 39% end 28%
of their size in 1977 will strengthen the interlinkages between
different urban centres in the region, especially between the two nain
growth centres, Ramadi and Qaim. This is mainly due to the location of
both Hit and Haditha towns which are some 60 and 160 km's to the north
west of Remadi City respéctively. It alsoimplies that a wider range of

cormodities and services could be provided for their populations and cther
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urban areas and hinterlands connected to them adwinistratively and
spatially. On thke contrary, the relative impcrtance of all the other
existing urban centres will decrease compared to 1977. However, almost
all the urban certres whiclh are not going to experience urban growth
are within easy access tc the main urban centres, where the expected
urban growth is directed, according to this alternative. Hence they
would benefit from the expansion of the main urban centres within their
urban nodes. The benefit would be through having an easy access to &
wider range of services and facilities provided in the latter urban
centres.

Finally, this alternative permits the creation of a new town at
Habaniys tourist village site to accommodate about 10000 inhabitants.
However, due to the location of this new town at the eastern edge of the
region and its relatively small size, its fole in strengthening the
overall urban system of the region is expected to be limited and confined
mainly to the services provided by the tourist village.

The above changes in urban system imply that the deviation from the
hypothetical pattern will be narrowed, (see figure, 9.1.1), compared to
that of 1977, (see figure 6.2.2), especially in the upper and middle
tails of the expected distribution curve. This means a more balanced
distribution of city-sizes will be achieved, However, no influential
changes in the spacing of urban centres are expected.

(B) Alternative Two: The Expected Urban Growth is Directed to the

Proposed, Smaller Urban Centres in Each Urban Node

Although, it is essumed that, according to thkis alternative, Ramadi
City will not experience any population growth, it will continue to be
the largest city in the study area. However, its relative importance

will decline as it will be no larger than twice the sigze of the second
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largest urban cerntre (Habaniya town in this case). Its porulation
will continue to be 101000 inhabitants, whilst that of Habaniya will
go up to atout 46000 inhabitants, (see table 9.2.2,).

Unlike the case of the first alternative, the second largest
urban centre (Habaniya town) is located in the same urban node as
Ramadi City. It issome 25 km.'s south east of Ramadi. This implies
that enlarging Habanrniyas town will not improve the level of the
performance of the components of the urban system. It means that
Habaniya towvn will not be able to cater the high order services and
functions. This zlternzstive also implies that no major urban centre
will be created at the other end of the study area or elsewhere in
between the two ends which will help in reinforcing the urban system.
A town of a considerable size could be developed either in Karabla
(about 35000 inhabitants) or in Ubaidi (about 32000 inhabitants). In
any one of the two cases, such town sizes will not be in a position to
compete with Ramadi City or to provide a substantially higher order
services than those already provided by Qaim town. Towns such as
Ana and Rawa will continue, in such a case to depend on the regional
capital to fulfil their higher order needs from services, as well as
other daily requirements. The cortinuation of such dependency orn
Ramadi City is very costly both in economic and social terms,

Apart from the case of Qaim urban node, enlarging the proposed
smaliler urban centres, in each urban node, will increase their relative
importance, but to a level that cannot compete with the main urban
centres in serving the population and ecoromy of these urban nodes.
The size of the proposed urban centres for urban expansion,according
to this alternative, will cortinue to be smaller than the main urban

centres. For instance, Kubtaisa town will be expanded to zccommodate
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Table (9.2)
Exypected City-Size Distribution in the U.E.R. by 1985

Accerding to tke Three Proposed Alternstives

2. If the Proposed Smailer Urban Centres in Eack Urban Node are Expanded

]
Urban Area  |Expected (4 % of the Rark Zipf % of the
Size, 1985 Lgrgest Hypothetical} Largest City
City *¥* Size
*% ++ * % ++

Ramadi Urban

Node:
Ramadi 101553 100.0 1 1 101553 101553 | 100.0 1
i . 00.0
Habaniya 46230 45.5 2 2 50
o ‘ . ° ‘ z77 50377 50:0 50:0
Hit Urban Node
Hit 15750 15.5 4 4 25388 | 25388 25.0 2
Baghéadi 1450 1.4 12 13 8463 7812 8.3 g:g
Kubaisa 10264 1041 7 7 14508 | 14508 | 14.3 14.3
Al—Fura? 950 C.9 14 15 7254 6770 7.1 6.7
Muhamadi 1250 1e2 13 14 7812 7254 TeT T
New Town - - - - - - - -
ditha Urban
ode:
Hadithé 13150 12.9 5 5 20311 | 20311 20.0 20.0
Haglaniya 8278 8.2 8 8 12694 | 12694 | 12.5 12.5
Parwara 2500 2.5 11 12 9232 8463 9.1 8.3
New Town - - - - - - - -
hna Urban Node:
Ana 6850 6.7 9 9 11284 | 11284 111 11.1
Rawa 5250 5.2 10 10 10155 | 10155 10.0 10.0
Raim Urban Node:
Qaim 12850 127 6 6 16926 {16926 16.7 16.7
Karabla 34902%% B4 4%% | 5 11 33851 9232 33.3 9.1
3150+ 3o+t
Rummana ‘ 850 0.8 15 16 6770 6347 6.7 6.3
Ubaidi 550%% 0.5%*% 116 3 6347 | 33851 6.3 333
32302++ 3] B+
New Town - - - - - = - -

(1) Extracted in the same way s in table (9.2.1).
#% In case of expanding Karabla town,
++ In case of expanding Ubaidi town.
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about 10000 inhabitarts, i.e., less than the existing population of
HEit town by about 5000 inhabitants. The differences tetweern Haditha,
the main urban centre in its urban node, ard Haglaniya, the
recormer.ded urban centre for expansicn according to this alternative,
also will be about 5000 inhabitants in favour of Haditha town, see
table (9.2.2).

Hence, the expected distribution pattern of city-sizes according
to this secord alternative shows again that a deviation from the
hypothetical pattern will be narroved even to a higher degree than
that whick could be ackieved from alternative one, (see figure 9.1.2),
especially in the upper and middle tails of the expected distribution
curve. The overall distribution pattern again seems to te relatively
more balanced in the case of expanding Ubaidi town than that resulted
from expanding Karabla town. This is sinply because Ubaidi town is
about 30 km's from Qaim while Karabla town is just about 5 km's from
it. Its location in relation to Ana town to tre south east (around
60 km's) is also better than that of Karabla (arcund 85 km's). Hence,
it could better reinforce the interlinksges between Ana, Rawa and the
other urban settlements in the region, from the one hand, and Qaim
town from the other hand. However, according to this alternative no
changes in spacing of urban centres will be experienced.

(¢) Alternetive Three: The Expected Urban Growth is Directed to

"the Proposed New Towns

The main feature of this elternative is that it will lead to a
substantial increase in the number of urban settlements within the
region. The number of urbar settlements will increase from 16 to 20
by the year 1985, where a new town is suggested in eack of the four

urban nodes under investigation. Despite this substantial increase of
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about 25% in the number of urban settlements, the location of the
suggested new towns will not have any significant role in changing
the spacing pattern of the existing urban centres system., This is
tecause the suggested new towns in each urban node are so close to
the existing urban centres, except that of Habaniya tourist village.
In most cases the municipal boundaries of the suggested new towns and
the existing urban centres are either incorporated, such as the case
of Kubaisa and the suggested new town in Hit urban node or very
proximate to each other such as the case of Haditha and the suggested
rew towr at Haditha Dam site, on the one hand, and Ubaidi and the
suggested new town in Qaim urban node, on the other hand. Even in case
of Habaniya tourist village new town, as mentioned earlier due to its
size limitation and its location at the edge of the study area it will
not play an important role in reinforcing the urban spacirg pattern.
The problem of having the urtan centres separated by very large
distances compared to their sizes will continue to be the case for
some time and neither of the stated alternatives is seen to have an
effective role in narrowing the gaps.

Again Ramadi City will continue to be the most important ecity in
the region, with a relatively higher degree of dominance than in the
two other alternatives. In this case the suggested new town at Qaim
urban node whick would become the second largest urban centre, would
be about 27% of the size of Rawadi City, see table (9.2.3). As in the
case of the secord alternmative, the second largest urban centre will
not be in a position to compete in every respect with Ramadi City in
serving the population and economy of Qaim and the nearby Ana urban
nodes. Also the size of the new town (about 32000 inhabitants) will

not offer a wider range ¢i cervices than that already provided in

Qaim town.
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Table (9.2)

Expected City=Size Distribution in the U.E.R. by 1985

According to the Three Proposed Alternatives

3, If the Proposed New Town in Fach Urban Node is Created

Urban Area Expected (1) % of the |Rank | Zipf % of the
Size,1985 Lgrgest Hypothetical | Largest
City Size City
Ramadi Urban
[Node:
Ranedi 116637 100.0 1 116637
Habaniya 21378 18.3 3 38879 122.2
New Town 9768 8.4 T 16662 14:3
Hit Urban Node:
Hit 15750 13.5 4 29159 2
Baghdadi 1450 12 16 7290 g.g
Kubaisa 4500 3.9 12 9720 8.3
Al-Furat 950 0.8 |18 6480 5.6
Muhamradi 1250 1.1 17 6861 5.9
New Town 5764 4.9 9 12960 111
Haditha Urban
Node:
Haditha 13150 11.3 5 23327 20.0
Haglaniya 4850 4.2 1 10603 9.1
Parwana 2500 2.1 15 7776 6.7
New Town 3428 3.0 13 8972 T.7
na Urban Node:
Ana 6850 5.9 8 14580 12.5
Rawa 5250 4.5 10 11664 10.0
Daim Urban Node:
Qaim 12850 11.0 6 19440 16,7
Rummana 850 0.7 19 6139 5.3
Ubaidi 550 0.5 20 5832 5.0
New Town 31752 27.2 2 58319 50.0

(1) Extracted in the same way as in table (9.2.1.)
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The size of the suggested new towns, other than the new town at
Qaim urban node, will not be of a size which will improve the
servicing patterrn of the urban population awong their urban nodes.

The largest of these new towns at Habaniya tourist village, will have
the size of about 10000 inhabitants. The other suggested new towns at
Haditha and Hit urban nocdes will have a population of arcund 3000-5000
inhabitants. On the other hand, the existing main urban centres in
each urban node, with the exception of Qaim town, will ccntinue to be
larger in size than the proposed new towns and accordingly will have
the potentiality of providing higher order services.

Hence, the expected changes according to this alternative imply
that the distribution pattern of city sizes seems to be less balanced
than either of the itwo other alternatives, where the deviation from the
hypothetical distribution pattern is, in general, wider than that which
could be achieved by either of the two other alternatives, see figure
(9¢1.3) 0

To sum up, although alterrative two, expanding the smaller urban
centres in each urban node, could achieve a more balanced distribution
pattern of city sizes, in terms of the deviation from the hypothetical
pattern revealed in figure (9.1), nevertheless it concentrates on
expanding the smaller urban centres and bringing them to a size which is
still smaller than that of the main existing urban centres in each urban
node, with the exception of Qaim. This implies that a very limited
improvement in the level of servicing of both population and regional
economy of these urban nodes could be expected from such expansion.
Expension of Habaniya town, on the other hand, to 2lmost about half the
size of Ramadi City is shown not to have any real impsct on the

performance of the expected urban system. This is dve to its proximity
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to Ramadi City. On the contrary, alternative one, the expansion of

the largest urban centre in each urban node, where the second largest
urban centre will be Qaim, coculd be regarded the most influential of

the three on the existing city-size distribution pettern. The size of
Qaim town, according to this alternative, is expected to be around 45000
inhabitants. The location of a town of this size at the west end of the
study area would have a prorounced effect on reinforcing the interlinkages
between the components of the urban system. This alternative, like the
second one would redvce the dominant role of Ramadi City and its relative
importance in terms of sizes and functions performed. Expanding the

main urban centres in each urban node reinforces such centres which are
distant from the regional capital and helps in increasing the servicing
levels of the smaller urban centres and rural hinterlands related to them.
The letter propositicn is because the smaller urban centres are close

and in easy access to the main urban centres proposed for urban growth
according to this alternative.

Accordingly, expension of the main urban centres in each urban node
will be given the highest priority with 3 points each. Expansion of the
proposed smaller urban centres will be given the second priority with 2
points each. Analysis of alterrative three, the creation of new towns,
suggests that the suggested new towns in both Haditha and Hit urban nodes
will be given the lowest priority with one point each. This is due to
their limited role in reinforcing the interlinkages within the urban
systemw and improving its servicing. The suggested new towns at Ramadi
and Qaim urban nodes will be given the seccnd priority with two points eack.
The higher values given to the latter new towns is because they are at a far
distances from the main urban centres within their urban nodes and

consequently would slightly improve the spacing of urban centres in the
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region. A new town at the site of Habaniya tourist village is about

65 km's south east of Ramadi City and about 45 km's south of Habaniya
town. This new town, at a such location, could be utilised s a basis
for any further urban growth expected in this area, beyond 1985. The
suggested new town in Qaim urban node is about 30 km's east of Qaim town
and about 60 km's north west of Ana and Rawa towns. This location
suggests that this new town will have a pronounced effect in serving

and increasing the interlinkages among the urban centres in this part

of the study area, especially after the resettling of Ana town population
in a new site (Rehana locetion) some 14 km's south east of the existing
one. Additionally, the size of this new town will be relatively large
(about 32000 inhabitants which suggests that a self sustaining growth
after 1985 could be expected.

9.1.4. Accessibility to Regional and/or National Infrastructure

Facilities and the Ecoromical Utilisation of These Facilities

By this factor, it is meant the easy access and economical
utilisation of the infrastructural facilities within the region by the
urban centres and their settlers. Regional infrastructural facilities,
in this specific case, are limited to the express way, highways, railway
facilities, electricity and telephone lines. Higher accessibility
reinforce the urban centres and make them more attractive areas for
botL businessmen to invest in and for individuals as settlement areas.
Expanding more accessible urban centres, on the other hand, means less
capital and annual running costs are needed to be spent on such
important regional facilities. This in turn leads to a better
distribution of the expected urban growth. Hence, to raise the
performance of the resulted urban system, in both economic and non-
economic terms, this factor should be included in the analysis of the

distribution of the expected urban growth in the U.E.R.
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As seen earlier, in Chapter six by implementing the committed
infrastructure in the study area, accessibility, in general, will
increase and the differences in accessibility to such facilities will
be very marginal among most urban centres of the study area. The
analysis cf this factor and the preference among different proposed
alternatives cculd be summarised as follows, see map (9.1).

(A) For Ramadi urban node, both Ramadi City and Habaniya town
have the highest accessibility to the existing and the cormitted
regional infrastructural facilities in the region. Both urban centres
are going to be served by the dual-carriage highway connecting Baghdad
with Ramadi and Rutba. The railway line will by-pass these urban
centres and serve them directly. One of the major stations will be at
Ramadi City and a second station of less importance will be to the south
east of Habaniya town. Both urban centres are also going to be within
a very good accessibility to the Iraqi Expressway Number One. They are
ccnnected to the national electricity grid via primary and secondary
sub-stations. Both of them again are within easy access to telephone
overhead lines and are served by the new microweave communication network.

The new town is less accessible to such facilities, It
is linked to Baghdad-Ramadi highway through amain road of about 20 km,
with no direct raillway services. Due to the potential for tourism in
the area, it will be connected to the other infrastructure facilities
of electricity and ccmmunication, hence the area will be in good
accessibility to the latter types of infrastructural facilities, but
at a relatively higher monetary cost.

