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NATIONAL URBAN POLICY STUDY

11. DR. EL MAHROUKI ST. - HELIOPOLIS

C/O ECG. P.O. BOX 1167

CAIRO. EGYPT

January 31st, 1981
Engineer Soliman Abdel Hai
Chairman,
Advisory Committee for Reconstruction
Cairo - Egypt

Dear E~g. Abdel Hai,

It is a pleasure to submit this Interim Action Report
(Sub-Task 1.3.4 and 1.6.3 modified as agreed upon in the Status
Report) for review. This Report contains an initial set of four
~lternative settlement patterns by the year 2000 for consideration
by the GOE and discussion with the National Urban Poli~y Study Team;
in order to begin the process of determining which national urban
policy strategies are both feasible and most consistent with the
Government's policy objectives.

As indicated in earlier submissions, there is no one policy set
r;" settlement pattern which is likely to be the best choice to achieve
all policy objectives. Consequently, we have presented a range of
possible alternatives which are likely to have different mixes of
benefits and costs.

The major objectives for urban policy are those of national
policy:

1. Achievement of high rates of economic growth;
2. Enhancemrnt of so~ial justice through inter-personal and

~nter-regional equity;
3. Protection of arable ldnd; and
4. Reduction of the adverse con~equences 6f over-concentration

in Cairo.
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PADCO INC

In 1\5sociation with

ECG ENGINEERING CONSULTANTS GROUP
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The settlement patterns described in this paper are mixed
strategies, which range from an emphasis in relatively concentrated
investment patterns to relatively decentralized patterns. The indi
vidual patterns are based upon strategic settlement concepts developed
in Chapter I of the Report and the analysis of growth potential and
absorr ·~n capacity of settlements in Chapter II:.

Several important issues for }vvernmental choice hctve already
emerged from this work:

1. Even under fairly optimistic economic growth assumptions
for the nation, there are li~ely to be serious competing
demands for industrial and commercial expansion, infra
structure de~elopment (maintenance, upgrading, new
capacity) and expansion of agrictultural output. The
achievement of any desirable settlement pattern will
require significant urban investment for both job creation
and service provision.

2. Given the expected substantial increase in urban population,
most existing urban areas will have to plan for increased
density within their existing boundaries; if cultivated land
is to be protected from urban encroachment.

3. The Cairo Metropolitan Area is likely to grow substantially
under any alternative; necessitating major choices about
the form that growth will take in-fill of existing
arcas~ fringe or corridor development, sattelite cities or
new nuclei at greater distance from the core.

4. Since the demands on available resources are likely to be
high, priorities will hav~ to be set among places, target
groups of the population, and investment types and standards
(industry, infrastructure) for new capacity and maintenance;
if the ultimate investment packages are to lead to the achieve
ment of a desired settlement pattern.

We lood forward to disc~ssing these and other implications of
our work to date at your earliest convenience.

Sincerely,

Irf~IJ l~0-h'7
Harvey A. Garn
Team Leader

MG/lf
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INrRODUcrION

In accordance with the Analytical Framework of the Study as

contain€.'d in the Status Report of O:tober 30, 1980, this Report pre-·

sents a set of four alternative conceptual. settlerrent patterns, each

of which is theoretically ca:f...1ble of cccoITllI'OdatL19 estimates of

Egypt's urban EOpulation in the year 2000. It should I:e stressed that

these alternatives have teen selected as the basis for an initial

dialogue with the G::>vernrnent. It is alticipated that a reduced set of

alternatives will errerge, which will I:e costed and evaluated in sub

sequent fhases of the Study.

The settle~nt pattern alternatives presented in this

Report: are therrselves, of course, the results of a considerable reduc

tion proc~ss based on (i) general and specific settlement strategies,

(ii) enpirical investigations of settlement conditions throughout

Egypt, and (iii) the nomenturn of major urban ceveloprnent programs

currently underway. 'Ihese factors, discussed in the first two chap

ters of the Report, o:>mbine to generate the ootputs contained in

O1apter III: the Alternative" settlement Patterns.

Chapter I discusses six basic settlement concepts which are

relevant both to the settlement problems unique to Egypt - such as

urban development constraints imposed by the scarcity of arable

land - and to those which Egypt shares with nany other parts of the

world - such as primate city overconcentration. These basic strate

gies, which are combined in different degrees and enphases in the

Alternative settlement Patterns, are EOpulation redistribution strate

gies, implemented primarily by shifts in the spatial distribuion of

investrrent and employment. '!he principal cdvantage gained from the

use of such strategies is that they provide first-order approximations

to national settleffilC!'1t patterns based 01 their relative concern with

achieving economic efficiency, inter-regional equity and other social

objectives. '!hus, the settlement strategies discussed in Chapter I

r.ange from relatively concentrated to relatively dispersed patterns.

Since the (non-specific) settlerrent concepts contain mly

general prescriptions regarding concentration vs. dispersal, growth

- 1 -
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poles vs. countermagnets, etc., the settlement analysis is p..1shed a

step further in O1apter II ,r v.hich ajdresses the etpirical question of

which specific locations i.n Fg)"pt are rest suited to acC0r;urodate

future increases in urban PJpulation and erploynent under any given

combination of the basic settlement strategies. orb identify these

locations, profiles of economic grawth p:>tential and absorption capa

city are presented for nine urban planning zones and the rrajor urban

places within them. 'The settlement profiles consist of a o::>mbination

of statistical information and i..rrpressions gained from field investi

gations conducted throughout Egypt over the last three months.

The second oojor errpirical contribution to the task of ge

nerating the alternative settlement patterns is contained in

Appendix I in the form of 20-year denographic and economic projec

tions. While these include "order of oognitude" estimated of Gross

Domestic Product, Gross Investment and Employment b¥ five sectors, the

nest important at this stage of the Study are the denographic projec

tions which estimate Egypt I s total and urban PJpulations in the year

2000 to re 67.5 million and 37 million respectively. Hence, a1 ajdi

tion of 21 million to the present urban PJPulation constitutes oor

present estimate of the size of the settlement task.

O1apter III aescribes the Urban settlerrent Pattern Alter

natives.Again, these are the basic ootputs of this Report and the

candidates for ODE consideration. 'The four Alternatives described are

each designed to accomrrodate the estimated 21 million increase in the

urban PJpulation bj the end of the century, and are each invariant

with respect to a number of specific settlement cbjectives, the ItOst

significant of which is for the conservation of arable land in both the

Delta and the Nile Valley. The Alternatives vary, therefore, in

accordance with the enphasis Q1 social cbjectives given by a par

ticular combination of general settlerrent strategies.

Map 1 shows the governorate and current planning regio:~s in

Egypt while Map 2 shows the proposed NUPS Urban settlement Zones.

These oops are found at the back of the report. 'These settlement

zones, which are used throughout the report to structure the report,

are reing suggested as PJssible spatial zones for locating tDPulation

according to different settlerrent strategies which might be pursued

by government.

- 2 -
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GIAPTER I

'l.'hiE cl1epter e.:-:ami;"1es thE:: o'Jject5-'Je::; 2nd spa"".:ial iI!plica

tiOiiS of a l1'Jlilber .")t b.:~sic settlr=Jl:1I2nt a.:ncepts. n \..rill be used to

dim::Tlsior. t-l!'2 set cf alternative settlement .Gnt.:.:el"71S presented in

O'aptp.r...tII. 'lhe c:mcepts l.:heJl1selves fcJ.l in~:o tHO distinct classE:s:

thos~ ~..mich t'espond tc settlement ptl.)olems unique t.o t.'g}"Pt, and those

\yhich 1:e3pond to settlement. prcbleiriS that Egyp~ :.~ha!:r:::::i \v.i..tb ether

llaLi0n.s in Int.h the &'.ielop€c and d'=\it:~.1.Qpinq w...:rJds.

~I~~e ~r;c of .::. ~ultir)l.e·'·stJ:\:it:=~1Y CPt)t:ca~'1 .is 11'?cesscu:1' ~t

on!.y t:Gcausr:: of t.he e:-:ist.ence of ~2c.:~.aJ. urb2~1 Ft'v~~J.o:!rns btJt al so 1 25

}:ointed ali: in tJle St:atus Report, b=Gau:::;~ n.:' "3i'~0.l0 settl·2irt2nt. :..::It'a:t:egy

h2-s }'et men ide~tified v.hich at cnC9 saU.sfies :11.1 of i:.~e ffi::1jor ~als

of :'Xlciety ~ 'Ibis is (be miefly t(' the fact that settlement:. strate

<;i(~5 .:'.Ire essentially FOpulation redistribution strntegies irrplerrented

b~' r3hifts in the spatial distribution of investment md employment.

T~,.;;~rds attaining the g;."la.l of ~ollomi.c efflCtency r rome strategies

:'81uire relatively roncentratc-d s~..atj.2~l distr:U:xJU.ons ~ in r-ursuit of

intet"-re9iona2 ~uity, ethers :::T2qui~e l~lative.ly dispersed spatial

di.8tributions~ 'Ihus; a universal tE.chnicaJ. ~clution \',QuId cnly exist

if U.) all nations experienced tJl€ same ki.nd af urban problems, and if

(ii. J (]cwernrnents sc.,ught OIly to pi'orote: a si;1g1e social cbjective.

Because ble wrld is far nore coT!1P.l':x, all weJ.l-e..rticulated national

lit"bar' p:Jlicies are m.tlti.·-stl:'alegic in a:-ntent.

The problem. is to fina ::112t. o:mlbination of s.~ttlerrent stra

t~gies wnich t"eHpond to local Ui~IJ:';!1 prob.ll-:ms of a ll!1iqL1.(~ natut"E: and

which tx:.st satisfy the nultiplf: soals of the ~,.,ci~ty in question.

BeCCl.use these societal g::>als ar~ c:m-ipeting g:;als. ·3I1Y given combina

tion will necessarily involve compr.omise in tbe form of basic trade

offs tetween economic efficiency and intGt"-regional Equity. In fcr

nulating national urban PJlicy, thE:reforG! r a ·i.:wo-j;art process rust be

unde~:taken that (1) establishes dime:1Sions of alternative sets of

str~t~j.es which 'vary in enphasis along an efficiency/equity oon

tinuLlm( so that (2) the ITOst ar--propriate alternative(s) may t€:

sc2.~cted fr-om the ra'1ge of cptions. 'Ihe role of the former is played

~. 5 -.



by technical analysis;

decision-making•.

the role of the latter, by g::>verrunental

•

'!his chapter initiates the technical analysis part of this

process bj identifying six (6) basic settlement ooncepts for Egypt

which will I:e combined with enpirical inputs later in the Report to

generate the d1.ternative settlement p3.tternI:i for <DE oonsideration.

'!he discussion begins bj oonsidering the ooncepts unique to Egypt.

Conservation of Arable Land

A strategy of arable land oonservation through the contain

ment of urban encroachment I1\3Y well represent the single IlOst irrpor

tant corrponent of a national':Jrban p::llicy for Egypt. It is based en

harsh Egyptian realities that have witnessed a rapidly growing popula

tion whose settlement m scarce arable land have combined to o:mtri

bute to food shortages. Currently a Fc:x::>d security Program is of high

national priority.

Frequently stated estimates indicate that 40, 000 to 60, 000

feddans, or 1 to 3 p:rcent, of prime arable land are lost each year to

urban encroachment.

A IlOre exact estimate of the loss of arable land to urbani

zation will, hopefully, be obtained from landsat analysis of the Delta

and Nile Valley areas. '!he first experimental results are s..'1own in

the landsat maps en the following pages. '!he landsat };hotographs show

Qalyubia Governoratel:::oundaries in blue superirrposed 00 the landsat

image. Urban centers and settlements are shown in yellow. '!he first

image was I1\3de in 1972 and the second image was made in 1978. '!he

third image shows in green areas in \'.hich rew urbanization l:etween

1972 and 1978 has taken place. '!he final diagram page indicates the

same information as a digital oomputer print out.

Table 1 indicates the change data in feddans during the six

year period. Altogether 6,732 feddans of arable land were lost to

urbanization. 'Ihis represents 3.33 percent of the total arable land.

Urbanization occured at an average rate of a little over me half of

one percent per year. While somewhat less than other estimates it

- 6 -
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still represents a most serious problem for Egypt.

TABLE 1
-

LANDSAT DERIVED LAND USE STATISTICS IN FEDDANS

QALYUBIA GOVERNORATE

Class 1972 1978 Change

Urban 7,295 14,125 + 6,830

water 9,343 9,343

Agiculture 203,429 196,647 < 6,782 >
Bare 8,927 8,879 < 48 >

Total 228,994 228,994

Land reclamation and associated infrastructure, though

vigorously pursued by G:>vernrrent, has simply rot kept pace with

encroachment. Between 1952 and 1978 a total of 915,000 feddans were

reclaimed an annual rate of about 35 , 000 feddans. Havever,

according to Professor weidemann:

Only 770,000 feddans of this area are considered culti
viaole. Of the cultivable area, large areas either have rot
been brought into cultivation or have subsequently reverted
to desert.'Ihus ro firm figures are available concerning
the actual arrount of land reclaimed. It has teen statea
that only about 60% of land having teen reclaimed is
actually under a..11tivation. ('Ihus) a rrore realistic figure
might be 460,000 feddans.l/

Even rrore disheartening is the ncre recent record of land reclamation:

between 1970 and 1978, a total of ooly 48,000 feddans have teen

reclaimed - an annual rate of just 6,000 feddans.

Aside from its lower productivi ty , the Il'ajor problem \vith

land reclamation as a solution to urban encroachment is its high cost.

Olr estimate of the a..1rrent cost of reclaiming a single feddan is i::l

the region of L.E. 1900 (although it can cp as high as L.E. 4200 ,per

feddan as in the case of the west Nlbariya Extension). 'rhus, if i.t is

asSl1IT'ed that about 50,000 feddans are lost .to urban encroachment each

year, the total oost to Govemrrent of reclaiming an equal arrount would

be L.E. 95 million. Since it is ~ll kno.m that production en

reclaimed land has lower yields, the actual oost v.ould te several ti.res

- 11 -
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higher to replace production losses.

While the loss of 3jricultural land to urban uses is p:rhaps

nost acutely felt in the prime a:Jricultural area of the I::elta, it is

also a serious problem throughout the Nile Valley. 'lhe strategy of

arable land conservation is therefore proposed for all cgricultural

land. AS a first step in its inplementation, the strategy calls for a

noratorium on industrial and institutional location on agricultural

land. 'Ihe Government clearly has the PJWer to influence these loca

tion decisions and while all infringement en arable land is probably

beyond present control, a ban an industrial usurpation of cgricultur~

land v.ould prevent or discourage the associated use of such land I:¥
commercial and residential activities.

In this a:mnection, for example, the developrrent of a rew

port at Damietta valId threaten a substantial arount of printe arable

land. Such development v.ould lead to a corridor of mn-agricultural ,

strip development in the direction of Mansura that w:Juld eventually be

similar in nature to the Benha-Alexandria cnrri.dor.

Conservation of celta land should re served by other rreasures

as well. Direct c:bservation of the celta strongly suggests that its

central place hierarchy is currently very inefficient due to a substan

tial duplication of functions in the lower-order urban settlements. '!his

inefficient and land-consuming pattern could largely be overcome by selec

tive expansion of the system of feeder roads, a reed that is frequently

confi.rrred by local public officials. Investment in feeder roads v.oul.d

permi t greater local access to the higher-order centers, and v.ould reduce

the pressures for minor level settlement expansion.

Absorptive Capacity Improvement

The second settlement concept of ~cial importance to E9i~t

concerns the need to iIipl:OVe the absorptive capacity of the najor urban

settlements. Given the large expected increases in the size of the urban

population over the next 20 years, it v.ould surely appear that the popu

lation redistribution concepts will have to be supplerrented by preparing

for population increases in the existing urban centers - particularly in

Cairo, Alexandria and in the Canal cities.

- 12 -



Implementation of a strategy to inprove absorptive capacity

normally proceeds with an attempt to identify wasteful or ron-urban

land uses as candidates for oonversion. Ordinarily, this kind of search

proves to be rather difficult but, in the case of Egypt's major cities,

. it is relatively easy since military occupation of important land is

extraordinarily widespread and 00. the increase. If sane or all of these

military installations CDuld be relocated outside the cities on non

arable land, the pattern of urban developrrent CDuld be substantially

rationalized, and the capacity of the rrajor centers to absorb cdditional

increases in population could be greatly improved.

Absorptive capacity ~rovement and arable land conservation,

then, represent the two special settlement CDncepts that will be covered

in this project. '!he follo.ving settlement CDncepts a:1dress those kinds

of urban problems that Egypt shares with other nations.

Intra-Regional Deconcentration.

'!he objective of this strategy, which is called intra-regional

deconcentration, is to provide a solution to the very difficult problem

of primate city overconcentration within the region of the primate city

itself.

Overconcentration of the primate ci ty is a widespread problem

usually found in the w:>rld' s great service centers which, for the nost

part, are national capitals housing the machinery of central governments.

Because the presence: of these govern.rrents creates a strong locational

attraction for nost other kinds of industries as \\ell, substantial

"economies of agglomeration II have been realized and the growth of primate

cities has flourished. Unfortunately, this record of spatial CDn

centration has not occured wi thout side effects; beyond a certain

"optimal" city size, urban scale diseconomies, notably congestion, begin

to (i) impair the efficient functioning of the urban CDre, (ii) create

visible social problems; and (iii) give rise to an inefficient use of the

urban t;:eriphery in the form of sprawl.

Until fairly recently, the standard prescription for dealing

with primate city overconcentration came in the form of national urban

policies based on decentralization, an inter-regional approach intended to

- 13 -



limit primate city growth by progrc3ll'S to deflect employment aNay from the

capital city to secondary cities and "gro.vth !,X>les". D2centralization

derived political support from !,X>pular beliefs that national capitals

were sinply too big; it derived theoretical sUpJ.JOrt from academic

beliefs concerning optimal city size and growth pole analysis.

Beginning in 1965, however, a uniquely different e;pproach to

priIne;lte city overconcentration was pioneered t1j the French in their

celebrated program of deconcentration, or "decerrernent II • C€cerrernent,

an intra-regional strategy basic to the official plan of the Region of

Paris - the Schema Directeur, is a dispersal strategy that features

the deployrrent of a greenbelt and five rew towns for the purpose of

diverting ernployrrent growth aNay from the urban core of the Paris

region to planned communities in its suburban periphery.

The launching of this strategy was based on a nwmber of cOn

siderations, I::oth pragmatic and theoretical. In the first instance,

it was recognized that the strategy of inter-regional decentraliza

tiorl, which the French (DATAR) had vigorously pursued under its metro

pole d' equilibres program, was simply inadequate to meek the gro.vth

rate of Paris. In a:1di tion to underestimating the power of the pri

mate ci ty 's locational factors, it was also recoming apparent that

inter-regional (long distance) interventions in the locational pre

ferences of business firms was ultimately damaging to the economy.

Thus, the French planners broke wi th tradition and devised

decerrement, a settlement strategy that sought to satisfy locational

preferences for the primate city in such a way that external disecono

mies v.ould te at a mininum. To package these cpparently incompatable

social objectives in a single strategy, it was necessary to reject the

concept of urban scale diseconomies in favor of urban form disecono

mies; core congestion and peripheral sprawl (tache d 'huile) was a

function of improper form, rot irrproper size. In practice, this cru

cial insight will eventually result in a transformation of the Paris

region from the standard radial-concentric form, in which all primary

transportation ~utes converge on the central core, to a polynucleated

system of large satellite new towns whose p..1rposes are to (i) relieve

congestion in the core, and to (ii) rationalize the pattern of

- 14 -
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peripheral development.

'!he strat~y of intra-regional <:Econcentration \..ould there

fore appear to be suited to Egyptian settlement conditions, and should

be seriously considered as an irrportant elerrent in its national urban

policy. It is clearly evident that cairo, and to a lesser extent

Alexandria, suffers greatly from primate city overconcentration caused

by the existence of urban forms that are row oosolete. On the basis

of a great deal of accumulated experience in other parts of the v,orld,

it is equally clear that a strategy of inter-regional cp-centralization

will not by itself be nearly cdequate to resolve the fundamental

problems.

But by far the nost inportnnt reason why this settlement

strategy should be included in Egypt's national urban fOlicy is the

indisputable fact that it is currently te:lng irrplerrented in the Cairo

region. Indeed, the construction plans for such satellite coIrm.mities

as 15 May, 10 Ramadan, 6 CCtol:€r, El Ch.1r, are the virtual equivalents

of the rew towns of Paris roth :.... terms of their fOpulation targets

for the year 2000, and in their rommuting distance from the central

core. Only the location of Sadat City is sufficiently beyond com

IlU.lting range to leave the rorthwest quadrant of the cairo region

without a deconcentrating subcenter.

If there is a najor problem with this basically sound

effort, it is to be found in its non-explicit, fragmentary procedures.

Instead of a systems cpproach, each satellite community appears to

have teen planned in a vacuum with very little attention given to such

vital matters as an appropriate regional transportation system, an

appropriate set of standards, a rrethod for accornrrodating infill bet

ween the rew communi ties, etc. What is reeded is a regional develop

rrent plan - a Schema Directeur - for the Iegion of cairo \J1ich v,ould

place the new ooffiIlU.lnities within a nore comprehensive framework, c:nd

would specify a fOlycentric system for the region tailored to the

needs and resources of ~t. Such a plan should te comrrissioned even

in the event that inter-regional Oeconcentration cbes rot l:::ecome a

major priority of national urban policy.

- 15 -



Inter-Regional Decentralization: Growth Center Emphasis.

'!he spatial implications and societal objectives of

"decerrement" provide good illustrative background with which to

contrast the remaining basic settlement strategies. These ooncepts

which ~e essentially variations on the theme of inter-regional

decentralization, also respond to the kinds of urban problems Egypt

shares with other oountries, and are also I;Opulation redistribution

concepts implemented by shifts in the spatial distribution of invest

rrent and employment. At this p::>int, hcwever, similarities between the

two approaches end rather abruptly.

As irrplied by its title, for example, inter-regional decen

tralization strategies seek solutions to primate city overconcen

tration rot within the region of the primate city itself, I::ut wi thin

the national "system of cities", Le., in other cities and regions

located throughout the nation. 'This cpproach originated in the United

Kingdom in the 1930's when the first generation of British rew towns

were b.1ilt in an atterrpt to intt:J:'cept the heavy migration to IDndon

coming oot of the d:!pressed areas in the rorth of England and Wales.

Since then, or at least until the cdvent of "decerrement", national

urban I;Olicies throughout the world have been dominated by decentrali

zation strategies of me form or another.