Accordingly, expansion of both Ramadi City and Habaniya town will
be given the highest priority with 3 points each, whilst the suggested

new town will be given the second priority with 2 points.
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(B) For Hit urban node, Hit town seems to be the most accessible
urban centre to the available and the ccmmitted regional infrastructural
facilities as the highway which ccnnects Ramadi City with Qaim passes
the town. The railway line is about one kilometer from it. It is also
connected to the national electricity network via sub-station and in
easy access to communication facilities. On the other hand,both
Kubaisa town and the suggested new tovn are less accessible to the basic
infrastructure in the region due to their location some 20 km's from the
location of those types of facilities. They are connected to the Ramadi-
Qaim highway through a main road about 20 km's in length and they are
not going to be served directly by railway services. |

This accessibility pattern suggests that the expansion of Hit town
could te given the highest priority with 3 points, whilst the expansion
of Kubaisa town and the creation of the new town will be given second
priority with 2 points each.

(C) For Haditha urban node, the two suggested existing urban centres
(Haditha and Haglaniya) for the purpose of urbanexpansion, seem to have
almost the same degree cf accessibility to the available and the
committed regional infrastructural facilities. Both of them are within
easy access to the highway connecting Ramadi with Qaim. They are not
going to be directly served by railway services but are to be connected
to both the national electricity grid (via primary and sub-stations)
and the communication services. However, althLough Haglaniya town seems
to be more accessible to the main regional infrastructural facilities
(highway and railway lines), the differences are so rarginal that they
could be neglected.

The suggested new town seems to be relatively less accessible. It

is going to be connected to the main highway by a main road via Haditha
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town (about 18 km's long). Accordingly, its accessibility to the
railway services will be lower ccmpared to the two other urban centres.
However, as in the case of Haditha and Haqlaniya towns, it will be
connected to both the national electricity grid and communication
services.

Her.ce, Haditha and Haglaniya towns will be given the highest
priority witk 3 points each, whilst the suggested new town will be given
the second priority with 2 points.

(D) For Qaim urban node, all the suggested places for urban growth
have almost the same degree of accessibility to the available and the
committed regional infrastructural facilities, except Qaim town which
will be served by railway services through a branch line from the
chemical complex. All of them will have a very gocd accessibility to
the under ccnstruction highway connecting Ramadi with Qaim, the
national electricity grid via sub-stations and the microweave network.

According to the above pesttern of accessibility, Qaim town will be
given the highest priority with 3 points, whilst the remaining areas
(Karabla and Uabidi towns and the suggested new town) will be given the

second priority with 2 points each.

9.1.5. Future Potentials of Economic Development and Urban Growth

Future potentiality of urban growth of the proposed places is
another factor that should be considered in distributing the expected
urban growth. The importance of this factor stems from the fact that,
if the expected urban growth is distributed either among existing
proposed urban areas and/or the ccmmitted new towns and these areas have
reached their threshold limitations, then the further future growth of

these urban areas either it will be costly, in both socio-economic terms
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or even in some cases impossible. Hence, in deriving a strategy for
urtan growth in the U.E.R. the potential future growth of the proposed
urban areas beyond 1985 is ccnsidered. Places without such potential
capacities, especially if they and their hinterland are found to possess
a good chance of future economic development, then they will be assigned
a lower value in absorbing the present expected urtan growth, Their
present limited potentiality to expand will be left for the purpose of
accommodating the natural increase generated by themselves., On the
contrary, if the proposed urban areas possess future potentialities for
large scale urban growth, then they will be regarded of high value in
absorbing the rresent expected urban growth. So, to reach such
conclusions, future potentials of eccnomic development in the region
and its expected spatial distribution pattern will be examined and the
results of tatle (8.36) whichconcern the urban growth potentials of
existing urban centres and the committed cnes will be recalled.

In general, the study area pocsesses a great development potential
in the long run, especially the development in the industrial sector
which depends mainly on mineral deposits. The already established and
under construction industrial activities and infrastructure cculd
further enccurage the future expected industrial development. Although,
the long run development of the economy of the region cannot be forecast
precisely due to the scarce knowledge about the exact nature of the
investmeﬁt which is likely to take place in that period, Planar's study
of the development of the region have forecasted tﬁe tentative volume
and nature of such development. In doing so, the study was based cn
two main targets: first, the balance between supply and demand of the
jabour force and the most efficient distribution of job opportunities
among different parts of the study area; and, second, the utilisation

of regional resources, mainly the mineral ones, i.e., the adopted
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development form is of the type called "Resource-Based Development".
The study, after suggesting and discussing three different alternative
forms of regional development concluded that the most suitable alternative
was the cne based on the balance between supply and demand of the labour
force in the region and the utilisation of its regional resources.(1)
According to this recommended alternative, the study found that 266C0O
new job opportunities between 1986-2000 could be created, see table (9.3).
Almost half of these new job opportunities would be expected to be in
the industrial sector. The agricultural sector would provide the next
largest number of jobs, 23.9 per cent. Mining and tourist sectors
would be expected tc generate 15.8% and 12.8% of these new Jjob
opportunities respectively. The expected dominance of the industrial
sector on the overall long range development of the region is due to
the great potentialities it possesses in terms of raw materials, since
industries expected to develop in this region are mainly raw materials-
oriented industries. Other factors which would lead to further
industrialisation are the modern infrastructure being developed in the
region and the nature of the existing industrial base of the region,
represented mainly by the glass and ceramic complex in Ramadi, the
chemical complex in Qaim and the cement industry in Kubaisa. All of
these factors are thought likely to further enccurage the development
of industries which might create complementarity in production,
reinforce the industrial interlinkages between similar industries and
consequently maXimises economies of scale.

In the agricultural sector, the plan suggests that to increase the
agricultural production, all the agricultural land in the study area

should be utilised in a more advanced way through increasing the

(1) For the details of the alternative suggested regional development
strategies, see, Planar, op.cit., Stage Two, PP,1-78 and Final
Stage, PP.12-84.
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utilisation of machinery, fertilizers and agricultural research
instead of the present fallow system of utilising the agricultural
land§1) The plan also suggests that spray and dropping irrigation
systems should be introduced tc increase the areas of cultivable land.
Poultry and livestock projects are also suggested as areas in which
production can be increased in areas where industrial development
poterntial is lacking.

The spatial distribution of the proposed long run development is
based mainly on the development potentialities of each area. Details
of table (9.3) indicate that Ramadi Qadha centre is going to be the
dominant area to attract new job opportunities after 1985 as it is
anticipated that, 48,5% of the expected jobs will be corcentrated ih
this ares. Qaim urban node will come in the second place with 23% of
this developmernt.

In both Ramadi Qedha centre and Qaim Qadha, the industrial
sector is expected to be the main generztor of jobs. 65.5% of tre
expected job opportunities in the former Qadhe are expected to be
generated by this sector teceuse this part of the study area possesses
tre potentiality of industrial development, especially within the glass
and ceramic industries. These potentialities are due to the
availability of the necessery rew materials, experienced personnel and
the presert existence of such activities in this part of the region.
The third factor zdds an ecomomic justification for such suggestion,
since indusiries of this type tend to agglcnerate at specific points in
space, such as the cese of Pilkingtons in Britain, Saint Gobian in
Frence and Dow-Corning in the United States . This concentration
results in a mexirisation of both industrial linkages and ecorories of
scele., In Qaim Qadha, 61% of the suggested new jobs are exrected to he

?TS.EEZB;Eing'%ETZiis cultivetion system, which is locally called
Al-Niereen System, the land is utilised every other year.
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genereted by industrial activities, esgpecially the expension or new
estellishrent of further chemiczl industries in the srea where the
potentiality of its expension are availatle in terms of the rnecessary
raew materials used &s inpute or the exisience of the base industries,
represented by the existing petrochemical complex. The expension in
this line could be either on the sanme tyres that are going to be
produced in the existiing complex or of oither tyres (Nitrogen fertilizers,
Ammonia and spin-off indusiries which depends on the products of such
industries). The cement industry could also be developed in this part
of the region. The Ministry of Industry and Minerals, recently dec:ided
to build e cement factory in the area with a totsl cepacity of two
rillion tons. Since most of the expected industrial activities in this
Qedha are raw meterial oriented industries, the mining sector will
generate about 24% of the totel expected jobs in this Qadha.

In the other parts of the region, Ana Qedha, Habaniya Nehiya and
Hit Qedha, agriculturelectivities are expected tc he the dominant ones
in generating Jjobs, where about £3%, §1% and 43% of the expected jobs
up to *he year 2000, in those areas respectively, are expected to be
generated by agriculturel sctivities. The role of {ihe industrisl sector
in either c¢f them will be very limited. Tourisk is expected tc have an
important role in future development of Eaditha Qadha, where about %6%
of expected jobs are going to be genercted by this sector as a result
of building a proposed tcurist villege at Hedithe Lake. The tcurist
secter is expected to heve an important role in the developmert of both
Hit and Ramadi where its contribution to the totel expected jobs is
expected to be ebout 22% and 16% respectively.

-The atove expected pettern of economic development in the long run
implies that, if the direct, indirect and induced employment resulting

from such a pettern of cevelcpment is incorporated in the analysis, then
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an increase in the vrban population by atout 207164 inhabitents, in

the year 2000, will be experienced, see tatle (9.4),

to grow by about 105000 inhatitants.

Ramadi is expected

In second place is Qaim urban node

which is expected to experience an increase of about 50000 inhatitants.

Table (9.4)

Expected Crowth of Urben Pcpulation For the Feriod 1986-2000

Area Direct | Indirect | Total Total Expected
Employ- | and Employment Urban Pcpulation
ment Induced Increese

Employ-

ment
Ramadi Qzdha Centre} 12900 13352 26252 105008
Fabaniya Nahiya 1800 1863 3663 14652
Eit Qedha 1850 1915 3765 15060
Haditha Qzdha 2750 2846 5596 22384
Qeim Qadha 6150 6365 12515 50060
Total 25450 26341 51791 207164

Source: Direct employment from table (9.3). Indirect and induced
employment extracted on the basis that the Regioral multiplier
effects of employment is 2.035%, The totzl expected urban population
increase for the period 198 -2000, is extracted on the basis of
pultiplying the tctal expected employment by the assumed family

size (4 perscns).

* The regional employment multiplier effect is expected to increase
based on the assunption that the region will becore rore self-sufficient
by the year 2000 and that there will therefcie be less leakage from the
eccnony. It is also expected that procductivity will increase., However,
since the overall picture of the economic development in the region is
a tentative one, then the minor changes in the multiplier effect will
not effect the analysis to a large extent.

The urbaﬁ population of the other three areas, Habeniya NaBiya, Hit
Qadha and Padithe Qadha are expected to Increase by atout 14.5, 15 and
22 thousgand inhatitants respectively.

Now, if table (8.36), which measures the urban growth potentials

of existing urban centre and the suggested new towns,and tables (6.7)
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and (9.4), which record the expected urban growth in each vrban rode,
by the years 1985 and 2000 ere combined, then cre cen find that all
the prcoposed areas for urban grewih, except Habaniya and Haglaniya
tcwne, have the potertiality to accommodate the expected urban grcvth
up to the year 2000. Analysis of the factor concerning the availability
of land for expansion proved that both Eabaniya end Haglaniya do not
have the potentiality to accommodate the expected urban growth by 19€5
and if they have to accormrocate this growtl: that will be either at a
relatively higher cost then average or at the expense of destroying
the good egriculturel and veluable landscape areas. Haditha towrn also
seems t¢ fece a limited prebler in accommodating the expected urban
grcwth of botk 1985 and 2000, where the already cormitted urban growth
is arcurd 3400 inhatitants and the exprected one by the year 2000 will
be arourd 223%30C inhabitants bringing the total to about 25700
inhabitants against the urban growth potentiality which is estimated at
atcut 180C0 inhabitants.

According to the above analysis, Habeniya and Haglaniya towns will
be given the lowest priority to expand with 1 point each due to their
very limited grewth potentials. Haditha town will be given second
priority with 2 points. The remaining proposed areas will be given the
highest priority with 3 points each. This is due to their unlimited
grovtk potentialities to fecilitate the existing comritted urban growth

and the expected one up to the year 2CCO.

9.1.6., Improving the Urban Structure of Existinc Urben Centres

Several distinguishing charactaristics amorg urban centres of the
U.E.R. could be recognised. Some of ihese charactaristics are produced
as a result of the predominant natural features and constraints of the

study area itself, while others are due to the late introduction of town
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rlanning ard the urnder developed state c¢f development contrcl.

The severe climatical conditions and the resulting physical
constraints in the study area are anong the facters which have confined
urban grewth slong the river. All the existing urban centres except
Kubaisa towr evolved and grew along the river side creating a linear
patiern of development of urtan centres. The shortage of cultivable
land (the main source of living until recent years) and its concentration
in a narrow strip along the river, also encouraged such patterns of
development and created orchard areas within the municipal boundaries of
reny urbtan centres, such as Haditha, Ana and Rawa. The cultivation of
orchards ard egriculturel land within the municipal boundaries has a
positive impact upon bothL the urban and greater regional economy. In
additiorn it has created a grcup of people who 1live in urtan ereas but
makes their living either in full or in pert from agricultural actiwities.
This has resulted in an cccupational structure of thke urban area which
does not fully reflect the urbanised charactaristics of the region. The
field survey cerried on by the Regional Plarring Department of the
Ministry of Planning in 1977 showed that atcut €% of Ana labour force and
20% of Rawe latour force are economically dependant on agricultural
activities. Another €% of the labour fcrce in Ana and 3% in Rawe depend

(1)

on agricultural activities as a secondary occupation. The rrorortion
of populatior making their living mainly frorm such activities is expected
to be higher in Haditha, where atout 50% of the area within the
municipal bouncaries is covered with orchards. In smaller urtan centres,
such as Rummare, Karabla, Uabidi and Parwana most of the labour force is
engaged in agricultural activities since these towrs have only recerntly

evolved from large villages. However, the occupational structure is more

urbanised in towns such as Qaim and Hit and very urbanised in Ramadi City.

(1) Regional Planning Department, Socio-Economic....,op.cit., table Bi,P.4.
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It is expected to become increasingly urktanised in almost all the urbtan
centres ol the study area due to the intensive industrial development
under-way in the region.

It should be rnoted that the river side locations produce the
opportunity to exploit the potertiality of such locations in open space
provision to serve the population of the urban centres.

The late introcduction of plamning in an organised and systematic
form has created another grour of distinctive urban structure
charsctaristics. Until the late 1950's, there was little town planning
in Iraq in general. Max Lock, among the first who carried out town
planning in Iraq, in a peper presented to the Town anéd Country Planning
Summer School in 1958 pointed out that "There is little, if any, town
planning, orly road planning, so that development tends to be entirely

(1)

secondery to the road system..." Accordingly, development had to go
where the rcads were and everybody sought a site upon it so that shops
accunulated and sprawled in greater number than the population could
support. Planning control wes absent at that time. Lock exphasised
this point and mentiored that, "At the moment there is little or no
control of land use, no limiting of city spread by zoning, there is no
sterilisation. of land against develorment anywhere, except of course,
where it has been acquired for putlic purposes."(z)
The situation was even vorse in the study area, where town planning

in a modefn sense was first intrecduced in the region in the late 1960's

in the major urban centres, such as Remadi, Hit, Qaim, Haditha and Ana.

(1) M.Lock, "To¥n Planning in the Middle East with Specisl Reference to
Iraq and Jordan, "Town and Country Planning Summer School, Bangor,
1958, P.157.

(2) Ibid, P.158. For further details about the state of developrent
control in Iraq see M.S.Al-Mudhaffar, Development Contrcl in Irag,
Including a Case Study of Tevelopment Coerntrcl in Basrah, M.A.thesis,
University of Sheffield, Department cf Tovr and Regiorial Planning,

1980.
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Later, in the 1970's all the urban centres in the region were included.

The late introduction of town rlanning led to the creation of
uncontrolled development with mixed land uses in the older rarts of
the urban centres especially the smaller ones. On the other hand,
the recertly developed parts of the urban centres are in accordance
with the directives and objectives of the master plans which were based
or. the principles of land use separation, introduction of vehicle roads
systen inciuding, if possible, the older parts of the urban centres and
dersity differentiation between different parts of the urben centre,

It is assuned frem incerporating this factor, improving the urban
structure of existing urban centres, in the analysis that the
distribution of the expected urtan growth amorng the existing urban
centres will further improve their urban structure and enable them to
cope with the new expected sizes. The improvements in the urban
structure will depend on many factors such as the existing size of the
urban cer.tre, the existing quality and pattern of its urban structure,
the size cf the urtan growth expected to be channelled to it, the spare
capacity of different facilities, if eny, within it and the date of
introdueing towrn planning practices in it. To find out the consequences
on the urban structure of existing urban centres, the proposed ores for
expansion will be examined seperately.

(A) Ramadi City: The reletively early practicing of town planning
in Ramadi City in 19€0's brought about a more controlled urban
development pattern compered to most other urban centres of the region.
The roed system is in accordance with the existing needs of the city
" and serves mwost parts of it. The separation in land uses is very clear
and the new development in the city is according to the directives of

the prevailing plan. The last master plan for the city was prepered in
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1972, wher. its porulation was arournd 40000 inhabitants, to

eccommodate some 90000 inhabitants by 1995, (see map (9.2)). These
figures indicate clearly that the latter master plarn cernot cope with
the present and the expected trends of growtk of the city where already
it is fourd that in 19€0, the population of the city was around 101000
inhabitants and it is expected to grow to about 116 and 220 thousand
inhabitants by the years 1985 and 2000 respectively.

The very rapid growth rates will necessitate many changes in the
land use pattern, since the prevailing pattern cannot service the
expected changes. The expected changes in the land use will be in
particular in the central business district and the central residential
quarters which are almost cbsolete. These changes will be primarily
in favour of more areas for commercial, administrative and public
building uses in the central business district; shifting out the
residential uses from the heart of the city; bringing about a more
advanced transport and traffic system that could match with the new
developrent; raising the density of population and building areas,
especially in the cerntral areas of the city; and, creating of a more
self dependent sectoral and sub-sectoral business districts. These
changes will definitely improve the urban structure of the city mainly
through urban renewal schemes (redevelopment, rehabilitation and
conservation schemes).

(B) Habaniya towrn: Until recently the town developed in uncontrolled
way where no plan was available for it. In 1972 a tentative master
plan was drawn which could not change a lot in the structure of ihe town
except creating the main, secondary and service roads in a way which
pinimises the effects of sucl action on the existing properties. In

1979 a new plan was drawn whickh defined the location of basic services,
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commercial and public buildings. It also suggested the direction

of the expansion of the new residential areas, (see map 9.3). The
plan continued the linear pattern of growth of the town along the
highway connecting Ramadi with Baghdad, due to the physical constraints
end the availability of valuable agricultural land (see aralysis of

the availability of land for expansion). Hence, if the analysis of the
alternative strategies suggested that the expected urban growth is
directed to Habaniya tovm, this will imply that, due to the physical
limitations of expansion, most of the expected urban growth should be
absorbed within the existing boundaries of the town which reans that
considerable changes in land use and density are required. These
changes would in turn lead to an improvement in the urban structure
ard a better utilisation and distribution of land uses within it,

(c) Hit tcwn: Unlike the patterr of growth in most other urban
settlements of the study area, Hit town urban structure is a
corcentric one, where the old town (Al-Kala'a) is located directly on
the river and the new town centre to the south west of it with all the
administrative and commercial services concentrated in it and
surrounded by the new residential area.

The present master plan of the town, which was drawn in 1975, is
designed to guide growth up to 1995. The main direction of growth
suggested by this plan is tc the east of the town, (see map 9.4).
Analysis of the availability of land for expansion carried out in this
study questions the promotion of growth in this direction. The land
to the east of the city is low and richk with asphalt deposits. These
have an economic value. Additionally, it generates unpleasant odours.
Instead, this study suggests that the growth should be mainly to the

south of tke town, in the area across the highway connecting Ramadi-Qaim
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and the railwayline,

Except the unplanned old town all other parts of it are develoged
accoréding to the modern town rlanning principle of land use separation
and hierarchy of services. Thisimplies that expansion of Hit, which
will be on a relatively small scale (about 6000 inhabitants) if this
town is recommended for the purpose of urban growth, will have very -
limited effects on the change ard improvement of its urban structure,
especially that of the old town which is in a desperate need of
improvement. The expected changes, limited in nature, will be mainly
in the central commercial and administrative services within the towvn
which will require additional areas in the central business district.
Conservation and rehabilitation of most parts of the old towmn (Al-Kala'a)
should be carried out regardless of whether cr not the town is expanded
as it has a unique architectural and historical value,

(D) Kubaisa town: Again the pattern of growth of Kubaise town is
a concentric one. Develorment in the town is in accordance to the
master plan drawn in 1974. For the first time, in the town, the plan
crected some sort of land use separation without charging the old
fabric of it, (see map 9.5). The relatively large amount of the
expected urban growth cocmpared to the present size of the town will
have a rewarkable effect on its urban structure, as more ccmmercial
areas, public buildings and industrial services will be required. This
in turn will provide the oprortunity for a clearer separation of land
uses and further improvements in the urban structure. The preservation
of ¢ld houses through the establishment of a conservation policy is
very necessary and would provide the oprortunity of preserving the
special form of the urban structure of a town away from the river in a

desert envirorment.
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(E) Haditha town: The patiern of growth of Haditha town is a
linear one along the Euphrates River. The plan which directs the
pattern cf its growth was drawn in 1974. According to tkis plan, the
older parts of the town which were built originally in an unplanned
way, were readjusted in a fcrm whick facilitated the use of vehicles
at least at specific points through a newly created system of secondary
roads. In these older rarts ro clear separation of land uses are found.
However, the plan aimed at the creation of such separation and special
areas are allocated for the central, commercial and administrative
services (in the central areas of the town). The industrial area is
located at the edge of the town. Secondary commercial and service districts
ere created to serve the distant and newly created residential
neighbourhocds. Regarding the orchards directly along the river, the
plan aimed at preserving thew from ary urban development, (see map (9.6)).

The small size of the expected urban growth (about 3500 inhabitants)
by 1985 would not affect substantially the urban structure of the town,
whether in terms of residential density, transportation networks within
the town, or the proportion of land allocated to different uses. Hence,
improvements in the urban structure as a result of the expected urban
expansion will be very limited.

(F) Haglaniya town: The developrment of the town until recently was
uncortrolled. The mixed land use pattern was the predominant form of
development. The cermpliceted topography of the area added another
factor to the random pattern of growth. In late 1978 a tentative master
plan was drawn to direct development. All what the plan could actieve
was the creation of a road system in the town which made the use of
vehicles possible. Scme sort of separation of land uses was also

proposed where special areas have been allocated for public buildings,
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commercial use, industrial use, recreational activities ard so oL,
(see map 9.7). New residential areas were also suggested for the

growth of tke town but on a very limited scale due to the physical
limitations stated in some detail early in the analysis corcerning
the limited availability of land for vrban expansion.

Expansion. of Haqlaniya town on such a large scale, corpared to
its present size and the prevailing physical limitations, can lead,
as in the case of Hataniya, to substantial improvements in its urban
structure. The horizortal expansion will be very limited., Accordingly,
the expected urban growth will take place mainly within the existing
boundaries of the town which implies that a denser utilisation of land
will be required. The increase in density could be achieved through
redevelopment programmes whick would provide an ample orportunity to
improve the urban structure of the town, creating a more controlled
pattern of development with a clearer separation of different lard uses.

(G) Qaim town: Being a border town, Qaim is among the first urban
centres in the region where town planning was introduced. Separation
in land use is clearly found. The commercial and administrative
services are located in the centre of the town. The public buildings
are mainly corcentrated in the west of the town. The services are
distributed more or less in accordance withporulation distribution and
frequency of use. The industrial area is located at the edge of the
town (see map 9.8).

The relatively large expected urban growth of about 32000 inhabitants
by 1985 and 50000 inhabitants between 1986 and 2000, if Qaim town is
recormended for urban expansion, would lead to a major change in its
structure mainly in the central areas of the town where more ccmmercial

ard business areas and public buildings would be needed to serve the
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newcorers, The road and transportation network will change to a more
advanced one involving increecsed accessibility to.various eareas for
the population of Fhe town and the industrial establishments and other
basic employments locations scme 17 km's to the south east.

(H) Karabla and Ubaidi towns: A very limited urban structure could

be fourd in both Karabla and Ubaidi. Both of them have recently evolved
as new urban centres from large villages. A mixed land use pattern
prevails and the agricultural occupation was and still is the main source
of living of their populations. Master plans have been recently drawn
for both towns. The one for Ubaidi town was drawn in 1979 and that of
Karabla in 1980. These plans tried to introduce new principles for
their development, such as separation in the land use pattern and the
introduction of vehicle road systems, see map (9.9) and map (9-10). The
new developments in both o¢f them are now controlled in accordance with
the main directives of the plans. The master plan of Karabla took the
important archaeological site of Hindamu into consideration and
prohibited any sort of expansion in that direction.

In both towns, especially in Ubaidi, the swall size of present
population ccmpared to the large exypected urban growth means that a
completely new urban structure would be created if any of these two
urban centres is recommended for urban expansion. The existing urban
structure of both towns is poor. Neither town containsareas of either
historical or architectural interest and as a result could either be
incorporated into the recommended major expansion or redeveloped.

The overall analysis of this factor suggests that due to the major
improvements and changes in the urban structure of Ramadi, Habaniya and
Qaim urban centres, they will be given the highest priority with 5 points

eack. On the contrary the suggested new towns, towns which are expected
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to experience very limited improvements in their urban structure, such
as Hit and Haditha, and towns where the exrected expansiorn will
predcminate the existing urban strvcture, such as Karabla and Ubaidi,
will be given the lowest priority with 1 point each. The remaining two
existing urban centres of Haqlaniya and Kabaisa will be given the
second priority with two points each due to the considerable expected
changes in their urban structure.

9,2. The Choice of a Preferred Strategy

This last stage of the analysis of urban growtk patterna of the
U.E.R. is concerned with the overall evaluation of the three alternative
proposed strategies (see map 8.2) and the choice of a preferred one.

Because of the way the alternative strategies have been formulated,
i.e., derived from the constraints prevailing in the study area and the
objectives of the study (see sections 8.1 to 8.3), it is a natural
development to use objective achievement tests to find out how far the
different alternative strategies meet them.

In general, the preferred strategy for the purpose of this study,
in each urban node, will be determined on the basis of the overall
actievement of the stated aims and objectives. The alternative which
best achieves 21l the objectives, i.e., the alternative with the highest
weighted score is considered to be the best solution to the
problem at hand. The degree of achievement of specific groups of
cbjectives (socio-economic, physical, structural and environmental)
and the achievement from first priority objectives, will also be locked
at in the evaluation process and in making the choice of the preferred
strategy.

Hence, to derive the preferred strategy for each of the examined
four urban nodes of the U.E.R., the results of the previous analysis are
summarised in tables (9.5) to (9.8). 1In all four cases, the overall

results of the analysis indicate that alternative (4), the expansion of
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the largest urban centre of eack urban node seems to be the preferred
strategy, at this stage of sccio-economic develoément of the region.

The overall results of testing different factors included

in the analysis indicate that in eack of the four urban nodes, the
largest urtan centre possesses the highest growth potential and is the
most preferable place for urban growth until 1985. 1In case of Ramadi
urban node, Ramadi City shows the highest potential for growth with

63 points against 32 points in case of alternative (B), the expansion

of the proposed smaller urban centres in each urban node and 46 points

in case cf altermative (c), the creation of a new town in each urban node.
The same corclusion applies in the case of the other three urban nodes,
but with relatively lower growth potentials of their largest urban centres
compared to that of Ramadi City. The total weighted score of the largest
urban centre in the remaining urban nodes of Hit, Haditha and Qaim are
shown to be 56 points, 52 points and 58 points respectively, compared to
the 63 points in case of Ramadi City, see tables (9.5) to (9.8).

Accordingly, the superiority of the largest urban centres for the
purpose of accommodating the expected urban growth in each urban node is
cleer. It is the highest in case of Ramadi City and the lowest in case
of Qaim town. The degree of echievement of the overall objectives by
the largest urban centres compared to the second best alternative in
each urban node is found to be higher by 27%, 21%, 15% and 12% in case
of Ramadi, Hit, Haditha and Qaim respectively.,

Hence, evaluation of alternative strategies accerding to goals-
achievement analysis suggests that alternative (4), the expansion of the
largest urban centre in each urban node, is the solution whick best meets
the overall objectives of the study. In the second place comes either

alternative (B), the expansion of the proposed smaller urban centres or
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alterrative (C), the creation of a new town in each urban node.

In two of the four cases (Ramadi and Haditha urban nodes),
acccmmodating all or part of the expected urban growth in the
proposed new towns shows to be the second best, whilst in the
other two urban nodes (Hit and Qaim) expanding one of the existing

smaller towns in shown to be the second best.

To test the findings of this study, another goals-
achievement technique, "Holmes Disaggregated Matrix",(1) which
concentrated on the achievement of the first priority objectives,
is adopted. The application of this tecnique again clearly
indicates that the largest urban centre in each urban node is the
preferable solution to the problem in question, see tables (9.9)
to (9.12). In each urban node, alternative (4), the expansion
of the largest urban centre, is shown to come closest to meeting
the first priority factors. In the case of Ramadi urban node,
if Ramadi City is expended all the four first priority objectives will
be achieved while only two will be met by the establishment of the new
town at Habaniya tourist village and none wouvld be met in the case of
expanding Habaniya town. The findings in the case of other urban nodes
are similar to that of Ramadi but with smaller marginal differences
between alternative strategies, especially in case of Haditha and Qaim
urbanvnodes, where expansion of the largest urban centres in the latter

two urban nodes is regarded as preferable not because of achieving more

(1) J. C. Holmes, op.cit., PP.179-191.
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Tatle (9.9)
Disaggregated Metrix (Ramadi Urtan Node)

Criteria Correspornding Positions
Class number 1 2 3 4 5
1 1 A - B/C
P A B c
3 A/ - B
4 A/ - B
II 5 A/lc - B
6 A/c B -
7 A B/c -
I11 8 A/B c -
S A/C - B
10 A/B - c
FTosition gained A 4 3 3 - -
B - 1 7 1 1
c 2 2 4 1 1
Result c B
Table (9.10)
DisaggregatedMetrix (Hit Urban Noce)
Criteria Cerresponding Positions
Class number 1 2 3 4 5
I 1 A B c
2 A - EB/C
3 B/C A -
4 A/B/Cc - -
11 5 A B/C -
€ c A B
T A B c
111 8 A B/C -
¢ A/B/C
10 - B A/cC
Fosition gained A 3 3 3 - 1
B 2 1 4 3 -
c 2 1 4 2 1
Result A B c
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Table (9.11)
Disaggregated Matrix (Haditha Urban Noce)

Criteria Correspording positions
Class number 1 2 3 4 5
I 1 A B C
2 A B c
3 B/C A -
4 c A B
11 5 Al - B
6 C A B
T A B c
111 8 A/B ¢ -
9 c A B
10 - B A/C
Fositior gained A 2 4 2 1 1
B 1 2 3 3 1
c 2 2 3 2 1
Result A c B
Table (9.12)
Disaggregated Matrix (Caim Urban Node)
Critera Corresponding rositions
Class number 1 2 3 4 5
I 1 A/B, - B,/C
2 A B1/32/c -
3 B1/B2/C A -
4 A/B1/BZ/C - -
II 5 A/B,/B,/C - -
6 c A 31/132
7 A 31/32/0 -
111 8 A B,/B)/C -
9 A/B,/B,/C - -
10 A - B1/32/c
Fosition gained A 3 3 4 - -
B1 2 2 3 2 1
B, 3 2 2 2 1
c 2 3 3 1 1
Result A B2 C B1
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first priority objectives, but rather as a result of achieving more

(1)

second pricrity objectives. Both alternative (A), the expansion of
the largest urben centre and altermative (C), the creation of new town,
in case of Haditha urban node and alternative (A) and alternative (B,),
the expansion of Ubaidi town in case of Qaim urban node, meet the first
priority objectives in the same degree. The achievement frcm second
priority objectives, in both urban nodes, are higher in case of
alternative (A) which gives it superiority over alternatives (C) and
(B2) see tables (9.11) and (9.12).