While all of these forms atterrpt to cchieve greater d:!grees

of inter-regional equity in the distribution of economic c:pportunity

and p::>pulation, the c:oncepts differ significantly in their choice of

settlement targets: some emphasize growth centers, while others focus

on small and rredium-size, or secondary cities. 'The following pages

attenpt to clarify these differences, beginning with those strategies

that emphasize growth oenters as targets for decentralization.

1. Regional Concentration: the Countermagnet. While all

growth oenter c:oncepts feature inter-regional equity as their primary

social objective, they also share a c:ommon secondary objective:

regional economic development. COJntermagnet ooncepts p..1rsue these

objectives by attempting to create another rrajor rretropolitan region

to c:orrpete for migrants to the primate city. Such attempts to prollOte

agglomeration economies are usually impleIrented by intense c:oncen-

- 16 -



trations of investment in or near one of the nation's largest existing

cities - as in the case of Islamabad (Rawalpindi), New r:elhi (celhi),

Novi Beograd (Beograd), or New Bombay (Bombay). Brasilia, the nost

familiar of the oountermagnets, is an exception to the rule.

'!he degree to which a oountermagnet strategy is cpplicable

to Egypt rests 01 a number of oonsiderations. On the fOsitive side

is the simple fact that Egypt oould very tM:lI use another major city.

It is me of the few oountries in the \<,Qrld with a fOpulation in

excess of 40 million that has only two major rretropoli tan areas.

Moreover, the topographical oonstraints on Alexandria Governorate make

it likely that this city will increasingly l:e unable to perform its

traditional role as a natural (unplanned) oountermagnet to cairo.

'Ibis prospect is oonfirmed bj the plans to construct New Ameriya, a

deconcentrating satellite oomnillnity to the west of the city.

If a count~rmagnet strategy \'v-ere applicable to Egypt, a

suitable site - off arable land, and at some distance from cairo 

would have to l:e found. In this regard, Aswan or the ~na-Naga Hamadi

area in southern Upper Egypt offer rerrote p:Jssibili ties. A nore per

suasive candidate \\Ould l:e rear Fayoum because of its anenity and

access factors.

perhaps a nore plausible site is clearly to te found in the

greater Ismailia region, an area extending from Qantara in the rorth

to the Great Bitter Lake in the south - on roth sides of the Canal.

Included am:mg the many locational edvantages of this region are its

outstanding access factors, which derive mainly from the stock of

existing infrastructure. These factors include (1) access to rolk
water supplies provided by the Ismailia Canal; (2) access to a nearby

source of electric fOwer in Suez; (3) access to international markets

with its Canal location; (4) access to large cbmestic markets with its

dual carriageway oonnection to Cairo; (5) access to the celta with

both road and rail oonnections; and, in terms of the future (6) access

to the Sinai with tunnel and perhaps bridge connections as well.

'!here are two other very important a::Ivantages that also make

Ismailia a prime target for ooncentrated investment. 'Ihe first rela-

- 17 - •
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tes to its centrality, or to the fact that Ismailia cccupies a pivotal

location 00 rot less than four development axials: (1) R:>rt said

Ismailia - SUez; (2) Cairo - 10 Ramadan - Ismailia; (3) Benha -

'Zagazig - Ismailia; and (4) Ismailia - Sinai. Because of this unique

centrality, a concentration of investment in the Ismailia area could

be expected to generate inportant spillover effects, including (1) an

acceleration of the growth of the other key centers in the network,

and (2) a stimulation of industrial growth along each of the develop

ment axials, 50 that counterrnagnet strategy YoOuld lead to corridor

developrrent as ~ll •

'!he second a::lvantage concerns the regions's amenity factors

which rot 011y include a relatively gxx] climate, J::ut also relatively

good soil conditions which \'.Ould ~nnit urban landscaping and contri

bute to a better living environnent•

'!hus,' if the Ismailia region ~re to t:e designated as a

cdunterrnagnet development target, it is rot unreasonable to assurre

that the results of such a strategy \'.Ould be the anergence of a third

major rretropoli tan area in FrJYpt, and a deceleration in the o/.:owth

rate of cairo.

Ql the other,hand, it nust be firmly kept in mind that the

CX)untermagnet CX)ncept requires a heavy cxmcentration of investment

resources in a single' region. A fact that endows it with' the lowest

spatial equity rating of all the inter-regional decentralization stra

tegies. In addition with this concept the investment program I1Ust t:e

sustained over a CX)mparatively long ~riod of time. A provision which

requires the unwavering oommitment of the G::>vernment.

In the past, the success of ITCst counterrnagnets was insured

by their designation as the new national capital, and by the

corresponding physical transfer of the offices of central g::>vernment

out of the primate city. Havever, in cases where surface travel time

between the counterrnagnet and primate city are rot excessive -- such

as between Ismailia and Cairo, or even between Fayoum and cairo -

such extreme rreasures reed rot t:e taken. From these considerations,

it \'.Ould seem to follow that a countermagnet targetted for the south

of Fgypt \o,Ould require its designation as the new capital city so as
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to insure the necessary build-up of agglomeration economies. Short of

this, a program of g:Jverrunental decentralization \',Ould alrrost cer

tainly be required.

2. Regional DisFersion: Growth Poles. Like the oounter

magnet ooncept, the growth };Ole ooncept features inter-regional e:;IUity

and regional economic developrrent as its primary and secondary cbjec

tives. Unlike oountermagnets, however, this strategy attempts to

induce agglomeration economies in a n.unber of urban regions throughout

the nation so as to achieve a ncre balanced geographical structure of

development. As such, growth poles have tradionally been the nest

popular of all decentralization alternatives since the strategy holds

out the promise of 'isorrething for everyone".

OVer time, the ooncept a1d cpplication of growth poles has

urxJergone oonsiderable change, an evolution that Professor IUchardson

has nicely oondensed as follows:

'!be original rreaning of. the ooncept was n::::ln-5P.atial. Bor
rowing from the SChumpeterian theory of innovat::ions, Perroux
defined a growth I;X?le as a set of industries generating
dynamic growth in the economy as a result of input-outpJt
interdependencies around a leading indust~. '!his group .:;f
industrJ.es grows faster than the rest of the econo~, and
have certain typical characteristics: advanced teclinology
and high rates of innovation; high income. elasticities of
demand for their output; national markets; and strong
spillovere and rrultiplier effects 01 other parts of the eco
natty.

Bcudeville . and other French economists translated these
ideas into geqgraphical ~ace, first tTj suggesting that the
set of dynamic lndustries might be ppatJ.a.lly clustered,
second Py linking this cluster to location in an urban area,
and third by focusing on ?pillover effects in the sur
rounding hinterland rather than in the economy as a whole.
A later dilution of the o:::mcept was to drop the base of an
interrelated set of industries and to perml t a growth pole
to rrean sirrply the gEj:!ographical clusterlng of economic acti
vity in general. 'lliis implies that ?pati,31 ooncentratian is
more efflcient and ncre growth-inducing than dispersal.~

rrhis dlange in anphasis has affected the rrethod of selecting

growth };Ole targets from ene based. en a search for urban areas

suitable to the location of ''propulsive'' industries, to ale based 01 a

search for relatively high~rowth urban areas with the capacity to

absorb crlditional investment in general economic activity• .Accord

ingly, the following chapter identifies a number of possible growth

pole targets based on a profile analysis of economic growth potential

and absorptive capacity of the najor urban areas throughout Egypt.

- 19 -
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atile grCMth p:Jle strategy has teen widely applied, its

impact on altering national urban hierarchies has teen generally

negligible. An unfortunate record that has several explanations.

First and forenost is the fact that its balanced regional grCMth

objective frequently results in a dilution of effort and capital

expenditure over too many regional o:mstituencies; the prospects of

success vary inversely with the rumber of growth p::>les targetted for

implementation.

Another factor inhibiting the success of this strategy has

been a general underestimation of the imp::>rtance of providing asso

ciated infras tructure - especially the provision of inter-regi~nal

transportation infrastructure - to ensure ajequate linkages tetween

the growth p::>les and domestic and international markets.

A final difficulty of relevance to Egypt is its need for an

appropriate structll1..'"e of <Fvernment. Where the strategy has expe

rienced any rn:::>dicum of success, it has t:een in oountries with a

degree of administrative or p::>litic.J.1 decentralization that has per

mitted the transfer of human capital, in the form of oompetent a:Imi

nistrators and managers of public investments, to the areas chosen for

development. Countries lacking such structures can aily reasonably

expect to t:enefit from the strategy if the growth p::>le targets are

located close enough to the Capital city to enjoy a::1equate a::cess to

the central goverrurent. 'Iherefore renote areas should t:e oonsidered

particularly difficult targets with associated high risks of failure.

3. secondary Cities Emphasis. 'Ihe Secondary ci·ties a:mcep~

is the last of the basic settlement concepts that will te used in

generating the alternative settlement patterns. '!he secondary cities

approach focuses al the lower end of the national settlement hierarchy

with the primary cbjective of slowing migration to the primate city by

inproving oonditions in the rredium and small-size cities.

In developing oountries, these towns alnost always consist

of cgricultural marketing centers and a nultiplicy of a:Jrovilles so

that efforts to improve them involve a considerable geographical

dispersal of investment resources. '!hese resources are typically

distributed in such a way as to pronote the strategy's major secondary

- 20 -
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objective: to raise the level of inter-regional e:::Iuity in the provi

sion of both technical and social infrastructure. By providing the

seoondary settlements with ootter roads, sewerage, rousing, health

facili ties, vocational training, etc., both town dwellers and the

rural population are afforded greater access to public goods and ser

vices. '!hus, irnproverrents in the inter-regional distribution of

infrastructure translates into inprovements in the inter-personal

distribution of consumption.

In crldition to pt"OllDting greater social e:;ruity, a secondary

cities strategy can also l:e used in Plrsuit of regional economic deve

lopment - if large unsettled areas of the nation have sufficient

resources capable of l:eing developed. In El3YPt, this cbjective

appears to warrant consideration given the present enthusiasm for

opening up the Sinai and N;.w Valley areas to cgricultural c:Evelopnent

and, to a lesser extent, for prorlOting tourism along the lEd sea

coast. For the ItOst part, these areas lack towns .nd transport faci

lities so that secondary cities and rural-urban linkages w:::>uld have to

be c:Eveloped de ~ for residential and narketing purposes and for

integration into national economic space. Without these substantial

infrastructure investments, land reclamation v.ould not te economically

effective in remote areas.

HCMever, a strategy of secondm:y cities, . \\hen cpplied to

existing nedium and small-size communities, probably has less poten

tial for achieving its cbjectives than any of the basic settlerrent

strategies. 'lhis is dIe chiefly to the fact that its inplementation

does not include attempts to induce agglomeration economies via inter

regional shifts in employment. Instead, it relies exclusively en

inter-regional shifts in infrastructure investments. Since migration

to the primate city is largely based en arployment expectations, the

strategy's primary cbjective is therefore likely to g:J unrealized.

Even if alt-migration could 00 reduced by these neasures, lDwever,

attainment of the concept's secondary cbjective, a redistribution of

public rpods consumption, w:>Uld also face difficulties resulting from

capital dilution over the large number of settlement targets contained

in the lower end of the hierarchy.
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To achieve the test results, therefore, secondar'lJ cities

strategy should 00 i.mpl\~mented by concentrating investments in (1) the

largest of the existing secondary settlements, and in (2) new secon

dary settlements for large regions that have men targetted for deve

lopment.

'\

2/

Weidemann, W. (1980) Effect of Urbanization on the Agricul
tural Land Resource Base: Status and Future Expectations.
National Urban RJlicy Study oorking Paper, cairo.

Richardson, H.W. (1977) City Size and National Spatial
Strategies in I::eveloping Countr~es. Vk'>rld Bank Staff ~rk

ing Paper No. 252, Wash~ngton, D.C.

- 22 -



.CHAP1'ER II

PROFILES OF SE'ITLEMENTS AND SE'ITLEMENr ZONES: GRCWTH rorENTIAL

AND ABSORPrION CAPACITY

INl'ROOOcrION

8ettlenent strategies, such as those ooscribed in the pre

vious chapter, provide general guidance in the selection of alter

native settlement patterns. 'Ihey are recessary to a national p:>licy

because they suggest what kinds of settlement patterns need to be am

sidered. They are oot, h:lwever, sufficient to say where attention

should be focused in the settlement system.

.. This chapter is intended to a::1dress the question of where

the nost promising places are in the settlement system to locate

investJrent with a reasonable chance Of econonLic return as well as

c~acity to absorb future p:>pulation growth without intruding an

arable land .or unnecessarily increasing infrastructure costs to ser

vice the p:>pulation.

An initial assessnent was nat1': of the growth p:>tential and

absorption capacity of rrajor urban settlements and settlerrent mnes.

Attention was focussed an settlements with nore than sa,ooo inhabi-. .'

tants in 1976 containing nore than 88 percent of the urban P=lpulation

and roughly similar proportions of total urban employment. Olring the

study, relevant data from official g::>vernment sources was collected

and supplemented by field visits to the major urban areas of Egypt.

Nevertheless, the data collected cbes mt provide definitive infor

mation 01 where ~pulation' should and can I:e located in the future ;

rather it provides suggestive indicators.

To assess the growth p:>tential of incHvidual settlement, v.e

have relied heavily 01 two key indicators: (1) access to required

inputs and outputs and (2) recent growth in P=lpulation. of these two

rreasures access is probably the most informative and reliable.

Obviously, access to raw materials for primary industries is

crucial rot for secondary and tertiary industries c:ccess to inputs is

rrore difficult to establish unambiguously. Secondary industries rely

- 23 -
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on roth labor and intermediate goods which tend to te nost readily

available in fairly large urban cgglomerations. Tertiary industries

and services rely relatively less a1 capital than 01 labor which is

also nest likely to te readily available in larger cgglorrerations.

Oonsequently, (again excepting primary indus~ries), proximity to large

population centers is generally an economic gjvantage in looking for

required inputs.

en the ootput side, industry is concerned with the sale and

distribution of epods produced. 'llie size of the narket is a najor

factor influencing the prospects for sale and effective distribution

of produced epods. For consurrer goods intended to te used ,locally,

therefore, proximity to large IX>Pulation centers is an aJvantage.

Industries producing goods for the international market find it aJvan

tageous to be located near IX>rts and airports for sea and air

transport. Such facilities are predominantly available in Cairo,

Alexandria, Ibrt Said, and &1ez.

Accessibility to ~ban cgglamerations and trans-shipment

. points reeds to te supplemented, however, by sane rreasure of local

advantages rot captured by the accessibility rreasures. Evidence of

recent erployment growth in a particular place is a IX>tential indica

tor of such local a:Jvaritages; although it is by I'D rreans conclusive.

High recent growth nay l:e we to access, rather than other loCal

advantage; it may have teen large enough to exhaust expansion IX>ssi

bilities in a particular city; or it nay re due to a fortuitous choice

(from the local fOint of view) by plblic authorities W:'1ich mayor may

not te repeated. Nevertheless, a pattern of recent anploYrtent growth

is a signal of sorre locational advantages.

•

"

The Study Team has teen unable to assemble a consistent data

set al errployment growth by urban area; or its sectoral detail. 'Ihere

. is consistent data, however, en recent I:XJpulation growth by settle

ment. At the governorate level, Yklere both enployment and fOpula

tion data is available, total enployment growth and fOpulation growth

are closely related (the correlation is 0.96). 'Iherefore, recent

population growth was used as a proxy rreasure for settlement

enployment growth.
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The ability of a city to absorb lX'pulation without exceed

ing serious capacity restraints is an important rrodifier of growth

potential in determining where population should go.

In El:}ypt, as shown in Chapter I, ale of the capacity

constraints \'ihich should re taken IlCst seriously is the preservation

of arable land for a:Jricultural use. In assessing absorption capa

city, therefore, neasures of the ability of settlerrents to expand

within existing roundaries to various gross density levels have b::!en

developed as an approximation of :their internal holding capacity.

sane urban settlements in Egypt, also have axes of developmant m ron

arable land, therefore, settlement, absorption capacity estimates have

been supplemented withal indication of their ease of oorizontal

expansion.

In oor analysis, these two neasures of capacity (within

set.tleme~1t density and ease of oorizontal expansion) have been .nodi

fied by a recognition that existing infrastructure to serve population

needs is limited and nay be relatively IICre a:>stly to provide in some

places than in others. Information en the existing water and sewer

design cai:Jacities of different places, the degree to whicil these capa

cities will have to te increased to a::col'llItOdate greater p::>pulation,

and the relative a:>sts of doing so is presented.

'Ib surrmarize, oor initial ellaluations of settlement p::>ssi

bilities in particular settlements and settlement zones will te upon

judgerrents about their relative grcwth p::>tential and absorption capa

city. GrcMth potential is indicated by a::cessibility to markets

and recent lX'pulation grcwth. settlement absorption capacity is indi

cated by a a:>mparison of O,lrrent densities with a range of cEnsity

standards, the ease of rorizontal expansion without impinging en

arable land or neeting major topographical cbstacles, and an assess

ment of the relative significanl'::e of infrastructure a:>nstraints

(capacity and/or o:>st) on future gt:owth.

Economic Growth R:>tential of Major settlements.

TWo major indicators of econondc growth p::>tential of major

settlements have b::!en used to determine where in the existing settle-
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xrent network investIrent could I:e rrade to yield the greatest returns.

'!bese are the sett:lement IS a:cess to najor Oltput narkets and sources

of ron-lal:xJr inputs and its recent EX=>pulation growth. '!bese indica

tOt'S show the recent economic r:;erformance of ttle najor settlerrents

relative to each other.

1) population and Employment ~wth of settlements

'lhe rate of change of urban arployment is CDnsidered as m indi

cator of the EX=>tential for economic growth or oocline of an urban. .
area. HoWever, employment statistics are rot available in census

data at the settlexrent level, O1ly at the g::>vernorate level.

Therefore, recent rates of urban EX=>pu1ation growth at the g::>ver

norate level were CDrrelated with rates of growth in urban

ernploYIrent to determine if urban FOpulation growth rates CDuld

serve as a proxy for errp10yment grcwth. It was found that for

the r:;eriod 1970-1975, that there was a strong FOsitive, correla

tion CDefficient between urban aIP10yment md tx'pulation growth

rates of 0.965.

In Table 1, the sett1errent~ have l:een assigned values a:cording

to settlement size or absolute increases in EX=>pulation and their

annual rates of growth during the t:eriod 1960-1976. '!be combined

values represent the EX=>pulation growth index. 'lhe table was

constructed in this way in order to assess the settlements roth

according to absolute increases in IX'Pulation and their rates of

change. A1ex~ndria, for exarrple, was assigned an OIJeral1 popula

tion growth index of 3 because it had a high absolute increase in

population, valued at 2, b..1t a rather low annual growth rate

valued at 1. Mit Q1amr, 01 the other hand, was also assigned a

population growth index of 3, l:ecause although it had a low cDSO

lute increase in PJPulation, valued at 0, it had a relatively

high annual rate of growth valued at 3.

'!be rates of tx'pu1ation growth for the ~lal Cities ~ired spe

cial consideration since they were evacuated during the t:eriod

and by 1975 had not achieved their pre-war populations.

Therefore according to census data they show very low or regative

P:OPulation growth rates which are rot oonsidered representative
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TABLE 2

MAJOR SETrLEMENT FOPUIATION GRCWl'H INDEX

ABSOLUTE Percent of Annual population Increase 1960-76
POPUIATION

INCREASE
(1960-76) < 2.41 2.41 - 3.0 3.1 - 3.4 3.41 - 4.0 > 4.0

Value a 1 2 3 4

Greater thaI'1 Alexandria Greater cairo
2 1,000,000

Index: 2 3 4 5 6

Tanta MahalIa Port Said * SUez'*
Mansoora Assiut Damanhour Kafr El Dawar
Minia Zagazig Shebin El Kan Ismai1ia *

100,000 Beni SUef Fayoum Aswan
1 999,999 Sdlag

Index: 1 2 3 4 5

bamietta J:S5souk Q;ma Mit Glamr Luxor
Mallawi Abu Kabir Benha Bilbeis Kafr El Sleikh

Less than Qalyub Zifta Belqas Mataria Idku
a 100,000. Girga Kafr El Zayat Menoof

2\1ch;;'im Matrouh
Ncga Hamnadi

Index: a 1 2 ::l 4

* Master Plan Projected Growth Rates (1976-2000)

** '!he values assigned by settlerrent size correspond to absolute
increases in lX>pulation ootween 1960-1976 as follows:

Greater than 1,000,000 = absolute increase greater than 800,000
100,000 - 999,~99 = n n 40,000 - 200,000

less than 100,000 = n n less than 40,000
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of their growth tx'tential. As a consequence, their projected

master plan growth rates have teen used as proxies for their

1960-1976 growth rates for use in the Table.

Later in the text, the indices cbtained from Table 1 are oombined

with ~;lose concerned with settlerrent a:cess PJtential to sources

of ron-labor inputs and rrarkets to produce an indicator of econo

mic growth PJtential.

2} settlement Access to Markets and r-bn-Labor Inputs

Accessibility to rrarkets and ron-labor inputs is the second indi

cator of a settlement IS growth p:>tential. Access to raw nate

rials and intermediate <pods rod rrarkets for products a sett.le

ment produces, as well as future manges in cccessibility to

inputs or sources of cutlets for cutput contribute to growth

opportunities. With the exception of a:cess to extemal narkets

as represented by the PJrts ald najor internal markets such as

Cairo or Alexandria, little detailed information is available

about the exact oDmposition of economic interchanges between

regions or the volumes of intemal trade' represented by that

intemal activfty.

'Ihe nest recent data, though inconplete, aJout the' activity of

internal rrarkets in Egypt is a series of origin and destination

surveys included in the National Transport stUdy of the Ministry

of Transport which ITe.asured the type and volume (measured in

tonnage) of the products flowing tetween'various g:Jvemorates for

serre of the rrajor ncdes of transport in 1979. While the stUdy is

,not yet complete, and the values of these product flows are rot

available, information about highway transport is avai.lable.

'!his data (which excludes the internal markets within each

governorate) shows the flow of gJOds from Ole g:>vernorate to

another in terms of total tonnage I::eing transported. It also

gives an indication of the relative irrportance of surrounding

rrarkets or sources of inputs. Finally, the origin and destina

tion surveys show the inpact which cairo and Alexandria, due to

the size all,j diversity of their economic activities, have 01 the

e.oonomic activi ties and thus the growth PJtential of smaller
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settlerrents.

'Ibis data is inconplete since it O1ly shows highway transport.