The seccnd best alternative, according to this tecknique, comes
either frcr the proposed new towvns or the expansion of one of the
smaller existing towns. The first case applies to Ramadi and Haditha
urban nodes whilst the second applies to Hit and Qaim urban nodes, see
tables (9.9) to (9.12).

However, due to the nature of such sort of analysis which might
involve a considerable amount of value judgement, it is necessary here
to relax the assumptions of the analysis and see the possible changes
that occur to the findings of the study. The possible relaxation of
assumptions that could be made at this stage is to change the values
given to the factors incorporated in the analysis. Several patterns
of changes could be adopted. These petterns are based on the
following assumptions:-

First, the factors incorporated in the analysis of urban growth
pattern are of equal importance.

Second, the priorities givemn to these factors originally in the
study are reversed.

Third, the economic factors are given the highest priority (3 points
each), while all other factors are given the least priority
(1 point each).

(T) According to Holmes disaggregated matrix, when more than one
alternative meet, in the same degree the first priority
objectives, achievement fror the second priority objectives are
considered in choosing the preferred strategy and so on, (See
Ibid, PP.179-191).
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Fourth, thre social factors are given the highest priority
(3 points each), while all other factors are given the
least priority (1 point each).

Fifth, the rhysical, structural and environmental factors are
given the highest rriority (3 points each), while all
other factors are given the least priority (1 point each).

Sixth, the future potentials of economic and urban growth is
giver the highest priority (3 points), while all other
factors are given the least priority (1 point each).

It should be noted that some of the factors, due to their nature,
are given the highest priority more than one time. These factors are
the daily journey to work, the availability of land for urban growth
ard the accessibility to regional infrastructure facilities an& the
economical utilisation of these facilities. The daily journey to
work ones is regarded as an eccnomic factor because it involves a
considerable transportation cost and monetary savings. In another
occasion it has been regarded as a social factor because it may involve
in travel time which could bve utilised by the workers as a leisure or
social time. The availability of land for expansion is also treated
as an economic factor and as a physical factor. The economic
dimension of this factor is reflected mainly in preserving of the
agricultural land from urbanisation, whilst the physical dimensicn is
reflected in avoiding as possible thé expansion of the proposed urban
centres on & hilly land, valley's and so forth. Finally, the
accessibility to regional infrastructure facilities and the economic
utilisatibn of these facilities is treated ones as a structural
factor because it effects the interlinkages of the whole components
of the urban system in the region, from the one hand, and the
interlinkages of the latter with the location of the committed basic

employment, on the other hand, In another occasion, this factor has been
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regarded as an econonical one since less distant and highly linked
urban centres to each other and to *the location of the committed besic
emrloymer.t involves a considerable saving in moretary costs.

The outcome of each of the above stated relaxations, table (9.5)
to (9.8) and aprendix (6) tables (X6.1) to (X6.20) indicate clearly
that the largest urban cerntre in each urban node will continue to be
the most preferatle alternative for the purpose of urban growth up to
1985. The preference degree of the largest urban centres for urban
growth is the highest if the economic, physical, structural and
envirormental factors are given the highest priority and the lowest if
the social factors are given the highest priority. Only in the latter
case it is fcund that in Haditha urban node, the creation of a new town
near Haditha dam would be better alternative, in terms of the overall
acoieverernt of goals and objectives of the urban growth pattern of this
urban node. Furthermore, Ramadi City best achieves the overall goals
end objectives of the urban growth pattern in the region compared to
other largest urban centres of the other urban nodes, under any set of
the above stated assumptions. The marginal differences in the outcome
of the relaxation of assumpticns could be summarised as follows:-

1. In case of assigning equal value for different factors involved
in the analysis, and assuming this value is (1) then the largest urban
centres in each urban node shows to have the highest potential for urban
grewthl with 30 peints, 26 points, 24 points and 28 points in case of
Famadi, Hit, Haditha and Qaim urban nodes respectively. This is against
17 points, 21 points, 18 points and 21 or 23 points in case of expanding
the proposed sraller urban centres end 22 points, 20 roints, 21 points
and 23 points in case of the creation of a new town in each urban node

respectively, see tatles (9.5) to (9.8).
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2. In case of reversing the priorities given originally in the
study to different factors, the largest urban cerntres, Ramsdi, Hit,
Haditha and Qaim gained 57 points, 48 pcints, 44 points and 54 points
respectively. This is against 36 points, 40 points, 34 points and 39
or 41 points in case of expanding the smaller prcposed urban certres
end 42 points, 38 points, 40 points end 43 points in case of the
creation of a new towr in each urban node respectively, see appendix
(6), tables (X6.1) to (X6.4). Hernce, according to this assumption, the
degree of eclhieverernt of ihe overall otjectives by the largest urban
centres corpared to the next best alternative is lower than that
obtained from the applicaticrn of the original assumption of the study,
except in case of Qaim urban node which is fcund to be higher by about
6%, The expansion of the largest urban centre in eacl. urban node,
compared to thLe next best alternative, better fulfils the otjectives of
tre study by about 26%, 16.7%, 9% and 16.7% in case of Ramadi, Hit,
Haditha and Qaim urban nodes respectively.

3, In case of assigning the highest priority to the ecoronic
factors, the largest urben centres in Ramadi, Hit, Haditha and Qaim urban
nodes gained 60 points, 54 points, 50 roints and 56 points respectively.
This is against 33 points, 43 points, 40 points end 43 or 49 points in
case of expending the proposed smaller urban centres and 42 points,

40 points, 41 points end 45 points in case of the creation of a new town
in each ufban node respectively, see appendix (6), tables (X6.5) to (X6.8.)
Her.ce,according to this assumption, the degree of achievement of the
overall otjectives by the largest urban centres compared to thLe next

best alternative is egain very high. It is even in some urban nodes
kigher than thLe case of the original assumption of the study. The largest

urban cer.tres, according to this assumption seem to fulfil the overall
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otjective of the study by about 30%, 20.4%, 18% and 12.5% higher
tharn the case of thre next best altermative in Ramadi, Hit, Haditha and
Qaim urban nodes respectively.

4. In case of assigning the highest priority to the social factors,
the superiority of expanding the largest urban centres will diminish to
e large extent. Furthermore, in case of Haditha urban node, expanding
the largest urban centre comes in the second order after alternative (C)
which represents the creation of a new town near Haditha dam site. In
the latter case expansion of the largest urban centre gained 32 points
whilst that of the creation of a new town gained 33 points, see appendix
(6), table (X6.11). The highest degree of the achievemernt of the
overall otjectives of the study by the largest urban centres compared to
the next best alternative is in case of Ramadi urban node, where Ramadi
City achieves the overall otjectives by about 19% higher than what the
second best alternative, the creation of new town, could do. This
percer.tage drop to 5.9%, 2.8% and -3.1% in case of Hit, Qaim and Haditha
arban nodes respectively, see appendix (6), tables (X6.9) to (X6.12).
The latter percertage means that the creation of a new town achieves
better the overall otjectives of urban growtk strategy in this urban
node. However, this very low difference in the degree of the achievement
of ihe overall objectives could be neglected and both cases could be
corsidered of equel importance.

5. In case of assigning the highest priority to the physical,
structural and environmental factors, the largest urban centres in
Ramadi, Hit, Haditha and Qaim urban nodes gained 60 points, 52 points,
48 points end 58 points respectively, see apperndix (6), tables (X6.13)
to (X6.16). The éifferernces in the degree of achievement of the
overall objectives bty these urban centres compared to the next best

alternstive are again very high. The largest urban centres better
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achieve the overall otjectives ty atout 26.7%, 17.3%, 14.5% and
22.4% respectively.

6. In case of assigning the highest priority to tke future
potentials of ecoromic and urtan growth, the points gained by the
largest urbarn centres in Ramadi, Hit, Haditha and Qaim urban nodes
declined highly to 36 points, 32 points, 28 points ard 34 points
respectively, see appendix (6), tables (X6.17) to (X6.20). This is
due mainly to the nature ol the assumption itself which implies that
every other factor, except the above stated one, sre of equal importance
and conseguently they have been given one point eack. However, three
degrees of objectives echievements by the largest urban centres continue
to be hLigh except in case of Haditha urban node which is found to be
just 3,6% higher than what could the second best alternative, the
creation of a new town, achieves., This percentage goes up to 22.2%,
15.6% and 14.7% in case of Ramadi, Hit and Qaim urban centres respectively.
However, it should be noved here that including the above factor as the
only forseeable ctange in the future in the region may not give a full
picture. There are many other factors that ckould be changed after 1985,
Among these factors are the social relationships and social institutlions,
the persoral preferences cf city-sizes and location, technological changes
in transportation ard cormunication systews and methods of provision of
services among otkLer factors. However, due to the corplexity of
predicting such changes in a reliable way and the inaprlicability of
the assumption that the distribution of the expected urban growth ur to
1985 should be delayed until such expected changes could take plzce, the
study has unwillingly ignored thew. It assures that such changes could
be fully considered when dealing with the froblem of urban growth beyond

1985. Hence, it could be a recommended area of interest for further research
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Accerdingly, alternative (A), the expansion of the largest urban
centre in esch urban node, is cornfirmed to be the Dbest
alternctive to accommodate the expected urban growth. The superiority
of this slternative is most apparent in case of Ramadi urban node, where
whatever the priorities given to the factors incorrorated in the
analysis, Ramadi City is found to achieve best the objectives of the
analysis compared to other largest urban centres of the remaining urban
nodes., The superiority of expending Ramadi City over the next best
alterrative is very high according to ¢ifferent assumptions just made.
It is 30% higher if the economic factors are given the highest priority,
27% if the physical, structural and environmental factors are given the
highest priority, 22% if the future potentials of ecoromic and urban
growth is given the highest priority and 19% if the social aspects are
giver. the highest priority. However, it should be noted that despite
having Ramedi City with very high potentials of growth compared to the
other two alternetives within Ramadi urban node, it would not te feasitle
to accormodate that part of the expected urtan growth generated by
Hebaniya tourist activities, which includes about 9768 inhabitants in
Ramadi City. Suvck action would mean that the daeily journey to work
would be more than two hours (see section 8¢4.3) which is too long for
a rormal daily commuting. Furthermore,the type of services provided by
the tourist villege require a considerabdle proportion of its persornel
to be within easy access to tke place. Hence, in this case, the
proposed new town at Habaniya tourist site is recommended to accormodste
tkis part of urban growth. For the other urban nodes, the superiority
of the largest urban centres differs according to the assumptions made,

This could be summarised as follows:=
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1+ For Hit urban node, the superiority of Hit town, the largest
urban centre in this urban node, over the next best alternative shows
to te very clear accerding to the original assumption of the study
(21%), if the eccnomic factors are given the highest priority (20.4%),
if the physical, structural and environmental factors are given the
highest priority (17.3%) and if the future potentials of economic and
urban growth is given the highest priority (15.6%). This superiority
degree declines to(5.9%)if the social factors are given the highest
priority. This implies that Hit town is more feasable to expand if
the economic, physical, structural, environmental and the future
potentials of growth are considered whilst it is relatively less
preferable to expand if the sccial considerations are regarded of
crucial importance.

2. For Haditha urban node, the superiority of Haditha town, the
largest urban centre in this urban node, over the next best alternative
shows to be clear in case of giving the economic factors the Lighest
priority (18%), according to the original assumption of the study (15%)
ard if ihke physical, structural and envirormental factors are given the
highest priority (14.5%). The superiority degree of Haditha town
deciines to 9% if the original priorities given in the study are reversed
ard(3.6% )if the future potentials of economic and urban growtk is given
the Lighest priority. If the sccial factors are given the highest priority
then tke ereation of a new town near Haditha dam site will becore more
preferatle and in this case the latter site will be more suitable for
urban growtk by about(3.1%)compared to Haditha town. However, being very
low, this difference could be neglected and both Haditha town and the
suggested new town could be regarded of equal importance in meeting the

objectives of the study.
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3. For Qaim urbar node, the superiority of Qaim town, the
largest urban centre in this urban node, over the next best alternative
is most apparent if the physical, structural and environmental factors
are given the highest priority (22.4%). Its sureriority declines to
(14.7%)if the future potentials of economic ard urban growth is given
the highest priority and is in its minimum level if the social factors
are given the highest priority (2.8%). This implies that no structural,
physical or envirormental obstacles prevent the town from expansion
whether now or in future. It also implies that socially, no real
difference exist between expanding Qaim town or the creation of a new
town near Ubaidi which represents the second best alternatife in tlLis
case.

In total, alternative (A), the expansion of the largest urban centre
in eack urban node, minimises the cost of urban growth. This minimisation
is achieved mainly thkrough; first, minimising the cost of provision of
different services and public utilities which in turn is achieved either
through utilising the existing spare capacities of services (see
section 8.4.1) or through ackieving economies of scale witl city-size
(see section 8.4.2); and second, providing an -economical interlinkages
between the proposed urban growth sites and the basic infrastructure
facilities in the region.

In addition to minimising the cost of urban growthL, expasnding the
largest ufban centres incorporates an objective directed toward the
preservation of scarce agricultural land and gocd quality landscape from
use in expected urban growth. It also preserves high quality scenic
sites through expanding urban centres along Euphrates River. It tries to
pinimise the associated social problems and it took the future

potentialities of both economic and urban growtk into full consideration.
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Furthermore, it is the best alternative in reinforcing the existing
irtalance of the urban settlement patterr in the region and where the
expected urban growth is relatively high, this alternafive best leads
to the improving of the urban structure of the existing urban centres.

On the contrary, the alternstive concerning the creation of new
towns minimises the daily journey to viork, provides huge areas of land
without agricultural and landscape values for the purpose of urban
growtl and minimises the social problems associated with urban growth.
Finally the alternative concerning the expansion of smaller urban
centres in each urban node did not show any kind of distinctive
charactaristics and/or common advantages.