'!bus O1ly a partial picture is presented of some settlements

which have sources of inputs, such as J?etroleurn, which are

transported by other nodes.· Indicators of the relative accessi

bility of settlements to sources of inputs for industrial activi

ties or - rrarkets were developed by CDnstructing a CDnparative

index of: settlement outputs and inputs. 'Ibis index was

constructed by dividing the product of the population of the

settlement being examined and the urban population of the gover

norate which represents its principal rrarkets or source of inputs

by the square of the tine distance l:etween them. 'Ibis basic gra

vity rcodel was then weighted by the proportion of the

settlerrent IS ootputs or inputs, rreasured in tons, to the total

tonnage neasured by the origin cEstination survey. FollCMing is

the formula used to CDnstruct this index.

ACCESS INDEX FORMULA

j • 1,2,3

.1
. I

i
. l

.1

Where Pi • Settlement population

Pj • Urban population or governorates representing
the three principal markets, or sources ot
input/ (j • 1,2,3)

Dij • Time distance in minutes, between the settle
ment and the capital or the governorates re
presenting the three principal markets, or
sources of inputs •

Tij • Trade. measured in tonnage, of "All
Products" between the dettlement and the
governorate of its markets or sources ot
inputs.

T • Total trade, measured in tonnage-, of
"All Products" exchanged between all
governorates.

Wij reflects the importance ot each market or source
ot inputs relative to tho total production ex
chan?ed in the country.

Ii • Index ot access potential for each settlement.
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TABLE 3

- OVERALL ACCESS INDICES O~ SETrLEMENTS TO-

SOORCFS OF NON-UU30R INPl1l'S. AND MARKE.TS

.;

INDEX* INDEX*
ACCESS 'IO ASSIGNED ACCESS ASSIGNED SUM OF OVERALL

SE:rI'LEMENT SOURCES OF VALUE '10 VALUE VALUES ACCESS
NON-LABOR (A) MARKETS (B) (A) + (B) INDEX

INPt1I'S o'- 8 0-8 0-16 0-5

Greater cairo 4,136 8 3,103 7 15 5
Alexandria 1,828 7- 5,632 8 15 5
Kafr El Dawar 4,720 8 2,923 7 15 5
Qalyub . 1,383 7 518 5 12 4
MahalIa 375 5. 1,072 6 11 4
Damanhour 815 6 500 5 11 4:

!
Benha 789 6 299 5 11 4

.. ' ..;;~ Zagazig 262 5 441 5 10 4·
-,~: -;\,(: Shebin El Kern 326 5 219 5 10 4

..-,·C·\\,] Tanta 134 4 294 5 9 3
. ,. ~ Bilbeis 105 4 201 5 9 3,', ....

.<::':'\~'1 Idku 203 5 128 4 9 3
Mit Glamr 608 6 47 3 9 3

··r·~r.t.l Fayeum 104 4 107 4 8 - 3

1 Port said 4 2 80 4 8 3
.l Mansoura 187 5 53 3 8 3

~. ':'j Zifta 24 3 105 4 7 3

'1 SUez 28 3 93 4 7 3
Menouf 110 4 48 :3 7 3I

I Kafr El Zayat 31 3 48 3 6 2
I

Abu Kabir 32 3 48 3 6 2
Dessouk 35 3 5 3 6 2
Kafr. El Sheikh 51 3 33 3 6 2

; Beni .SUef 2· 2 58 3 5 2
I Minya 6 2 20 3 5 2
'j
j Belqas 27 3 8 2 5 2
1 Mataria 27 3 4 2 5 2'j

Damietta 36 3 2 2 5 2
Mallawi 2 2 7 2 4 1
Isrnailia 10 2 7 2 4 1
Assiut 2 2 6 2 4 1
Aswan 0 0 1 2 2 0
Sohag 1 2 0 0 2 0
Qena 4 2 0 0 2 0
wxor 1 2 0 0 2 0
Girga. a a 0 0 0 0
Naga Hammadi a 0 0 0 0 o·
Akhmim a 0 0 0 0 0

* (
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'Ihe time distances used in the assessment of access ~re oorived

from road distances from reaps produced by the Slrvey cepartment

and average speeds recorded a1 those roads as p.lblished by the

National Transport Study or the summary report of "planning the

Entrances to cairo urban Area", prepared for the Ministry of

Housing and Reconstruction in 1976.

Since access to markets or oources of inputs is being used to

measure growth potential of settlements, the index shown is

heavily influenced by the distance between settlements. As

Greater Cairo and Alexandria represent the largest rrarkets and

particularly in the case of Alexandria the largest source of

inputs, settlements which have those cities as markets or inputs

rank higher 00 the index than those which cb mt. '!he data used

to calculate these indices is presented in the apPendices no this

report •

Table 2 oomb:i..:les the indices of a:::cess no ron-labor inputs end

markets no produce an QlJerall "access index" for each settlement

on a scale from ato 5.Y Settlerrents such as Greater cairo,

Alexandria and Kafr El Dawar which had IiUch higher relative indi

ces for access to sources of mn-labor inputs and rrarkets were

assigned an QlJerall a:cess index of 5. settlements in the inter

mediate range such a1 Tanta, Bilbeis CIld Idku were .$signed an

acess index of 3, while those which registered little or ro

access potential were assigned an QlJerall index of a.

'Itle overall access indices are subsequently o::>mbined with the

population growth indices from Table 1 no produce a final indica

tor of economic growth potential as Cescribed in the following

section.

3) SUrranary of Economic Growth B::>tential

The final ranking of the settlerrents I economic grO\\th potential

based upon J;X:>pulation growth, as a proxy for employrrent growth,

am access potential no sources of ron-labor inputs and rrarkets

is presented in the rnatrix in Figure 4. 'lhe matrix assigns

values to each of tl1e settlements a1 a scale of a - 5 both hori

zontally and vertically to produce an QlJerall value or index of
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0
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10. Population increase is rreasured vertically from down to up,

while access p:>tential is rreasured horizontally from right to

left. Accordingly, cairo and Kafr El Dawar have received the

highest overall indices of 10, while Girga and Akhmim received

the lowest indices of o.

In essence the settlerrents in the upper "left quadrant of Figure 4

were found to have the highest economic growth p:>tential while

those in the I:ottom right have the lowest. settlements in the

upper right quadrant have dem::mstrated high population increases

though they have p:>or c:ccess p:>tential to' sources of n::m-lal:or

inputs and markets. In the lower left quadrant, the settlements,

conversely, have deITonstrated high c:ccess p:>tential b.1t have had

low t:Opulation increases during the past census period.

'!he settlements are distributed fairly evenly alOng the four

quadrants. However, nore than a third (14), are found in the

uH;>er left quadrant indicating high economic growth p:>tential.

In the following section, a final assessrrent is m3de in order to

determine those settlements with high economic growth p:>tential

and absorption capacity.

Absorption Capacity of Major settlements

Urban' settlements· grow expanding beyond. I:oundaries into

adjacent oon..:urban land or by increasing the densities of existing

areas within given I:oundaries. However, expansion nay t::e constrained

by capacity and distribution of existing infrastructure networks.

'!his section of Olapter II examines the absorption capacity of settle

rrents' within their I:oundaries and then, C5 a function of that capa

city, assesses the capacity of the settlerrent I s water and sewerage

systems to service cdditional t:Opulation. Finally, the cpproximate

. costs of servicing new t:Opulation in the settlerrents is estimated.

1) Absorption Capacity Within settlements

The capacity of settlements to absorb additional p:>pulation within

their I:oundaries is their ability to expand horizontally by

infilling areas presently vacant or vertically by a::1ding a:1di-
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tional floors to existing structures Ot:" replacing old wildings

with re\i, higher storey blildings. In many settlenents, the pro

ces:::: ;:j£ infilling and vertical expansion, particularly through the

addition of nore floors to. existing buildings, occurs siIlUllta

neously. However, the oonstruction of new rnulti-storey wildings

to replace existing structures is usually more difficult as it may

require demolition of occupied buildings and displacement of their

inhabitants.

Precise rreasuremeht of the ct>sorption capacity of existing settle

ments is difficult without recent .;erial Fhotographs and cEtailed

knowledge about the cge and a:mdition of residential structures.

However, since a settlement· rust grow at higher densities in order

to absorb IlDre p:>pulation without expanding its boundaries, a

.good indication of absorption capacity can re found by oomparing

existing gross densities \J1ich are available from census data with

variable density standards.

rroplicit in the assumption that existing settlements, particularly

"lithin the D:!lta and Nile Valley, can absorb nore FOpulation

through horizontal and ~rtical expansion is the need to oonvert

arable land which has teen c;dministratively incorporated within

their boundaries to urban uses. 'Ihe need to change local land

uses from cgricultural to urban has teen already recognized by the

planning departments of several settlenents. For exarrple, planned

urban expansion within the I::oundaries of IJ.lxor, Assiut , Minya, c31d

~afr El Dawar has teen cpproved by local town oouncils and their

respective gJvernorates en arable land. In the case of Luxor this

expansion is occuring within a ffi3Ster planned area of the city.

Later in the project when rerrote sensing data is available, these

initial assessments of absorption capacity can te verified by oom

paring the change in the area of the blilt areas of settlements

with the areas enclosed by their boundaries.

In order to give an indication of the limits of settlement popula

tion absorption at densities already reached by other settlenents

in Bjypt, the 1976 populations CI1d gross densities of settlements
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with lXJpulations of 50, 000 and ncre ~re graphed and elivided into

five groups representing the range of existing urban gross den

sities. Figure 5 shows these groups. Once the gross density

groups ~re determined, the cbsorption capacities of settlements

at higher densities was determined as shown in Table 4.

Using this rrethod to determine the lintits of lXJpulation absorption

capacity, the highest capacity was limited to the highest urban

gross density, \'.hich, as enurrerated by the 1976 census, was that

of Damanhour in Beheira G:>vernorate. It has a fOpulation of

188,927, an area of 4.67 s;{Uare kilometers and a resultant gross

density of 40,500 persons per s::;Iuare kilometer. Although a

variety of land b..1dgets are lDSsible at any density, the gross

density of Damanhour could be characterized by the following

theoretical example: If 55 percent of the land area within the

settlement were used for cpen spate, recreation, circulation and

eatrnercial, a:lministrative and industrial uses, the remaining ret

residential land area CDuld be divided into III s::.Iuare rreter plots

having residential buildings with al average of two floors and two

dwelling units.

'!he next highest group of settlement densities shown in Figure 5

ranges from 20, 000 to 40, 000 };ersons };er EqUare kilorret~r and has

an aver:age gross density of 28,000.· '!he ~ban area of the cairo·

Governorate falls within this group as its gross density is 22,000

persons :fer s::;Iuare kilorreter. '!his group's average density is

only slightly higher than the density of Maadi, a suburb of cairo,

which h~ a 1976 residential density of 27, 000 persons per s::;Iuare

kilOIreter. Urban developrrent at this average density CDuld be

characterized by a theoretical area having buildings with an

average of two storeys and two dwelling units situated en 125

square rreter plots. ChJ.y 45 :fercent of the urban area \\QuId 1:e

devoted exclusively for ret residential uses, the remainder could

be used for q;>en space, recreation, a:lministration and other urban

activities.

'!he average density of the rrd.ddle groups of urban densities is

14,000 persons per square kilometer. This density corresponds OJ
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the national urban average gross c:'ensity. As might I:e expected,

although the range of gross densities wi thin this group is small,

the largest number of .settlements having populations of 50,000 or

rrore have gross densities which fall within this group. Again,

if ally 45 percent of a settlerrent I s land b.1dget were c:'evoted to

net residential uses, its - r;opulation could be accormrodated in

buildings having an average of 1.5 dwelling units al 188 square

meter plots.

The mediUm/low settl~Joent densities range from densities of

6,500 to 10, 000 persons p:!r square kilometer and have an average

density of 9,200 ~rsons p:!r square kilometer. Although they are

not shCMn in the table as their existing populations are l:elow

50,000, the rew towns of lOth of Ramadan and Sadat City have gross

densities which fall in this grou;p. If toughly 65 percent of a

settlement I s land area is devoted to oon-residential uses, a

settlerrent could I:e developed at the medium! low average density

using ally single storey b.1ildings with mly me family ~r 190

square meter plot. If these cities grew at densities e:;rual to the

medium high group of settlement c:'ensities, they O:::lUld absorb an

aClditional 1.7 m;i.llion FOpulation or 1.9 times their present

population.

'!he lowest group of settlement densities are found in Idku, SUez,

Kafr El Zayat, EOrt said, Qana and Naga Hamadi. 'Iheir average

gross density is 3,400 persons p:!r square rreter' because they all

have large, undeveloped land areas within their boundaries. Since

these cities have such large undeveloped areas and rruch lower den

sities in comparison with other settlements, they have the

greatest settlement c3:>sorption capacity in relation to their pre

sent FOpulations. While the group hOO a total 1976 population of

673,800 as shown in Table 3, they could ct>sorb sixteen times that

population within their present boundaries if they grew at rredium

high densiti~s.

Table 5 shows the fOpulation absorption capacity of settlements

within each of the najor settlement zones. As shown by the table,

if all of the cities with 1976 p:>pulations of 50, 000 or nore grew

- 38 -
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TABLE 6

AANKING OF SETl'IDIENI'S I ABSOWl'E ABSORPTI~ CAPlICIT'i

... ~

A. 1,000,000 and more

Idku 11
Alexandria
Greater Cairo
Suez
Port said

B. 400,000 to'999,000

Mansoura
(lena

c. 200,000 to 399,000

Kafr El Zayat
Aswian
Ismailia
Mahalia
BeMa

D. 100,000 to 199,000

Faycum
Kafr El Sheikh
Zifta
Ben! Suef
Hinya
Qalyub
Damiatta
IIJlCCIr

E. 1 to 99,000

"esso.lk
Shebin El Kom
Na;Ja Hcnadi
Menouf
Mit G1amr
Bilbeis
Girga
Assiut
Belqas
H.:lllawi
Akhmim
Matada
Za;Jazig
SctIag

F. Zero Absorption Capacity

Kafr El Dawar
'l'anta
Abu Kabir
Damanhour

Nm' ABSORPl'I~ CAPACIT'i
Nr MEDIUM KIGH OCNSITIES

(OOO'!:')

6,602
3,086
2,450'
1,904
1,759

437
434

334
Xl7
263
246
22J

191
170
168
162
160
123
121
115

93
8~

78
74
70
66
60
55
53
34
33
21
18
10

o
o
o
o

RANKIOO

5
5
5
5
5

4..

3
3
3
3
3

2
2
2
2
2

'2
2
2

1
1
1
1
1
1
1
1
1
1

'1
1
1
1

o
o
o
o

11 Idku's net population absorption capacity is so great
because it has un area o"tlich is greater than the area of
Greater cairo bJt a snall pJpulation.
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at densities e:}ual to the Damanhour density they muld absorb a

total cdditional p::>pulation of 34.8 million. Havever, if settle

rrent expansion were limited to densities equal to the 1976 average

urban gross densi ty, O1ly a1 crlditional p::>tlulation of 6.2 million

could be a:comrrodated within the I:oundaries of existing settle

nents. My crlditional p::>pulation \oOuld require horizontal expan

sion of settlerrent I:oundaries, often within arable land, or rew

settlements. The mediumVhigh gross densities offer an alternative

solution capable, of absorbing toughly OOuble the urban p:>pula

tions of existing settlerrents without further incursion into

arable land.

'!he ranking of the ret abSolute p:>pulation absorption capacities

at ITedium high densities of the settlerrents is shown en Table 5.

'Ibis ranking divides th~ settlerrents I absorption capacities into

six groups ranging from capacities greater than me million per

sons to 00 capacities. '!he first group has sigfnificantly higher

absorption capacitiez than any of the other groups. '!his capacity

is OIJer 14 million, while the capacity of the rext highest group,

.that of settlerrents having capacities in the range of 100,000 to

199,000, is mly, 1.2 million. As the table shows, ~ere is a

group of settlerrents in the L'elta which already have high gross

densities and thus have m p:>pulat~on abosorption capacities at

the nedium high density standard. 'Ihey mule? ally' expand within

their I:oundaries through nuch higher gross densi ties •

.Horizontal Absorption Capacity OUtside settlement Boundaries

The primary oonstraints to horizontal expansion of settlerrents

beyond their present I:oundaries are fhysical oonstraints such as

bodies of water, ncuntains or other drastic changes in terrain

and i.rrg;x::>sed oonstraints such as ron-incursion cnto arable land.

Obviously, settlerrents which cb oot have such oonstraints to

their expansion can absorb cdditional PJpulation nuch easier than

those which 00. Thus, in recognition that nany cities have axes

of PJtential developm..nt into largely desert areas, settlements

nave men ranked according to the number of FOtential development

axes which they have and the eaze with which this development

could occur.
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The ranking also recognizes that there is a group of cities

which are constrained by intermediate physical barriers and

strips of arable land, but still have horizontal exp~,ion possi

bilities if these ronstraints oould te overcome. Many of the

cities located along the Nile in Upper Egypt fall into this cate

gory, as they could expand if there ~re rreans to develop 'sister

cities' on the q:>posite bcmk. Ha,yever, to do so, investment

would have to I::e rrade in bridges, rEW infrastructure retworks,

and plblic services. Thus, their expansion VoOuld I::e nore dif

ficult than cities with no intermediate barriers.

Settlements which are oompletely surrounded by arable land, SJch

as nost settlements within the r::elta, can expand horizontally

only if they urbanize agricultural land. If this constraint ~re

imposed, twenty five out of the 38 settlements having populations

greater than 50, 000 have ro horizontal expansion cptions. '!hey

could only absorb nore population by increasing the densities

within their boundaries.

The three horizontal expansion FOssibilities which have been

cited are sumnarized in Figure 6. As shown, nine settlements can

absorb new population fairly easily through horizontal expansion

into surrounding desert land. Wnere excess capacity exists

within their infrastructure, they can add new population through

incremental addi tions. Eight settlements can expand horizon

taJ -: y 1 but have intermediate barriers to that expansion. 2/

All other cities have no expansion possibilities except an arable

land.

3) Absorption Capacity Of Infrastructure Systems

If a settlement is to absorb !TOre FOpulation, it ITUSt I::e able

to provide for required urban services through excess capacities

in its existing infrastructure networks systems, expand those

systems or build r.ew systems. Where serious deficits exist in

the service levels of its present systems, a settlement's capa

city to absorb IlOre FOpulation .LS seriously oonstrained, as it

rust not only provide for the new population, I::ut nllst also

expand its infrastructure to serve the existing PJpulation which
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FIGURE ~

PHYSICAL EXPANSION OPTIONS OF THE BOUNDARIES OF EXISTING SETTLEMENTS
WITH 1976 POPULATIONS OF 50.000 OR MORE

EXPANSION OPTIONS SETTLEMENTS WITH NO PHYSICAL
BARRIERS TO EXPANSION ON

NON-ARABLE LAND

SETTLEMENTS WITH INTERMEDIATE SETTLEMENTS WITH NO EXPANSION
PHYSICAL BARRIERS ON OPTIONS EXCEPT ON ARABLE LAND

NON-ARABLE LAND

SETTLEMENT SYI-IBO~~ 6-. 0-+ J... t t..... ,('.-.+..0....~.... O-n+ o

'~

NO. OF DIRECTIONS
OF EXPANSION 4 3 2 1

RANKING 5 4 3

I SETTLENENT NAMES - SUEZ CAIRO ASWAN
A ALEXANDRIA QENAw

IS~IAILIA DAMIETTA
NAGA HAHADI

II 3 2 1

2

.- - PORT SAID GIZA
ASSIUT SOHAG
MINVA BILBEIS

BENI SUEF MATA~\IA .

o

o

SHOUBRA EL KHEIMA
EL MAHALLA
TANTA
MANSOURA
AKHHIM
ZAGAZIG
DAf.1ANHOUR
FAYOU!~

KAFR EL DAWAR
SHEBIN EL KOM
LUXOR
BENHA
KAFR EL SHEI KH.
MIG GHAl-1R
QALYUB
DESSOUK
ABU KABIR
!·lENOUF
GIRGA
ZIFTA
BILQAS
KAFR EL ZAYAT
NALLAIH
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is lacking service. Therefore a settlement wi th excess capaci ty

or 011y small deficits in its infrastructural systems is rrore

able to absorb addi tional 1X>pulation than a settlement with

severe deficits.

The capacities and service levels of water and sewerage systems of

settlements with 1976 population of 50,000 or rrore were reviewed

to achieve a rreasure of absorption capacity of infrastructural

systerrs. Fewer systems were excluded from settlement assessments

primarily I:;ecause rrost settlements are connected to the national

grid and there~ore the capacities· of their p::>wer systems are a

function of the national FOWer system IS. Consequently, they are

not as good a rreasure of settlement absorptive capacity as water

and sewerage systems which db function at the settlement level.

'!he absorptive capacity of a settlement I s water and sewerage

systerrs was determined by oornparing the design capacities of

water and sewerage treatment plants with standards of consumption

which were established by the Provincial Water SUpplies Project.

'Ihese standards, which w=re developed as the result of water con

sumption surveys in Beheira and Kafr El Sheikh governorates, pro

vide different levels of consumption for different city sizes and

functions. 'Ihese standards, \'.hich were later cdopted as targets

for provincial water systems by the General Organization for

Potable Water, were used to neasure the capacity of water systerrs

in settlements with populations less than 250,000. The projected

standards of consumption cdopted by the naster plans for cairo,

Alexandria and the Canal Cities were used to ll'l.:asure capacities

in larger cities.

Since these water consumption standards assume high levels of

losses and in rrost cases oontinued usage of standpipes for at

least a portion of a settlement I s population, standards of

sewerage flows were determined by subtracting losses and stand

pipe oonsumption from the water supply standards. Table 6 shows

both water and sewerage standards.