Furthermore, each of the alternative proposed strategies
will have different effects on the socio-economic groups of the study
area. Alternative (A), the expansion of the largest urban centre in
each urban node, will best benefit the central and local goverrment
budgets. This is mainly through the minimisation of the ccst of
provision of services, putlic utilities and regional infrastructure
facilities. It will be in favcur of the newcomers, especially those
seeking the city life and wider range of services and urban amenities.
However, the existing porulation in urban centres other than Ramadi City,
may not highly welcome trh.e newcomers due to the relatively strong social
relationships in these areas. To avcid this possible problem the study
suggested that the newcorers should, at this stage, be accormodated in
a special residential quarters. Like the case of the other two
alternatives, expanding the largest urban centres will raise the demand
on the esgricultural products produced in the region and consequently
improve the standard of living of those involved in agricultural

activities, leading to & more stability in the rural areas of the region.
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Expanding the largest urban centres will also enhance the commercial
and retail services sectors in these areas and consequently the group
of people invclved in such activities will financially benefit through
raising the demand on their services. It will also benefit the property
owners in these urban areas. This latter case will apply especially in
Ramadi and Qaim urban centres, where as it has been found in section
(9.1.6) the exransion of these centres will change their structure,
especially thLe central business districts which will be more intensively
utilised. The changes in the structure and utilisation of land and
properties in the central business districts will raise the value of
these prorerties and consequently enrich the owners of these properties,

On the contrary, alternative (B), the expansion of the smaller urban
centres will be more costly to the central and local government budgets.
Neither the newccemers nor the original residence of the smaller urban
centres due to their strong social relationship will enjoy the company
of each other, see section (9.2.1). However, the expsnsion of the
smaller urban centres will directly benefit the tasic employment of the
committed development projects through minimising the daily journey to
work, whereas it has been found in section (8.4.3) that the daily
journey to work will be minimised except in case of expanding Habaniya
town of the Ramadi urban node. Alternative (C), the creation of new
town in each urban node will also be most costly to the central and local
‘ It will aveid the social conflicts associated with

government budgets.
adopting alternative (B). It will be better than alternstive (B) benefit
the basic employment of the ccmmitted development projects through
minimising the travel time to work. Unlike the case of the above two

alternatives, the creation of new towns will not create any speculation

activities since the land where these towns will be built belong to the

-588-



State and the services and public utilities will basically be
provided by the State as well.

In total, enlarging the main urban centres in each urban node
will positively effect larger number of porulation in the study area,
enrich many groups, especially the landowners and those invelved in
retail and cormercial activities and it will minimise the public
exyenditure needed to accommodate the expected urban growth.

Finally, it should be roted that the advantﬁges of expanding the
largest urban centres over other alternatives does not mean that this
urban growth pattern (beyond 1985) should necessarily continue in the
same line, but rather further investigations, taking into consideration
both the prevailing conditions and the committed aims and objectives at
national and regional levels, at that time, should be undertaken.
Furthermore, the factors involved in the analysis of this study and the
priorities assigned to them could be changed according to the new
cenditions and ccnstraints.

9.3. Summary

As it has teen mentioned in the summary of Chapter eight, this
summary will to scre degree deal with both Chapters eight and nine.
This is due to the complementarities of the two chapters in drawing the
alterrative urban growth strategy for the U.E.R. However, to avoid a
considerable repetition, the conclusions stated in Chapter eight will
not be repeated in detail.

In general, an alternative urban growth strategy to be followed
to 1985 in the U.E.R. was given in this part of the study. In testing
and evaluating this alternative strategy a goals-achievement analysis
technique was developed. Three alternative strategies were prorosed for
the purpose of the distribution of the expected urban growth in the

region. These three alterngtives vwere:-
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(a) the expansion of the main urban centres in each urban node;

(b) the expansion of one or more of the other urban centres in

each urban noae, andj;

(c) the establishment of a new town in eack urban node.

The aims and objectives of the study were derived from the analysis
of the physical, economic and social charactaristics of the study area,
i.e., the local constreints were a vital source for the derivation of
the aims and objectives of the alternative proposed strategies., The
declared national and regional aims and objectives were another scurce
for this derivation. The most important aims and objectives of the
proposed strategies were to minimise the cost of urban development
through minimising the cost of precvision of services and public utilities,
preserving the very scarce agricultural lund and good quality
landscape, minimising the daily journey to work and the creation of a
rore balanced urban settlement pattern in the region. Other
objectives of lesser importance were also included in the analysis. In
whole the factors incorporated in the analysis included socio-economic,
physical, environmental and structural ones.

According to the goals-aéhiévement analysis these factors were
given different weights. The weights given to them ranged from 1 to 3.
Factors with greatest importance were given three points, whilst those
with lowest importance were given 1 point. TFactors inbetween these two
categories were given 2 points each. The stucy area was divided, for
the purpose of the analysis into four urban nodes. These urban nodes
were Ramadi, Hit, Haditha ard Qaim. Each urban node included all the
urban centres which were within a diareter not more than one hour travel

time, witb Qadhas centres as focul points of these urban nodes.
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A detailed analysis and testing of different factors included in
the study was given in both Chapters eight and nine. The methodology
of tecting each factor differs acccrding to the nature of the factor.
In the end cf testing each factor different grades were assigned to the
alternative strategies. For the purpose of the analysis of this s tudy
three grades were distinguished. The highest weight (3 points) was given
to the alterrative which best achieves or maximises the aims of the
factor under investigation. The lowest priority was given to the
alterrative which does not correspend, or corresponds to e very limited
extent, to the achievement of the aims of that factor. The criteria of
the assignment of the grades differ from one factor to snother and in
some cases from one urban node to another in case of the same factor.

The overallanalysis of the choice of the preferred strategy which
was determined on the basis of both the overall achievement of the
stated aims and objectives and the achievement from the first priority
factors suggested that, at this stage of sccio-economic development in
the region, the expansion of the largest urban centre in each urban node
is the best alternative to accommodate the expected urban growth
in each urban node. To examine the possible changes, if there are any,
to the overall results of the analysis, a sensitivity analysis was
conducted. A set of new assumptions regarding the priorities given to
the factors inciuded in the analysis were adopted. The new assumptions
ranged from; first, giving all the factors included in the analysis the
same importance; second, reversing the priorities originally given in
the study, and; third, assigning the highest priority to a group of
factors, represented by economic factors, sccial factors, physical,
environmental and structural factors and the future growth potentials,

The results of the relaxation of the assurptions ccnfimmed that the
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expansion of the largest urban centres is the best

alternztive of urban growth at this stage of the socio-economic
development of the region. Hence, the result reached by this study

is that the expected urban growth up to 1985 in the U.E.R. éhould be
accormodated in the largest urban centre of each urban node. The only
exception is that the expected urban growth generated by Habaniya tourist
village should be acccmmodated in the suggested new town in Ramadi
urban node. This result differs from that of Planar's study which
without a systematic and ccmprehensive analysis of the problem of the
urban growth in the region, accepted the prorosals made by the Ministry
of Industry and the State Organisation of Tourism to establish a new
town in each urban node to acccmmodate the expected urban growth.

The superiority degree of alterrative (A), the expension of the
largest urban centre in each urban node, is most apparent in the case
of Ramadi City, the regional capital. In total this alternative is
found to rinimise the cost of urban growth. This could be achieved
mainly through the minimisetion of the ccst of provision of different
services and the expected economies of scale that could be achieved in
larger urban centres and the provision of an accessible sites to
different types of regional infrastructure facilities. Beside
minimising the cecst of urban growth, this alternstive considers other
issues in the process. It incorporates objectives directed towzard the
preservation of the very scarce agricultural land and the good quality
landscape from urbanisation. It is found to ke the best alternative in
bringing about a more balanced urban settlement pattern in the region
and best leads to the improving the urban structure of the existing
urban centres.

The alternative ccncerring the creation of new towns shows to be the

second best alternative. Its main charactaristics are, it minimises the
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daily journey to work, provides huge areas of land, without
agricultural and landscape values, for the purpose of urbarn growth
and minimises the associated social problems, Alternative (B), the
expension of the smaller urban centres in each urban node did not
seem to have any kind of distinguishing charactaristics and/or ccmmon
advantages. It least achieves the aims and objectives of the study.
Finally, each of the alternative proposed strategies expected to
have some different effects on the socio-economic groups of the study
area. Again, the expansion of the largest urban centres, is expected
to have the highest positive effects on a larger number of population
of the region. It will best benefit the central and local governments

budgets, thrcugh minimising the public expenditure on public services.,
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CHAPTER TEN

FINAL CCNCLUSIONS, RECCMMENDATIONS AND SCOPE FOR

FURTHER _RESEARCH

10.1. Final Conclusions

A summary is given in the end of each chapter or more than one
related chapter centaining the main ccnclusions and findings reached
in that chapter or group of chapters. Also a general discussion of
the results of the study and the evaluation of the alternative
proposed strategies of the urban growth of the U.E.R. are given in
section 9.2, the choice of a preferred strategy. Hence, in order to
avoid a detailed repetition a very brief ccnclusion will be given here,

The study dealt with the urban growth problems in the U,E.R. of
Iraq up to 1985. This region was found to have the potential of urban
growth as a result of the committed economic development projects in it.
For the purpose of analysis the region was divided into urban nodes each
containing the urban centres which are within a diameter of not more
than one hour travel time, with Qadhas centres as a focal point of these
urban nodes. It was found that the expansion of the existing urban
centres is within the interest of the planning departments and coincides
with the pattern of the ccmmitted eccnomic development and the distribution
of the major development projects in the study area. The new town option,
as a radical option, was adopted because it is also within the concern of
the Ministry of Industry and other planning departments in the country.
Accordingly, three principlesvariations were examined, they were:-

(a) the expansion of the major urban centre in each urban node.

(v) the expansion of one or more of the other urban centres in

each urban node.
(¢) the establishment of a new town in each urban node.
To facilitate the understanding of the analysis of the urban growth

pattern of the study area, the theoretical part of the study focused on
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the casual relationship between urbanisation and economic development in
developed as well as developing countries and the development of the
theoretical formulations of the question of city sizes and distribution.
In this part the main conclusions drawn were that:-

First, discussions in this part provided a general understanding of
the problem of the urban growth. Generalisations regarding the positive
correlation between economic development, industrial development and
urbanisation process helped in explaining the causes of urban growth in
Iraq and the U.E.R. in the past few decades. It also helped in
visualising the size of the expected urban growth in the U.E.R. as a
result of the committed economic development.

Second, the fact that remarkable differences exist between
urbanisation of the developed countries during their early stages of
development and that of present developing countries and the prevalence
of different sets of socio-economic, political and cultural forces
behind such differences implies that when planning for urbanisation in
a developing region such as the one in question, the direct copying from
the experiences of the developed countries should be avoided and the
adoptation of many of the facts developed there should be undertaken
cautiously and in accordance with the socio-economic circumstances of
a particular case or that of the similar cases.

Third, the review of the literature on the city size distribution
models and theories provided the following conclusions:-

(a) many of the models and theories examined were found to be
satisfactory in the sense that they generate size distributions of
cities that are consistent with those found in the real world (see
section 4.4). However, it is improbable that any one of these models
would be universally acceptable, where there are so many influences

interacting to mould the relative size of cities that it would be
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difficult to include them all within a single model, It was found that

most of the examined models and theories for the purpose of simplifying

and expeditting the analysis are based on one or very few factors in
explaining the city size distribution. They are based on certain unrealistic
assumptions. Most of these models and theories are static ones i.e.,

they do not provide the opportunity to predict the future urban size
distribution, taking into consideration the expected future changes in

the prevailing socio-economic and physical aspects and very few of them
consider the space separating urban centres, as well as the city size
distribution.

Hence, basing on the above limitations, the resulted city size
distribution theories and models are far from being a general urban
growth models or theories., Furthermore, the discussion in part one
sugeested that a multi-disciplinary approach to the urban growth and
city size distribution problem, is not merely desirable, it may be essential
to & deeper understanding of urban growth, simply becguse it will rest
on a more realistic basis.

(b) the existence of a well spaced hierarchical system of cities
is very important, both for the well being of the population and the
economy of the nation or fegion (see éection 4.4), On the contrary,
the review of the optimality on city size models suggested that although
there is some empirical evidence of city size, basing upon the cost of
urban services alone, it would appear difficult to reach any
conclusions that an optimal size of city at a given population level
exists. Even from a theoretical view point the search for the optimal
city size encounters many problems.

(c) the rank-size literature suggests that regularities in the
city size distribution can be detected in different parts of the world,

developed as well as developing. Although the occurances of the rule is
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more apparent in the developed countries and it lacks theoretical
justification but it cculd be a useful analytical device for the
purpose of explaining the balance in the urban hierarchy in the
developing countries,.

(d) the theoretical as well as the empirical evidence suggests
that economies of scale could be achieved with increasing city size.
This is particularly true in case of the cost of provision of public
services and utilities. However, after a particular size a diseconomies,
instead of economies of scale would be experienced.

Further discussions of the applicability of the urban growth
theories and models to the problem of urban growth in the U.E.R.,
section (7.1), which depend on choosing certain criteria for evaluation
suggested that the extensive reading in urban theory and examination of
many theoretical studies does not provide any ready made answer to the
problem of urban growth pattern in this region. Instead, the study
suggested that an alternative approach of enalysis appropriate to deal
with the problem of urban growth in a developing region was sought. The
detailed examination of the urban growth techniques showed that due to the
time limitation, the nature of the study and the lack of the kind of
detailed qualitative and quantitative data required for the application of
more sophisticated alternative techniques, such as the cost-benefit
analysis and its refinerent, the planning balance sheet, and threshold
analysis, the goals-achievement analysis was shown to be the most
appropriate technique to study the urban growth problem of the U.E.R.
However, it should be noted that many basic principles of the theoretical
formulation of city sizes and distribution models were utilised in the
formulation and evaluation of the alternative proposed urban growth
strategies of the study area.

The application of the goals-achievement analysis clearly indicates

that, at this stage of the socio-economic and physical development of the
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region, the expansion of the major urban centre in each urban node
(Ramadi City, Hit, Haditha and Qaim towns) is the best

alternative. Due to the daily commuting limitations of the tourist
village employees to Ramadi City, the suggested new town near the
tourist village was recommended for accommodating the expected urban
growth in this area even though it constitutes no more than & "second-
best" solution in the overall analysis.

Expansion of the largest urban centre in each urban node will 1l=ad
to the minimisation of the cost of the urban growth mainly through the
minimisation of the cost of provision of many services. The minimisation
of the cost of provision of services is found to be achieved through
first the utilisation of the spare capacities in the provision of
existing services in the proposed urban areas and through the ecoroxies
of scale that could be achieved according to urban size. The study found
that, in all four urban nodes, the main urban centres have the highest
potentialities of urban growth, as far as the availability and the spare
capacity of services provided is concerned, where in all cases a
significant spare capacity in the provision of services prevailed. Other
existing urban centres are shown to have lower potentialities to expand
except in case of Ubaidi town where a significant spare capacity in the
provision of the services exists.

Second, the economic assessment of the cost of provision of
different services according to the size of urban centres also showed
that ccnsiderable economies of scale could be achieved in the case of
expanding the larger urban centres of the study area. To reach definite
results in this respect both the per capita capital and annual running
costs were included in the analysis and a correlation and multiple
regression analysis was carried out. The analysis of per capita capital
cost of different services suggested that economies of scale are gained

in the larger urban centres in many cases and per capita capital cost is
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inversely related to urben size in cese of water surrly, kindergarter,
primary schcools, secondary schools, health and public libreries
services. These services ccrtributed to about 72% of the totel ter
capita cepital cost of all the investigated services. For the o‘her
types of services, the absence of the regative association with urban
size was feund tc he as & result of factors suchk as the higher level

of provision of services in larger urban areas, such as in cese of
municipal, electricity, telephone &nd mail services; the corcentration
of higher order services in larger urban areas which do not serve only
the areas in which they are located but the smaller urban eareas end the
rvrel settlers as well. This is the case with health services; and the
utilisation of modern or more advanced technology in larger urtan aresas,
vwhich is more costly for provision of scome services such as electricity
and telephone services. Furthermore, in scme caeses ecoronmies of
provision of certain services are achieved in urban centres larger than
those exarined in this caese study. The latter proposition couvld also
apply to electricity rrovision. Hence, in addition to the possitle
econonies of scele that could be achieved in larger urtan centres, they
justify the provision of higher order services which need a population
threshold larger than smaller urben centres can offer and they represent
the places where modern and more esdvanced technology cen be adopted
pore e€fficliently.

The énalysis of the enrual running cost of different services also
showed that economies of tcele are experienced in most of the
investigated services and an inverse asscciation exists between the per
cerita annual runring cost and poprulation size of the urban ereas.
Whetker this inverse esscciation is high or not, it will lead to a great

deel c¢f cost savings. In the very few ceses where the inverse association

599~



was fecurd tc bte absent, factcrs such es the level and hierarchy of the
provision of services and the sdministration of provision of services
were the main factcirs behind that, where part of the anrnual running
costs are spent ty the larger urban centres tc provide the services

to smaller cnes and even to rurel settlers. This applies in case of
telephcne services anorng others. The differernces in the level of
provision of most services among different urban size groups also played
en important role in either the decline or the absence of the inverse
association between per czpita annual running cost and urban size,

In additior to minimising the cost of provision of services through
expanding the largest urban centre in each urban node, the study found
that these uvrban centres are the most accessitle urban growth sites te
different types of regiornal infrestructure facilities, This in turn
will cortribute in reducing the cost c¢f the expected urban growtt in
the study area.

Becide minimising the cost of urban growth, the alternative
concerning the expension of the largest urban centre in each urbtan node
corsidered many other issues in the process. It rreserves the scerce
ggriculturel land end good quality landscape fror: urbanisatiorn. It is
shown to be the alternative which brings atout a relatively more balanced
urban settlement patiern in the region based on the criteria chosen.
Furthermore, according to the assumptions of the study, expanding the
largest urtan centre in each urban node, best leads tc the improving
of the urban structure of the existing urban centres.

To confirm the results of the analysis "Holmes Disaggregated Matrix"
wkich corcentrates on the achievement of the first pricrity cbjectives
was employed in testing the results. The applicetion of this techniaue

to the results of the analysis confirmed that the largest urban centre
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in each urban node is again the preferable solution to the problem in
question where alternative (A), the expansion of the largest urban
centre in each urban node, found to best meet the first priority factors
in case of Ramadi and Hit urban nodes and to meet an equal number of the
first priority factors with alternative (C), the creation of new town
in case of Haditha urban node and alternative (Bz), the expansion of
Ubaidi town in case of Qaim urban node. The preferable position of
alternative (A) in the latter two cases was found to be because of its
higher achievement from the second priority factors,

However, it should be noted that because of the considerable amount
of the value judgement expected to be involved in adopting the
goals-achievement analysis, the study in evaluating the alternative
proposed strategies used sensitivity analysis, The priorities given to
the factors involved in the analysis were changed according to the

following assumptions:-

First, the factors incorporated in the analysis were regarded of
equal importance,

Second, the original priorities given in the study for different
factors were reversed.

Third, theeconomic factors were given the highest priority.
Fourth, the social factors were given the highest priority

Fifth, the physical, structural and environmental factors were
given the highest priority.

Sixth, the future potentials of economic and urban growth was
given the highest priority. ‘

The outcome of each of these relaxation of assumptions proved that
the largest urban centre in each urban node continued to be the most
preferable place to accommodate the expected urban growth up to 1985,
The preference degree of the largest urban centres for the purpose of
the urban growth was found to be the highest when the economic, physical
structural and environmental factors were given the highest priority and

the lowest when the social factors were given the highest priority.
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Accerdingly, the hypothesis stated in the beginning of ihe study
prcved to he right, where; first, it is found that alternative urban
grewtl patterns couvld be adopted for the purprose of the distribution
of the expected urban growtk in the region up to 1985; second, the
socio-~economic, rhysical, structural and envircnmental factore affect
highly the expected pattern of urban grewthk, and; third, the goals-
achievement analysis proved to be effective in giving a solution to tke
prcblem in question.

10.2. General Recommendatiors

The main recorrwendations which follow fror. this study are:-

First, it is found that the spetial distiibution pattern of the
eccnomic development affects to a large extent the urban growth pattern.
On the other hand, the pattern of urban system affects the overall well
being of population and economic growth. Hence this mutual relationship
between economic development and urban growth end the over concentrated
pattern of urban growth in Iraq in very few urban centres suggests that
the effects of the regional development plans on the urban growth and
consequently the pattern of urban growth should be regarded as one of
the prime aims of the regional policy in Iraq. Accordingly, the pattern
of regional development which creates a more balanced urban system
should be ercouraged to accelerate the process of decentralisation of
urban population and participate in solving the existing very
concentréted pattern. This propositiorn implies the intfcduction of the
princirle of structure rlans in the planning process of Iraq of which
the urban grcwth prohlem is an important element. The structure plans
of different regions could be either undertaken in the region itself
or ty the Physical Planning Comrission of the Ministry of Planning., At

the present stage, where a shortage of qualified staff prevails, such
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rlans shkould be urdertaken by the latter departmert. In the long run,
it is poscsible to he undertaken by the planning units in each region

or sub-region, according to the availability of the qualified staff znd
the physical planning derpartments structure that may be set in the
future. It should be noted that in 1977 there was a proposal for
establishing planning departmerts in each Muhafadah,responsible for

the preperation of a comprehensive development plans for the Muvhafadals
and the administration aund follow up of the implementation of the
ccenitted development projects in them. This proposal was rot adopted
due to the shortage of qualified staff. However, the latter rroblem
could be solved in the near future due to the existence of a centre for
urtan and regional planning of the University of Eaghdad(1> which awards
a degree of M.A, in the field of urtan and regional planning for an
average number of students of abcut 10 a year.

Second, since the distribution of cities in space, and in particular,
the distances between all cities, influences the degree of their
economic integratiorn. within the natioral economy and the spread of
innovations and since agglomeration economies sre generated not only
within city limits but also as between cities, depending on the space
separating them (the wider the space the lower the agglomeration
econories expected are), herce in analysing the urban growth pattern in
any region of the ccuntry, spacing of urtan centres as well as their
size should be included in the analysis due to the very and equal
importance of toth aspects.

Third, to achieve a better urtan growth pattern in any region or
sub-region of the courntry a comprehensive and analytical approach of

analysis should te adorted. This study rrovided an example of such

T1) The centre for urban and regional plarning of the University of
Baghdad was established in 1972.
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approach (the gosls-echievement analysis) which could be utilised

fcr this purpose. Alternative espproaches, such as the cost-benefit
analysis, threshold analysis, developrent potential analysis and the
disaggregated matrix could also be adopted for tke purpcse of urban
growth pattern. The application of any sepcific technique as it has been
seen earlier depends on the type and quality of the available data, the
time ellocated for the study and the planning team in charge of thre study.
The more complicated techriques, such as cost-benefit analysis and the
threshold analysis, though they seem to he attractive techriques to desal
with the probler of urban growth, require a great deal of detailed data
which reduce the liklihood of their adaption in Iraq at present due to
+r.e deficiency of local data in the country.

Fourth, urban growth factors incoporated in the analysis and the
importence assigned tc them would differ according to the aims and
objectives of the plan and the local corstreints within each region or
sub-region. It also differs tlkrough time, hence the urban growth
strztegies drewn for different regions should be checked and if recessary
changed to meet the new aims and objectives and local corstrsints.

Fifth, the co-~ordination and cocplementarities between urban growth
strategies of different areas, at a point of time, should be taken into
conisidersetion in order to achieve the national urban system cepable of
meeting a national growth and promoting of interregional equity arong
otrhers. This co-ordinaticn process should be undertaken by a central
planning body, namely the Physicel Planring Commission of the Ministry
of Planning which provides a link between the Planning Board and
Ministry of Planning on the one hand and the City Planning Departments
at Muhafadahs level on the other khand. The position of the Physicel
Planning Commission enables it {o absorb the national stretegies on the

proposed urban growth plans and tc direct the urban growth pattern in
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eack region or sub-region of the ccuntry according to tke local
constraints and requirermernts.

Sixth, to facilitate the urtan growth studies a detailed
quentitative and qualitative data should be made available, This
could te undertaken in part through the Central Statistical
Organisetion of the Ministry of Flanning and its branches at Muhafadahs
level, where this department is responsible for rroviding different types
of data and information needed for the purpose of the planning machinery
in Iraq. Herce data for the purrose of the urban growth studies, such
as the cost of provision of services by urban size, and availability of
services anmcng others could be incerporated as part of the annual
programme of the Central Statisticel Organisation. The Physical Planning
Commission of the Ministry of Planning and the City Planning Departments
at Muhefadahs level could provide the detailed studies on the growth
potertials of different urban centres. The University Research
programmes, especially in the field of urtan and regional planning and
urban geography, could also participate in providing the necessary
studies end methodological approackes of the analysis of the urtan

growth problem.

10.3. Scope for Further Research

There are a nurber of cccasions in the course of this study where
up-to-date data or more detailed information would have been an enormous
advantage. However, it seems not feasible to make a complete list of
g1l the points where improvement could occur. Nevertheless, the view
is that the most important areas fcr further research would be pointed

here. It is supposed that the suggested further research would add to

e better understanding of the U.E.R. and the way it is changing.
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Furthermore, it will help in the formulation of future policy of
the urtan grovth pattern in the region.

Two most important areas fcr further research would be emphasised
here. The first one deals with planning methodology, implementation
of the national as well as the regional development plans and the
follow up syster of development planning in Irag. These studies basing
or. the examination of the drawbacks of the planning, implementation and
follow up systems in Irag, if there are any, could suggest alternative
systems which could improve the planning mackinery, further increase
the implementation levels and suggest a follow up system capable of
matcking the planning machinery and the aims and objectives of the
national as well as the regional development plans. Having reliable
planning, implementation and follow up systems would rrovide the
opportunity for more accurate understanding of what is going to happen
in the future and consequently would help in drawing a more reliable
solution to the planning problems, such as the one in questiorn in this
thesis.

The second area for further research stems directly from this
research. It concentrates on carrying out several important related
ewpirical studies. These studies are:-

- The study of the origin of the needed labour force, i.e., from
where the direct, indirect and induced ewployment required for the
operation of the committed development projects will come. Is it frco
the same region or from other regions of the country. This study is not
1ikely to be undertaken for this region by itself but rather for
different region and/or sub-regions of the country, taking into
consideratior the supply and demand for cifferent skillness and
qualifications. It will facilitate an important information concerning

the socio-economic background of the newcomers to the region and their
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future nzeds and saspiretions in the rew place of residence. Hence, it
will better help in deciding whether sccially it is more acceptatle,
from the point of view of the original population and the newcomers,

to accommodate the latter group in the largest urban centres, the
smaller ones and/or the prorosed new towns.

- The study of the cost of provision of public services and
utilities in a wider range of urban areas to include urban areas
larger in size than the ones existing at present in the region. It was
found throughout the analysis of this aspect in this thesis that the
size of urban centres in the region is relatively small and sore of the
provided services needs higher population thresholds for their
econoric provision. Hence, carrying out suck a study for urban areas
of different sizes (i.e., more than a million, 500000 - 750000, 250000,
100000, 50000, 10000 and less than 10000) and in a representative sample
would help in finding the most efficient range of provision of
differer.t services. This wculd help great deal in drawing a policy for
the urtan system in any region of the country. It will further help
when drawing the urban growth pattern in the studied area beyond 1985,

- An estimatiorn of a domestic travel time cost, based on the Iraqi
socio—-economic constreints,should be carried out. Such study would
provide the opportunity to aveid the use of western standards in this
respect and consequently it may give better and more reliable results
when dealing with the problem of the pattern of urban growth in Iraq.

- A more detailed stucdy of land capability for agricultural
production should be carried out. Such study will provide a detailed
information about the areas of land with agricultural capability, their
productivity and type of rroduction and consequently their degree of
importance for the economy of the region. This study will also provide

the criteria to distinguish between different classes of the agricultural
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land. Hence, it will ease the decision making process when evaluating
the alternative prorosed stretegies.

4 sirilar study of the quality of landscape and the necessity of
preserving it from urtanisation is also needed, like the above suggested
study, the latier one will provide the criteria to be used in
determining the quality cf landscape and ccnsequently eesse the decision
making process.

- The effect of physicel limitations on the cost of urbtan
development, i.e., the study of what is called in threshold theory
terminologies, the physical threshold of urban growth. Such study will
provide a relatively precise estimation of the additional cost of urtan
development in hilly areas, lovlands and so forth. It will consequently
help in giving a more clear picture of the cost ¢f the alternative urban
growth stretegies.

- The study of the expected future changes in socio-economic and
technologicel aspects and their expected effects on the urban growth
pattern of the study area. This study will provide the opportunity for
incorporeting such aspects in the analysis of the urban growth pattern
and consequently it could provide a more comprehensive solution to tlis
protlem.

- Investigate the feasibility of other areas for the purpose of
urtan growth. Such study may provide new areas suitable for this
purpose and could consequently breakdown the existing pattern of the
urban system in the region leading to a relatively more suitatle pattern
of urban growth which was one of the zims this thesis seeked to achieve.
The application of the development potential technique in generating the
elternative strategies would highly achieve this objective., It rrovides

the procedure vwhere no realistic straztegy would be precluvded, nor would
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be potential ¢f any part cf the study area be neglected,

- Testing the soclo-economic cornsequences of the existing study
if applied in prectice. Such study could be underteken after few years
of implementing the plan. It would provide the opportunity to see the
drawbacks as vell as the strong peints of this plan. It could also

rin-point the possitle rissed aspects in the present exercise.
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1.1'

Appendixz (1)

The Field Suirvev Questionnaire

Municipal and Administrative Aspects

Naxwe of the Urban Centre

1.2. Municipal Rank of the Urban Centre:
Class One [:::] Class Two [:::]
Class Three E::J Class Four [::]
1.3. Administrative Hierarchy of the Urban Centre:
Muhafadah Centre L)  Qadha Centre L]
Nahiya Centre [::] Municipal Centre E::]
2. Muricipal Services
2.1. Municipal Persornel in the Urban Centre:
Position | Number in}Qualification| Wage or |Number of |Number of |N.utes
each Salary additional] needed
position (1.p.) personnel | personnel
per month{in each in each
position, | position
if there
is any
2.2, Municipal Mechanical Equipment in the Urban Centre:
Type |Number Capital | Annual Running Cost (I.D.)| Condition of the
of Cost Equipment
mech— | No. | Total | (I.D.) | annual| annual| other
anical] in | exist- wages | maint-| annual poor | good| very
equip- use ing and enance| running good
ment number salary| cost costs
Purchasing Needed mechanical
date (year) | equipment Notes
Number Type
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2e3e Refuse Collection:
2.3.1. Methods used in refuse collection

Manual D Mechanical D
2.3.2. Cost of providing refuse collection services

(a) Capital cost I.D.

(b) Annual running cost I.D.

2.35.3. The area of the urban centre provided with this service
All the urban centre [::j Part of the urban centre E::]
If part, please state the percentage served %

2.3.4. Level of provision of the service .

2.%3.5. Health considerations of the prevailed means of refuse
collection
Acceptable D Unacceptable D
2.3.6. The possibility of utilising more advanced and efficient
methods of refuse collection and their advantages over

the existing methods .