It should t::e ooted that these standards do rot take into cccount

alternative technologies of water supply and sanitation such as
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TABLE 7

WATER AND SEWERAGE CCNSlMPrIOO STANDAAI:S BY SETl'I»1ENl' SIZE AND ~l1'1ER C~

SmTLEMEN'r SIZE

COOSUMER~

WATER

LESS 'll1AN
50,000

% mYd

50,000
75,000

% mYd

75,000
150,000
% mYd

15(j,(j00
250,000

% mlId

250;(fOo
999,000

% - mlId
1,000,000

AND IDRE
% mlId

-ranestic
HIGH SI'ANDARD
HIDDLE SI'ANDARD 12
UJ.'l SrANDARD 48
STAND PIPES 40

6
690 20

2,160 54
800 20

810 6
1,875 20
3,645 54

600 40

1,620
3,450
7,290
1,200

6 1,620
21 6,038
58 13,058
10 1,000

11 4,950

I
-SUB'lUl'AL 100
-S~IALL 'IRADES
-HlSfI'lurIOOAL
- mOOS-fIliAL

3,560 100
500
609

13,560 100
750

1,152

25,038 100
1,356
2,237
1,492

2,504
4,131
3,580

8,832 18,645~

U1

I

TOrAL

-LOSSES
-GRAND 'IDTAL
-GIWJD 'IOTAL

PEl{ CAPITA
(l/e/d)

SB'lEW\GE

33

4,669

1,541 33
6,210

124.2

2,915
11,747

156.6

42 7,831
26,475

176.5

35,253

42 14,806
50,005

200.0 260.0 450.0

-PERCENT C£ WATER 59
PER CAPITA
(l/e/d)

70

73.3 109.8

66

116.3

68

137.0

68

176.8

68

306.0

1. Standards for consunption have been derived from prcposed standards of water supply for provincial cities in
Egypt. 'lhese provincial city standards were developed by the Provincial Water &1pplies Project d:me by Birmie
am Partners, John Taylor and &:los in association with Dr. A. lIbdel Warith and Coopers a1d I!Ibrand Associates
Ltd. For the Hinistry of fbUsing of the Arab Republic of BJypt. Volurre 1, p.41, Cctober 1979.

"2. 'lhese standards are the current standards of tile water supply systems for the canal Cities.

3. 'I~l1e proposed standards for supp~ly of the Gt"eater Cairo Water Supply Organization and also the standards of water
supply for Sadat City.
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private wells and handpumps. 'Ibis is rot to 112gate the value of

alternative technologies; this procedure is being used to provide

a means of comparing existing systems with possible future demand

for their services. Once this oomparison has been made, the

potential demand for infrastructure can Ce met through selection

of technologies capable of rreeting that demand.

Once the existing design capacity of a settlement's utilities was

determined, it was rreasured CBainst the population absorption

capacity determined by I gross densities to give an indication of

the settlement's infrastructural capacity to absorb that p::lpula

tion. Settlement's such as Mallawi, for exarrple, which have

designed excess capacities in their water supply systerrs oould

absorb all new target population at rredium high densities without

requiring c:ddi tional improvements. On the a:mtrary, settlements

such as Fayoum which have large deficits in their plant capaci

ties ~uld have to incur higher oosts to absorb new population

because they nust inprove the system to rreet roth present and

future deficits.

'Ibough measurement of plant capacity dJes give an indication of

the number of persons that could I:e served by a system, it <bes

not indicate the number of p:rsons who are. For nost settle

ments, such information is enly available through a::nsus data en

the number of families with access to a 112twork oonnection.

While this data does not give any indication about the quality of

service or its frequency, it does indicate the extent of the ret

work's dis tribution. Furthermore, when compared to the system's

plant capacities it provides a ooIt1bined rreasure of a system's

capacity and its distribution.

In Figures 7 and 8 the settlements' water and sewerage capaci

ties, rreasured in percent of the potential population served, are

compared wi th the percent of the settlement families oonnected to

the system.

'!his oomparison, which gives an overall indication of the absorp

tive capacities of settlements' water and sewerage systems, was

used to rank the settlements a::cording to the highest levels of
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capacity and distribution (connections) of their systems. To cb

so, it was assUIled that a settlement with en excess capacity and

a low level of OJnnections, is prohably in a tetter fOsition to

ab50rb aJdi tional PJPulation than a settlement with a capacity

defici t and high nurrber of OJnnections. fue level of service in

the latter settlement is likely to te so p::>or, due to inadequate

design of its treatment plants and distribution systems, that the

achrantages of 'having an extensive distribution ~twork \AOuld te

negated.

At this stage in the initial asessnent of settlem:nt strategies

only approximate costs of locating additional fOpulation in dif

ferent settlenents can te estimated. '!hese OJsts (see Pppendix

Tables II. 3 and II. 4) show the costs of expanding or constructing

new water and sewerage systems to provide services for additional

populations plus the CDStS of providing service for any deficits

which nay exist.

'!he variations in the costs are die to the relative inportance of

the size of the deficits in service compared to the ~w J:Opula

tion which might be cdded to the settlem:nt and regional
variations in OJsts. 2/ For example, the OJsts of settling new

population in Sohag are higher than other settlements tecause of

its distance from· najor sources of building naterials end, nore

inp:>rtantly, l:ecause SJhag has a relatively low ~orption capa

city tut significantly high deficits in its water and sewerage

services.

The per capita capital OJsts of future requirements for .water and

sewerage utilities ~re derived by dividing the, total CDsts of

providing water and sewerage infrastructure plus the OJsts of

serving existing fOpulation Olrrently lacking water and sewerage

by the new population teing added to the settlement.

a CDSt J:Oint of view, it is nore desirable to locate

population in settlenents \'.here the least costs are

settlements were ranked according to their fOpulation

capacities at medium high densities and the per capita

- 50 -



I TABLE 8

1 RANKING OF INFRASTRUClURE MODIFIERS OF ABSORPrION CAPl\CITY
i
i
I
!

i
I WATER SEWERAGE PER CAPITA mIBINED

"': SETI'LEMENT COSTS

Kafr El Zayat 8 6 7 21
Benha 8 5 6 19
Suez 5 3 7 15
Beni SJef 6 ,3 6 15
Shebin El Kom 6 4 5 15

Kafr El Sheikh 8 (5) 5 8
Minya 6 (7) 5 4
Naga Hamadi 6 (8) 5 3

" Menouf 8 (8) 5 3~;

Alexandria (1) (3) 7 3
..' ~'7

Girga 7 (8) 3 2
Sohag 8 (8) 2 '2

Port said (3) (3) 7 1
Aswan 4 (8) 5 J.
Damietta (2) (,1) 4 1.
Mit Ghamr 2 ( 6) 5 1
Bilbeis 5 ( 8) 4 1

Greater cairo (3) (3) 6 0
Mallawi 4 (8) 4 0

;,

:,., Mansoura (1) (4) 4 (1)
" A';siut 5 (8) 2 (1),

, ,.
<' Akhmim 4 ' (8) 3 (1)"
,j

MahalIa (2) (5) 5 (2)
Zagazig (1) ,( 4) 2 (3)
Abu 'Kabir 4 (8) o + (4)
Ismailia (5) (5) 5 (5)

• t': Zifta (3) (8) 6 (5)

Qena (3) (8) 5 (6 )
,; . Idku (4) (8) 5, !7)

. ~~~;.~~..~ Fayoum (4) (6) 3 (7)
~ ·····\r··

"
.. Dessouk (2) (8) 4 (8)

lllxor (4) (8) 4 (0)
i Qalyub (5) (8) 5 (8)
-:.; Mataria (2) (8) 2 (8)

Belqas (8) (6) 5 (9)
Kafr El Dawar (2) (8) 0 (10)
Damanhour (2) (8) 0+ (10)
Tanta (3) (8) o + (11)

"},

"

+ Since ~ese settlements have ,no population absorption capacities ,
J
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costs of providing water and sewerage for those J;XJpulations •

'Ibis ranking is shown in Figure 9~ 3/

However as these measures of infrastructural absorptive capaci

ties are 011y initial assessments of infrastructure, they were

used as rrodifiers of settlements'. horizontal and within

boundaries absorption capacity. Tb do so, the individual

rankings which are shown en the key matrices of Figures 7, 8 and

. 9 were totalled to nake a1 index which indicates th~ relative

capacities of settlement infrastructure systems. 'Ibis index,

which is shown en Table a, then ranks settlements a:::cording .the

relative costs of increasing the service populations of water and

s(~we·.cage systems, e.g., the settlements with regative infrastruc

ture indexes are IlOre likely to incur greater costs of c;dding rew

population than those which have positive nurrbers ..

4) Ranking' of Settlements' Absorption capacity

'!he corrbined ranking of a settlement's ease of J;XJpulation absorp

tion through horizontal expansion J:eyond its l:x:>undaries and its

absorption capacity within its I:oundaries at· nediurn high den

sities is shown in rratrix form in Figure 10. '!he matrix also

indicates those settlements which are likely to have significant

infrastructural deficits, nnd thus will incur greater costs when

adding new t:Opulation.,

'!he matrix of absorption capacity shaNS that there are seven

settlements which have relatively high absorption capacities I:oth

within their I:oundaries and crljacent to their I:oundaries. Suez,

in the canal Settlerrent ZOne has the highest capacities of the

group. However significantly, Egypt's two primate cities,

Greater cairo and Alexandria, and Idku (which can re viewed as an

extension of AleXandria) have combined J;XJpulation absorption

capacities in excess of 12 milEon.

A second group of settlerrents have high absorption capacities

within their I:oundaries, bltcan enlyexpand l:eyond their I:oun

daries with some difficulties or at the expense of arable land.

'lWo of these settlements, Benha and Mansoura, have imp:>rtant

regional functions which are discussed in O1apter III. Port Said
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MATRIX OF MAJOR SETTLEMENTS POPULATION ABSORPTION CAPACITY

ABSOLUTE NET POP'JLATION ABSORPTION CAPACITY WITHIN
SETTLEMENT BOUNDARIES

~ 4 :5 2 I 0

SUEZ

!S

i

C~IRO ISUAILIA. NAOA HAMADI

ALEXANDRIA

IDMU •
4 . .,

QENA e ASWAN OAIII£TTA

3
...

~

PO:'!T SAID IIENI SUEJr ASSIUT • I
MINYA I

2 I
I

"

BILIIEIS r

I

I
UANSOURA KAFR EL ZAYAT FAYOUM • OESSOUK G KAFR EL DAWAR 9:

MAHALLA. KAFR EL SHEIKH SHI91N EL KOM TANTA 0 I
B£NHA ZIFTA MEHOUI' ABU KABIR &, I

0 ,
QALlUB " ,MIT OHA"" DAMAN HOUR CJ :

" LUXOR • BELQAS e
I

MALL AWl

AKHMIM

. MATARIA

ZAGAZIG '0
SOHAlJ,

GIRGA

o INDICATES SETTL EMENTS WHERE SUBSTANTIAL PER CAPITA COSTS MAY BE INCURRED IN ADDINO NEW POPULATION
T,O WATER AND SEWERAGE SYSTEMS.
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has high internal population absorption capacity, but very

li~ted horizontal expansion possibilities.

Five settlements, Naga Hamadi, Damietta, Beni SUef, Minya and

Assiut, make up a third group of settlementts whose internal

population absorption capacity is lintited, I::ut can expand l:eyond

their ooundaries with varying degrees, of difficulty. ' For

example, the first two can expand horizontally relatively easily,

while the latter three can ally c'b so by developing sister cities

on the '~posite side of the Nile.

'!he last group of cities have very low internal fOpulation absor

piton capacities and no horizontal expansion possibilities unless

they expand alto arable land. Bilbeis , \'vhi~ is included in the

groups l:ecause of its low internal absorption capacities is an

exception to the group as it is close to the erlge of the ~ta

and could expand onto desert land. However, such development

would create pressure al sUrrounding arable land to urbanize.

RANKING OF URBAN SETI'LEMENI'S ECONa1IC GRrnTH~l(1J'ENTIAL

AND POPUIATION ABSORPl'ION CAPACITIES

. '!he combined ranking of the neasures of econOl,~i.c growth p:Jtential

and population absorption capaci ty is shown en the matrix al.