2.3.7. Is there a refuse treatment in the urban centre
Yes [::] No E::]

If Yes, please mention
(2) what is the total cost of the factory 1.D.
(b) what is the total annual rurning cost I.D.

(c) the spare capacity of the factory .

2.3.8. The committed refuse collection schemes

Type of the| Capacity Expected number of { Expected Notes
scheme (tons/day)| population to be | date of
served completion

2.3.9. Any further comments

611.-




2e4o Road Paving Services:

2.,4.1. Total area of paved roads Sq.km,

2.,4.2. The area of the urban centre served by paved roads
All the urban centre E:::l Part of the urban centre E::]
If pert c¢f the urban centre is served, please mention
the percentage %

2.4.3. Cost of paving roads
(a) Capital cost 1.D.

(b) Annual running cost I.D.

2.4.4, The committed road paving schemes

Type of Lerngth | Expected area of |Expected date
road (km) the urban centre |cf completion Notes
to te served
(sq.km.)
2.4.5. Any further comments .
2.5 Parking Services:
2.5.1. Types of parking spaces .
2.5.2. Number of parking spaces and ares sq.km

2.5.3. Spare capacity of parking spaces Yes [:::] No E::]
If yes, what is the number of additional vehicles that

could be served .

2.5.4, Cost of existing parking spaces
(a) Capital cost I.D.
(b) Annual running cost I.D.

2.5.5. The committed parking schemes

Type Number Area Capacity| Expected date Notes
(sq.km.) | (cars) | of completion
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2.5.6. Any further comments .
2.6, Parks Spaces:
2.6.1. Number of park spaces serving
(a) the neighbourhood (b) the district
(¢) the whole urban centre and (d) others .
2.6.2. Area of park spaces serving
(a) the neighbourhood sq.km.(b) the district
sq.km. (c) the whole urban centre sq.km.
and (d) others 8q.km,
2.6.3. Cost of existing parks spaces
(a) Capital cost I1.D.
(b) Annual running cost I.D.
2.6.4. The committed parks schemes
Type Nurber Area Expected date Notes
(sq.km.) | of completion
2.6.5. Any further comments .
3. Water Surply
Fele Water Scurce: River E::] others to be mentioned
3e2e The safety of water source: Safe [::] Unsafe [::]
If not safe, please mention why?
3,35. - Source of water supplies: Water Scheme [::] Common Tap[:::]
others to be mentioned .
3.4 The public health considerations:
3,4.1. Is the water supply source acceptable from the point of view

of health authorities? Yes :l No D
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244424 Does some of the individuzl illness or an epidemic of
some sort might criginate from the using of existing
surplies? Yes E::] No [::j
If yes, please mention the number of cases per year

Ze5. Water supply production and consunmption:
3¢5e1+ Number of water schemes .
3.5.2., Capecity of the water supply schemes n’/hr.
3.5.3. Utilised capacity of the water supply schemes %
3.5.4. Percentage of losses in the distribution network %
3+5¢5« Number of dwelling units connected to the main
suprlies .
3.5.6. Number of dwelling units unconnected to the main
supplies .
2.5.7. Annual water supply consumption according to differert uses
Residential . Commercial .
Industrial . Government offices .
Others —_
3.6a Water surply cost:

3.,6.1. Capital cost
(a) Treatment, pumping and elevated water storage tanks
(EST) costs I.D.
(b) Distribution network cost 1.D.
(c) Other capital costs (include cost of land, buildings,

vehicles, furniture and so on I.D.

3,6.2. Annual running cost
(a) Wages, salaries and incentives I.D.
(b) Chemical cost I.D.
(¢) Depreciation cost I.D.

(d) Other running costs I.D.

-
3.6.3. Connection cost I.D.
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3eTs The remaining length of life of all assets of the present

schemes

(a) Treatment years.

(b) Pumping mair years.,

(c) Elevated water storage tanks years.
(d) Distritution network years.,

Z.8. Cordition of the assets of the present scheme
Type of the assets Condition

poor good very good

Treatment
Pumping main
Elevated water storage tanks

Distribution network
3.9, Utilisation and efficiency of the present sources in fire

fighting

Utilised ] Not utilised L[__J
Efficient [::] Not efficient [:::]

3.10 The committed water schemes projects
Type of | Number | Capacity | Expected number of | Expected date Notes
water m3/hr. population to be of completion
scheme served
Ze11e Any further comments .
4. Electricity Supply
4.1, Source of electricity supply
Local diesel generator l: sub=station l:l
others to be mentioned .
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4.2,
4.30

4.3.10

4632
4.3.3.
4.3.4.
4.3.5.
4.3.6.

4.3

4040
4.4.1 .

4-402.

4.4.3.
4-5-

Year of the establishment of the scheme .
Electricity production and corsumption:

Number of electricity local diesel generators or
svb-statiens _____ .

Capacity of the electricity scheme KeWohe
Utilised capacity ____ k.w.h.

Percentage of losses in the distribution network ‘ %
Number of dwelling units connected to erergy source .
Number of dwelling units unconnected to energy

source ______ .

Annual electricity ccrsumption according to different uses.
Residential k.w.he Commercial k.weh,

Industrial k.Wohoe Government offices kew.he.

others k.Ww.h.
Electricity provision cost

Capital cost

(a) Distribution cost I.D.

(b) Land and buildings costs I.D.

(¢) Vehicle and other mechanical costs I1.D.
(d) Furniture and other miscellaneous tocls and

equipment costs I1.D.
Annual running cost

(a) Wages, salaries and incentives I.D.

(v) Depreciation cost of the distribution network I.D.

(¢) Other running costs I.D.
Connection cost I.D.

The remaining length of 1ife of the assets of the present

scheme.
(a) Sub-stations or local diesel generators years
(b) Distribution network years
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4.6,

Conditions of all the assets of the present scheme
Type of the asset Condition

poor good very good
Sub-station
Local diesel generator

Distribution network.

4.7 Type of ccrnection of the distribution network
Underground D Overground D
4.8, The committed electricity schemes
Type of | Number | Capacity| Expected number of|Expected date Notes
the k.w.h, population to be of completion
scheme served
A
4.9. Any further ccmments .
5. Telephone Services
S5ele Number of the existing telephone exchanges .
5.2 Type of the existing telephone exchanges
Magnet [:::] Half automatic [:::] Automatic [::J
Electronic [:::] others to be mentioned .
5e¢3e Capacity of the telephone exchanges lines.,
Sede Utilised capacity of the telephone exchanges lines,
5¢54 Cost of provision of telephone services
5.5.1. Capital cost

(a) Cost of exchanges I.D.
(b) Cost of the network I.D.
(c) Other capital costs (land, buildings, vehicles ard other

mechanical equipment, furniture and so forth) I.D.

617~



5¢5¢2. Annual running cost
(a) Wages, salaries and incentives I.D.
(b) Depreciation cost of exchanges and distribution
network I.D.

(c¢) Other running costs I.D.
5.5.3. Cornection cost I.D.

5.6.  The remaining length of life of the assets of the present
scheme

(a) Telephone exchanges years
(b) Distribution network years

5.7 Conditions of all assets of the scheme
Type of assets Condition
poor good very good
Telerhone exchange

Distribution network
5e8. Type of connection of the distribution network
Underground [::] Overground [::]

5¢9¢ The committed telephone schemes

Number Capacity | Expected number of Notes
of (1ine) population to be
exchanges served
5.10, Any further comments .
6.1 Mail Services

6.1 Number of post offices .

6.2. ‘Types of services provided

Letters [::] Parceis [::] Telegraph [:::]
Saving [:::] Post office boxes [:::]

others to be mentioned .

6.3. Means of ccllection and delivery of mails

Buses [::] Bicycles [::] others to be mentioned ___
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604.

Cost of provision of mail services.

6.4.1s Capital cost
(a) Cost of land __ I.D.
(b) Cost of tuildings I.D.
(c) Cost of vehicle and other mechanical equipment I.D.
(d) Furniture cost ___ __1.D.
6.4.2. Annual running cost
(a) Wages, salaries and incentives e I.D.
(b) Other running costs I.D.
650 The committed mail service schemes
Type Number Expected Number | Expected date Notes
of the of population of completion
scheme to be served
6.6, Any further comments .
T Educational Services
Tele Existing educational facilities
Type Number |Date of estatlishing|Number of |Designed | Existing number
of the| of the building classes capecity | of students at
school| schools of the school
school
Total Total built | Original use Conditions of the building
area of | up grea of the
the n°) building suitable need unsuitable
schgol maintenance
m
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A\

Ownership of Number of Number of Notes
the building schools teaching
utilising staff
Govern- Rented TS
nental the building
Tele Ccet of provision of educational services.
7.2.1. Cagpital cost
(a) Cost of land _ ___ I.D.
(b) Cost of buildings I.D.
(¢) Cost of furniture I.D.
7.2.2. Annual rurnning cost
(a) Wages, saleries and incentives __I.D.
(b) Other running costs 1.D.
Te3e The committed educational facilities
Type of |Number | Capacity of Expected number|Expected date Notes
the the building| of population |[of completion
school (student/ to be served
school)
Tede Any further comments .
8. | Health Services
8.1, Existing health facilities
Type of|Number| Ccrdition of building Originel use of the building
health
estab~ suitatle | need unsuitable| health use other uses
lish- main-
ment terance
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Possibility of future| Date of Nurber of rhysicians Number
expansion establishing of
the building dertists
possible| impossible specialist | gereral
nurber of para Number of Nurber of Notes
medical staff beds Ambulances
B.24 Areas served by the health establishments of the
urban centre .
8.3. Cost of provision of health services
8.301 . Capital cost
(a) Land cost I.D.
(b) Building cost __ I.D.
(¢) Furniture ard vehicle costs I.D.
(d) Medical equipmert cost I.D.
8.3%.2. Annuel running cost
(a) Wages, salsries and incentives __I.D.
(b) Medicine cost I.D.
(¢) Other running costs _____ I.D.
8.4, The committed health schemes
Type of the | Number Capacity in terms| Expected number| Expected date
health of of ropulation of completion
establish=- beds patients to be served

ment
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865, Any further comments .
9, Public libraries
Gela Number of public libraries .
9.2. Capacity of existing libraries
(a) Designed seats
(b) Utilised seats
9.3, Year of the establishment of the library .
9.4. Cost of prcvision of public libraries
9.4.1. Capital cost
(a) Ccst of books and periodicals I.D.
(b) Cost of land and buildings I.D.
(¢) Cost of furniture I.D.
9.4.,2. Annual rurning cost
(a) Wages, salaries and incentives I.D.
(b) Other running costs I.D.
9.5. The committed libraries schemes
Number| Capacity| Expected number of | Expected date Notes
(seats)| ropulation to be of completion
served
9.6, Any further comments .
10, Cost of provision of rublic transport
10.1. Capital cost
(a) Cost of buses I.D.
(b) Land and building cost 1.D.
(¢) Furniture cost I.D.
(d) Other capital costs I.D.
10.2, Annual running cost
(a) Wages, selaries and incentives I1.D.
(b) Maintenance cost 1.D.
(c) Other running costs I.D.
1063, Number of public buses
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11.5.
12,

12.1.

12.2.

12.3.

12.4.

13.

1310

13-20

13.3.

Physical constraints of urban growth

Exposure levels .

Gradient and orientation of slopes

Land liable to flooding .

Amenity assets -~ quality of landscape and scenic values
which might impose severe restrictions for future urban

development

Others to te mentioned .

Land Availability and Value

The totel area available for the future expansion of the

urban centre .

Agricultural value of the land:
(a) Agricultural capability of land .
(b) Agricultural productivity .

(¢) Type of agricultural utilisation

(4) Number of farmers utilising tke land .

Land value I.D. per dorum.

Land ownership

public [__J Private L[]

Others to te mentioned .

Establishments elready exist in the Areas required for

Urban Exparsion
Type of establishment: Agricultural E::]

Industrial L1 Public Utilities L__J

Others to be mentioned .

Value of the estal:lishments I.D.
Importance of the establishments to the economy of the

area
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14.

14.1.
14.2.
14.3.
14.4.
14.5.
15.

15.1.

152

Accessibility of the Urban Centre ard/or the

suggested New town Site to the Main Infrastructure

Facilities in the Region

Roads .

Railway lines .

Electricity facilities .

Communication facilities

Others ]

Existing and Future Planning Standards

Land use standards .

Services provision standards
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Appendix (2)

Methodology of Calculating the Components of Table (8.14)

The ccomponents of table (8.14) are corputed in two separate steps:=-

1. The number of additional population that could be accommodated
in each precposed urban centre for tkLe purpose of urban growth was
computed on the following basis:-

1.1. For water supply; (i) the planned capacity of the committed
water schewes in each proposed urban area for the purpose of accommodating
the urban growtl, after subtracting 20% for distribution losses was
added to the actual capacity of the existing water schemes, after
subtracting 30% for distribution 1osses.(1)

(ii) the total resulting capecities in (i)
above, were divided by 100 gallons/day/person, which represents the
target of tke Water and Sewage State Organisation of the Ministry of
Local Government to be reached by 1990. The outcome of this process
represents the effect of the water constraint on the total number of
population that cculd be accommodated in each urban centre on the basis
of a consumption standard of 100 gallon/day/person, and;

(iii) to find the number of additional
population that could be accommodated, the 1980 population of each urban
centre was subtracted frow the outcome of point (ii) above.

1.2. For telephone services; the capacity of the committed exchanges
in tke study area was not obtained, in the field survey, hence in
calculating the additional number of population that could be accommodated
on the basis of this service, the design capacity of existing exclanges,

the standard of service provision to 1990 (6 telephones per 100 persons)

(1) The water authorities in the Muhafadah are expecting to reduce the
losses in the distribution network from 30% to 20% as a result of
the improvements and new work in the network,
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and the 1980 porulation were used,

1.3+ For kindergartens; (i) the total capacity of suitable and
unrented kindergarten buildings plus the total capacity of kinder-
gartens under-construction was calculated;

(ii) total number of population that could
be accommodated was calculated on the basis of 30 pupils per class and
an attendance ratio of 300 per 1000 pupils aged 4-5 years (6.9% of the
population were in thLis age group according to 1977 census), and;

(iii) the edditional population that could
be accommodated on the basis of this service, was obtained by
subtracting the 1980 population from the outcome of the calculations
in section (ii) above.

1e4. For primary schools; the additional population was cealculated
in the same way as in case of kindergartens. The only difference is
that solving the probler of shifts use of buildings was considered in
calculating the total capacity of the school buildings. The long term
target of 36 pupils per class and the attendance ratio of 1000 pupils
per 1000 persons aged 6-11 years were considered in the corputing
process.

1.5. For secondary schocls; the additional population was calculated
in the same way as in case of kindergartens and primery sckocls, with
the following differences: 76.2% of the population at age 12-17 years
(represeﬁting 14.3% of the total population) were expected to complete
their intermediate and preraratory schoolings (these two stages
together form the secondary level). The above percentage has been
calculated on the following basis;

(i) enrolment in intermediate schocls will
(1)
’

be compulsory by 1984 hence the 7.5% of the total population aged

(1) Planar, gp,cit., Final Report, P.49.
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12-15 years by law be using the system;

(ii) the enrolment in preparatory schools
will be compulsory by 1986. Since 50% of the pupils graduating from
the intermediate sclhools will attend vocational sclkools a%t that times1)
then 50% of the 6.8% of the total population aged 15-17 years were
included.

1.6. For health services; (i) total number of beds in existing
hospitals and the committed ones are ccnsidered;

(ii) 30.5 beds per 10000 persons, which
represent the long term develorment target has been adopted to find
out the total additionai population that could be accommodated in each
urban centre, and;

(iii) since hospitals provide this service
to all the lower order settlements then, the total population of Qadhas
are considered, instead of those of the urban centres alone.

1.7. For public libraries; (i) total number of seats in existing
and libraries under construction have been computed, and;

(ii) the planning standard, 5 seats per
1000 persons, is adcpted in estimating the total number of additional
population that could be acccrmodated in each urban centre,

2, The capital monetary savings in each urban centres is calculated
by multiplying the additional population that could be accommodated in
case of each service by the average per capita cost of that service in
the study area. The per capita cost of different services in turn are
obtained from appendix number (3). In case the additional porulation
that could be accommodated is higher than the expected urban growth in
specific urban node, then the latter was considered in ccmputing the
capital monetary savings. The carital monetary savings does not represent

the real saving but rather shadow values adopted for the purpose of the

analysis.
(1) Ibid, P.50.

627 -



Appendix (3)

Average and Relative Importance of Per Capita Capital and

Annual Running Costs of the Provided Services in the U.E.R.

Code Type of Annual Running Capital Cost
Service Cost
amount % Amount %
I.D. I.D.
1 Municipal Services T.63 1341 72.56 473
2 Water Supply 3430 5.7 13.55 8.8
3 Blectricity 4.90 8.4 14.41 9.4
4 Telephones 1.70 2.9 4.43% 2.9
5 | Mail 0.87 1.5 0.27 0.2
6 Education Services: | 26.,98: 46.2: 33.45: 21.8:
6.1 Kindergarten 0.85 1.4 3.83 2.5
6.2 Primary 9.96 17.1 11.08 7.2
6.3 Secondary 4.55 7.8 5.82 3.8
6.4 Vocational 3.44 5.9 10.26 6.7
6.5 Others 8.18 14.0 2.46 1.6
7 Health 12.74 21.8 13.06 8.5
8 Public libraries 0.26 0.4 1.69 141
Total 58.38 100.0 153.42 100.0

The table shows the average per capita annual and capital costs of
provision of different investigated services in the urban areas of the U.E.R.
Both of the average per capita costs for each service have been extracted by
dividing the total resulting ccsts by the total urban population provided
with the sefvice in question. Annual rurning cost and cagital cost for
each service and the resulting ccsts in terms of urban centres have been
calculated as follows:-

1. The annual running cost of each service is based on the actual
of ficial figures for twelve months of 1€79. It includes every detailed

jtem of expenditure to run the service. It consists mainly of four parts:
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First, wages, saleries and incentives of 11 the labour force
utilised to rrovide the service.

Second, maintenance cest cf 211 cepital assets belonging tc that
service and used for its provision.

Third, annual depreciation cost of the capital assets. The
depreciation rates of different capitel assets are unified for the
same items ameng all government departments, for a unifomm accountency
system is applied in the country. The prevailing annual depreciation
rates, at the time of carrying out the survey, are given in table (7.3).

Fourth, other rurning costs which inclvde all the other expenses
necessary to continue the provision of the service, such as thke cost of
fuel, miscellaneous ccsts of running offices, insurence costs,
electricity and water coste and so on. In the case where some special
items for running a specific ssrvice were required, these items were
also inclvded in the calculations. Examples of such running costs were
chenical ccsts in case of water suprly and medicine and food costs in
case of health services.

2. As it has been shown in section (7.3.1) the capital cost of
providing each service is also based on official figures. The values of
capitel assets were given as they wvere valued at the end of 1979, i.e.,
trhe costs of ell capital assets are discounted beck to that time. The
discount rates usually used by different governmental departments are
the same but vary according to the types of the capital assets. Because
there are considerable differences in the capital components of
different services, the capital cost elerents of each service is given
separately as follows:

2.1+ The municipal services capital cost includes the cost ¢f land
and buildings, furniture costs, cost ¢f mechanical equipment, the ccst
of paving rcads within the municipal boundaries, tke cost of parking
spaces and the cost cf parks and their installations. The total

municipal capital cost in the U.E.R. is the sum of the capital costs of
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all the municipalities in the region.

2.2. The water supply capital cost includes the cost of treatment,
purping mains and the elevated storege tanks, the distribution network
cost and other capital costs which in turn include the cost of land,
buildings (cther than treatment building which is usually incluvded
within treatment costs), vehicles and furniture.

2.3, The electricity services capital cost inciude distribution
costs orly. The generation and transformation costs of electricity were
not included because no zccess to data of this type was possible. Even if
data had been made available, the comparison between the cost of provision
of the service and city size would be unrealistic as has been seen in the
text. Part of the urban centres in the region are supplied fror the
national grid via primary and secondary sub-stations. These stations
are not only serving the urban centres where they are located but cther
urban centres in addition to rural areas. Furthermore, if data on
generation and trensformation costs were available the comparison (as
fer as the capitel costs are concerned) between the urktan centres provided
with electricity fror the national grid end those provided from local
diesel powered gererators would again be unrealistic. This is due to
the differences in the scale and methodology of generation of
electricity in both cases and the transformation costs involved in
case cf providing electricity from the national grid., Hence to avoid
these above rroblems and to be more realistic, the capital cost analysis
of electricity service was confined to distribution costs which include
cost of cables, underground and overhead lines cost, transformers and
miscellaneous tools used in distribution network and other capital costs
such as that of land, buildings, vehicles, furniture and riscellaneous
tools and equipment.

2.4. The capital cost cf telephore services include the cost of
exchanges, the cost cf the distritution network, the cost cf telegrams

equipment installaticrn, land, buildings, furniture, vehicles and othker
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miscellaneous tcols. The costs of cables and other installations not
serving srecific urtan centres, but the whole region were not included
in the capital coest analysis.

2.5. Mail services capital cost include the cost of land, buildings,
vehicles, furniture and other miscellaneous tocls and requirements.

2.6. The educational services capital cost includes the costs of
provisior. of educational services at different levels (kindergarten,
primary scheols, secondary schools, vocational schools and high scheools).
In each case the cost of land and buildings were inecluded. The cost of
furniture which is an important element in this case was not included
due to the unavailability of data on this item. However, the total costs
of land and buildings are sufficient to make the comparison since it is
reasonable to assume that the cost of furniture is almost the same for
schools of the same size and educatiornal stage in dif"erent urtan centre
because the supplier of the furniture is the same (a special government
department) and there are no differences in the quality of furniture of
schools in cities of differing urban size. The only expected difference
is the time wher the furniture was cbtained which would, of course,
affects its current value.

2.7. The health services capital cost includes the cost cf land,
buildings and furniture. Cost c¢f medical equiprent which is again a
very important item of cost in this respect was not included because
data on sucl items on Mukafadah level were not availatle. The supplier
of this item is, egain, a special government department, whick centrally
distributes the needs of different health establishments all over the
country. To know the share of different urban centres from this scurce
would have been time consuring process and unrealistic sirce part cf
the equipments supplied are either at the time of the survey unusatle

or are ro more within the existing assets of that urban area. However,
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again, the cost of land, buildings and furniture are sufficient for the
purpose of capital cost analysis of the health services since the type
and consequently the cost oi medical equipments fcr eack urban size
group are expected to be almost the seme.

2.8, The public libraries capital cost includes the cost of land,
buildings, furniture, books and periodicals and other miscellaneous
equiprent. The value of tooks and periodicals were valued at the time
of their purchase since it was impossible toincorporate depreciation

into the methodology of such items.

-632-



Appendix (4)
Methodology of Working the Components of the Daily
Journey to Work, Table (8,35)

The analysis of the daily journey to viork has been applied to
each urban node and for each proposed alternative. It has been done
in relation to the location of the basic employment. The components
of the daily journey to work are calculated on the following basis:-

1. The daily journey to work time has been calculated on the basis
of an average travel time of 60 km/hr. In many cases where traffic
passed through urban centres, the average speed within municipal
boundaries were regarded as 30 km/hr.

To be more realistic, 20 minutes was regarded as the minimum travel
time (returmn trip), even if the distance was between 1 - 2 km. The term
'Not Valid' used in the table means that the daily journey to work is
more than 2 hours and wherever this term prevailed, the urban area is
not considered in that specific case.

Since in all cases, other than those within the walking distance,
the employees are expected to walk from their homes to bus stops, hence
in cases the daily journey to work is within the walking distance, the
travel time value has been neglected.

2. Daily journey to work time is valued at 25% of the wage rate of
time in work, i.e., the assumption adopted in Iraqi transportation
studies, is also adopted here.

3, In calculating the number of required buses for employee
transportation the following assumptions have been made:

First, all the projects operate on the basis of three shifts,except
in case of Haglaniya stone cutting plant which operates on a basis of two
shifts. Haditha dam, which indeed will operate for 24 hours daily, do

not need all the staff at site all the time, hence it has been calculated
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on the basis of two shifts.

Second, buses could make two journeys in case of having 20 minutes
travel time (i.e. two way trip).

Third, the capacity of buses is assumed to be 40 passengers, except
in cases of accommodeting the railway service employee at Hit and
Haqlaniya towns, where a small bus with a capacity of 12 and18 passengers
was used respectively.

4. The capital and annual running costs per bus has been obtained
in the field survey from the public transport establishment in Al-Anbar
Muhafadha, according to 1980 prices. They were found to be 23000 I.D.
and 11560 I.D. respectively. The prices of buses with a capacity of 12
and 18 passengers has been obtained from the General Automobile Company.

It should be noted that, these costs are subject to inflation. The
inflation rate is not determined only by local factors, but international
market as well. Hence its rate is unknown. However, the rate of
inflation is rot so important, in this special case, since we are
dealing with & comparative analysis and any expected changes in rate of
inflation would effect the prorosed alterratives in the same degree,

leaving the proportional weights the same,
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Appendix (5)

Historical and Archaeological Sites in the U.E.R.(1)

The study area has a rich archaeological inheritance, and our
knowledge of the existerice of sites has increased rapidly in recent
years as a result of extensive exploration.

Several existing towns in the study area are of historical interest.
Archaeological research shows at least five urban centres which still are
occupied and have been in existence since ancient times. These urban
centres are Ramadi, Hit, Haditha, Ana and Qaim. Table (X5.1) records the
names of these urban centres according to the historical periods on

which documents are available,

Table (X5.1)

Historical Towns in the Study Area

Modern Ottoman Medieval Roman/Byzen Ancient

Qaim Chaime/Anqa ? Giddan Hindanu

Ana/Rawa|Anna Anna Anatha Anat/Hanat

Haditha [Aditi Alusa Izan Hadidanu

Hit Eit Hit Aipolis(Is)/ Ibu
Diacera

Ramadi |Caragnol Al-Anbar Neapolis/ Rapiqum
Pirissabora

Source, Planar, op.cit., P.K.3.

There are also several specifically archaeological sites in the
region, the most important of which are the following:-
First, Hindanau (near Karabla), a major ancient, rectangular walled

city dating from the old Babylonian periocd not far from the famous site of

{7) This eppendix btased mainly on appendix (K) of Planar's Upper Euphrates
Region Plan, op.cit., Appendices of Stage One, PP.K1 - K15; and
Regional Plarning Departmert, Planring for the U.E.R., op.cit.,
PP.161-162.
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Mari across the Syrian border. It was known in this period as Eidan.
Middle znd Late Assyrian scurces call it Himdanu andé Hindanu. The
rodern rere is Tell al-Jatiriyal or Argah or Sheikh Jabar, after & tomb
which was btuzlt on the ruins,

This city, of a size corparetle with Assyrien and Babylonian Cities,
is a trve conglomercted settlemernt, a powerful defensive entity, and
potentially the most interesting and rich archaeologicel site in the
northern erd of the study area. Until recently, the site was almost free
of modern houses and the massive city walls, as well as the internal wall,
were easily visible on the grourd. Most of the city wall remains intesct
on the western, easstern arnd southern sides. The side on the river seems
to have been destrcyed, probebly to construct post Assyrian buildings or
the modern town of Karatla,

Seccnd,'Qaim town itself, cornteins a tower which dates from the
Parthiar period.

Third, Ara-Rawa has probably been occupied ccrtinuously from very
eerly times. Its importance and longevity stem from its geograpkhy. The
higher prormotery on which Rawa rests dominates the river. Anyone Lolding
Rawa could cortrcl river traffic. The string of islands dewn siream gave
additiornal space for Louses and gardens, as well as the opportunity for
fortified strong points. The valley broadens slightly at Ara, allowing
more cultivation than usual along the left tank. Ana-Rawa is also tle
cornfluence of & number of tracks that link it with Hatra, the Tell Afer
ares and Tikrit.

The grestest archaeologicel potentials here is under thLe present town
of Fawa, which conteins tke old citidel deting from the Ottoman era, and
on Labbad Island (One Ara) where & famousminerat still exists and is
siated for trensfer to new Ara town. The Island was protably the main

fortified settlement in historicel periods.
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Fourth, the river islands (Hawijas) are rich with archaeologicel
treasures. Most famous of these are Allous and Talbis., The latter
cne which is known fror Middle and Late Assyrian texts, from the
"Parthian Stations" as Thilabus, from Ammianus Marcellinus as
Thiluthe is geing to be flcoded by Heditha reservoir, Recent work
by the State Organisation of Antiquities has shown there to he rman-
made ceves with meny chambers on the right bank of the river and a
settlement on the left. Details of dating are not available,

Fifth, Haditha area (Hadidanu): Haditha and other sites near it,
bave beern. important in every recorded period, but little information
is availavle on specific finds. The town of Hedidenu, important in the
New-Assyrian period, is believed to be nearby, as should be the late
classical town of Izan. However, the existing Hadithe town, corteins
the mausoleum of Najam Aldin similar to that of Al-Sit Zubaidi in
Baghdsad.

Sixth, Jubba which cortains Islamic ronuments.

Seventh, Hit, because of its bitumen sources, was protably
occupied in prehistcric times and continued without interruvptiorn to tlLe
present. Shreds deting from the Akkedian to the Islamic pericds have
been collected fror the tell on which the modern town is built.
Probably much older material is to be found.

From the historicel scurces available, it is cleer that Hit was
vital to Babylonia. Its bitumen was of such great commercial and
strategic importance (used in affixing blades to heandles; to vaterrroof
vessels, bags, reed boats; to lay bricks and for many other purposes),
thet the Babylonians are assumed to have had access tc it.

Eighth, Rapigum, the most important early city in the southern part

of the study area, is known fror at least the Akkadian period (2300 E.C.).
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Until the Neo-Assyrian, records on the city are not nurerous, tut
it is clear that, as 2 first big city on the Buphrates as it breaks
into the alluvial plain it was of great sirategic importance and was
probably wealthy. The city not cnly contrclled river traffic, but
also dcrinated the route that links the Buphrates with the Tigris at
their clcsest point of cortsct. The city was, in the Ibin-Larsa and
old Babylonian period, when archaeclogists know most about it, at
least sometimes inderendent. It was once destroyed by Ibid-AdsdII of
Fshnunna: it joined with a coalition of city states including Babylon,
Isin, Urik and a tribal group celled the Suteans against the dominant
power Larsa, and lost the war.

When Hammurebi came to the throne of Babylon, socmetime: after
1800 B.C., he began to expand and unify & larger empire, In his 11th
year, he ceptured Rapiqum, perhzps ain alliance with Shamshi-Abad of
Assyria, who &lso held Mari. Later in the reign of Hemmurabi , the
Babylonians corquered Eshnunna and Mari. In his 42nd year he built a
defensive wall arourd Repiqum, which lay on the right bank of the river,
The location of Rapiqum is not as yet known. The river has changed its
course several times and the city may row be on the left bank. It

shovld, however, be somewhere close to Ramadi.
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