Figure 11. r.Ih~s matrix was produced by totalling the individual

scores of settlements economic growth J;Otential (see Figure 4)

and fOpulation absorption capacity (see Figure 10). 'Ihese indi

vidual totals were used to locate the settlerrents <Xl the fine

line grid shown 01 the natrix in Figure 11.

Four najor groups of settlerrents result. from this final ranking

of economic growth fOtential and population absorption capacity.

'Ihese groups are indicated' by the heavy lines 01 the matrix, and

are described l:elow:

A) settlements with high developnent potential.

B) settlerrents in which developrrent inducements are required.

- 54 -



--
-tiiii

MATRIX OF ECONOMIC GROWTH POTENTIAL AND POPULATION ABSORPTION CAPACITY

FOR MAJOR SETTLEMENTS IN EGYPT
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C) settlements in which positive development oonstraints are

required, and

D) settlements with limited growth potential.

'lhese four major groups of settlements are briefly described C5

follows.

1) settlements With High cevelopment R>tential. '!he first group

of settlements can be characterized as settlements which have

developed rapidly in the past and can be expected to oontinue

to graN in the future. 'Ibis group of settlements a:;nsists of

Egypt •s primate cities, Greater cairo ,and Alexandria, the

Canal Cities, SUez, R>rt said and Isrnailia, and Idku as pre

viously nentioned. Idku should largely be oonsidered as en

extension of Alexandria cbe to its proximity to Alexandria.

All of the settlements in this group have high economic

growth fOtential and absorption capacities. 'nle high econo

mic growth potentials in thr.ee of the settlements result

because they are B;3ypt's najor fOrts and thus have strong

linkages with the rest of Flgypt and with Greater Cairo.

'Ihree of the settlements, Greater cairo, Alexandria and Suez,

have received nuch of Egypt' s past industrial investment end

have a strong enployment base from which they can grow.

Although Isrnailia has the lowest economic- growth ranking of

the settlements in the group, it is included in this group

because of its central location in the canal ZOne and its

. good access to Greater cairo and celta cities.

2) settlements In Which cevelopment Inducements Are Required •

The seven settlements which <Dmprise the second group of

settlements have relatively ~ak economic growth rotential,

but due to their locations have important regional functions.

'lbese settlements are Qena, Aswan, Naga Hamadi, Damietta,

Mansoura, Beni Suef md Minya. Wy two of these settlements

have internal 1X>pulation absoq>tion capacities which exceed

400, 000, Qena and Mahsoura. 'Ihe other settlements in the

group, however, can either expand horizontally beyond their

boundaries 01 ron-arable land or can develop rew settlerrent
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CHAPI'ER III

ALTERNATIVE SETI'LEMENT PATrERNS

INI'RODUCI'ION

Possible future distributions of the population (alternative

settlerrent patterns) are presented in this chapter. '!he alternatives

are mixes of the settlement Strategies .;ppropriate to Egypt discussed

in Chapter I and make use of the settlerrent Profiles from Chapter II

in determining where within zones, settlement emphasis should be

placed. Appendix I provides estimates of the urban population

expected to the year 2000 and order of magnitude estimates of invest

ment ~uired to sustain different levels of economic growth.

'!be population of Egypt is currently growing rapidly at a

time when there are also high rates of economic growth. '!he future

derrographic estimates are based upon a declining rot still rapid rate

of population gro..,th. '!he Study Team has estimated that urban popula

tion will increase from its 1976 level of 16 million to 37 million in

2000 - an increase of 21 mi Ilion urban residents. Increased urbaniza

tion will be roth a oonsequence and facilitator of expansion of

industrial activity and is likely to be ~uired as a .location for

additional rural migrants.

Two important general oonsequences for future settlement

patterns flow from the expectation of such large increases in urban

population. First, ITOst of the increase in urban IX>Pulation will be

in or immediately crljacent to existing urban areas which are already

generally deficient in rousing and infrastructure. '!here are certain

to l:e substantial ~uirerrents for investment in infrastructure for

repairing existing systems, developing new capacity, and system main

tenance. '!here will, therefore, be severe competition for national

investment funds between industrial, agricultural, housing and infra

structure needs.

'!he second oonsequence of the large urban increase is that

IlDst urban areas will have to plan for substantial increases in their

densities within their existing city boundaries. As strongly urged in
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lopment of vacant areas, wrticle expansion in areas v.hich

presently have low density development, and cnntinued repair

and maintenance of other b.!ilt areas.

4) settlements Wi th Limited Growth Potenti ale '!he final group

of settlerrents have roth low economic growth };Otential and

low fOpulation absorption capacities. All of these settle

ments are located in the Delta or within the Nile Valley and

can ooly expand at the expense of further encroachment cnto

arable land. Furthermore, these settlements have experienced

either relatively low growth rates in the past or are distant

from their markets or sources of non-labor inputs.

Future development of theSI'; settlements should probably focus

on repair and maintenance of existing infrastructure and,

where necessary, provision of basic standards of urban ser

vices to prevent their deterioration. This focus is

necessary because these settlements have very Iittle or ro

population absorption capacity and based on previous econonuc

growth, cb rot have strong growth fOtential.

Two settlements wi thin this group deserve special attention

due to their unique characteristics: !JJxor and Kafr El

Zayat. wxor is a major intemational tourism center, there

fo;re its economic growth fOtential did rot register on the

access index as the index reviewed highway traffic. HONever,

even though it has high economic growth fOtential, Illxor is

unlikely doe to the nature of its major industry, tourism, to

absorb large fOpulations. 'Iherefore, its future development

should focus around its expansion of the tourism industry,

but not on absorbing large fOpulations.

Kafr El Zayat is presently an idustrial center. Although it

could absorb roughly 300,000 fOpulation within its boun

daries, further industrial developrrent would probably

encourage continUed development of urbanization along a

corridor which is presently developing between cairo and

Alexandria along the Delta Highway. Thus its grOWth fOten

tial should probably be treated similarly to the Group 3

settlements which have similar characteristics.
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2/

EOO1NOTES

In order to ootain the overall "access index" for each
settlement, the indices for access to sources of ron-labor
inputs and markets v.ere first grouped, by numerical i.lTpor
tance, and given values ranging from 0 to 8. These values
were then combined to produce a range from 0 - 16, and
regrouped on a scale of 0 - 5 according to their nwnerical
dLstribution to produce the final overall "access index".

Giza was included in this group cecause its expansion into
the desert is constrained by archeological areas. Port said
was included in this, group b=cause dredging and filling is
required to reclaim land for its expansion.

Detailed calculations of the surplus or defici ts and cost
estimates are shown in the appendices to Chapter II.
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ALTERNATIVE SE'ITLEMENT PATI'ERNS

INrRODUCI'ION

Possible future distributions of the population (alternative

settlerrent patterns) are presented in this chapter. 'Ihe alternatives

are mixes of the settlement Strategies appropriate to Egypt discussed

in Chapter I and rrake use of the settlerrent Profiles from Chapter II

in determining where within zones, settlement emphasis should be

placed. Appendix I provides estimates of the urban population

expected to the year 2000 and order of rragni tude estimates of invest

ment required to sustain different levels of economic growth.

'!be population of Egypt is currently growing rapidly at a

time when there are also high rates of economic growth. '!he future

demographic estimates are based upon a declining but still rapid rate

of population grortlth. '!he Study Team has estimated that urban popula

tion will increase from its 1976 level of 16 million to 37 million in

2000 - an increase of 21 mi Ilion urban residents. Increased urbaniza

tion will ~ roth a ronsequence and facilitator of expansion of

industrial activity and is likely to be required as a location for

additional rural migrants.

'!Wo important general oonsequences for future settlement

patterns flow from the c. ....:ectation of such large increases in urban

population. First, nest of the increase in urban population will l::e

in or imnediately a:ljacent to existing urban areas which are already

generally deficient in rousing and infrastructure. '!here are CErtain

to ba substantial requirements for investment in infrastructure for

repairing existing systems, developing new capacity, and system main

tenance. '!here will, therefore, be severe competition for national

investment funds between industrial, agricultural, housing and infra

structure needs.

'!he second ronsequence of the large urban increase is that

I'lOst urban areas will have tb plan for substantial increases in their

densities within their existin,: city toundaries. As strongly urged in
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Chapter I, urban expansion ootside existing l:oundaries should l:e en

non-arable land to the extent possible. The pressures of population

growth in most areas of the country, however, will severely test local

capaci ty to restrict peripheral growth on arable land and undertake

rationalization of land use and standards to accommodate higher den

sities wi thin the boundaries. If such capaci ty does rot exist or is

not exercised, spread effects of FOpu.Lation growth will result in

severe reductions in arable land frustrating the effort to sustain or

increase agricultural production.

OUr exarrdnation of the growth potential and absorption capa

city of settlement zones and their major settlements indicates that

there are locational difficulties in achieving a reasonable b:ilance

between a settlement pattern that is amducive to economic gro,vth and

protecti'.Ie of arable land. ZOnes differ ronsiderably in their com

bination' of economic gravth potential, absorption capacity within

settlement l:oundaries, ease of horizontal expansion and oost for

infrastructure improvements and expansion •

'!he information in Chapter II have teen used to help identi

fy which zones and settlements within zones should receive emphasis in

the altenkltives suggested. In general, the nore concentrated the

settlerrent Strategy l:eing given priority in the pattern mix, the nore

enphasis is given to zones with .relatively high economic gravth p::>ten

tial and sufficient absorption capacity to accomrtOdate additional

population. It is recognized in Chapter II, that absorption capacity

is not solely a result of toPOgraphy and land availability for gro,vt.h.

In assessing absorption capacity, an effort has teen made to incor

porate some preliminary estimates of the relative oosts of serving

additional FOpulation - although it is premature to attempt full rost

analysis.

On the basis of growth fOtential and absorption capacity

considerations - and leaving the relta Zone aside for the ITDment 

the settlement zones with the highest economic growth p::>tential and

considerable absorption capacity seem to be the cairo, Alexandria west

and Canal ZOnes. The two q,per FJ3Ypt Zones are rext i rot are dif

ficult to rank relative to each other. North qJper Egypt is rrore
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centrally located and, therefore, has cdvantages associ ated with

accessibility. South Upper Egypt, en the other hand, is somewhat rom

pensated for its distant location t:y mineral resources, the High cam
Lake, well-known tourist attractions, and some rapidly growing settle

ments. '!he outlying regions - the Red Sea, \'1estern resert, and Sinai

zones and the mrth west roast of the Alexandria ~st Zone - present

relatively fewer economic growth cdvantages and higher rosts of

absorbing E:Cpulation Q1 their abundant land. Of these four areas, the

north west roast and the Red sea ZOne seem to have the ITDst a::1van

tages for urban settleIrent; although this should te treated as a ten

tative judgement since our current information, particularly regarding

possibilities for urban and rural settlements in the Sinai, is

limited.

'Ihe celta ZOne rust te treated as a special case. Its

central location,in the heavily E:Cpulated part of Egypt, helps provide

high economic growth E:Ctential for its urban areas as dJes the Q3ri-

. culturally rich hinterland of these cities. Since the celta rontains

ITOst of the total cultivated land of fl3Ypt and its najor settlements

are surrounded t:y this land, the physical absorption capacity without

intruding on the land is limited. unless urban areas in the D:!lta ca.n

be largely oonfined to their existing city ooundaries and increase

their densities as fX:lpulation grows - W:'1ich is difficult to cchieve

- the encouragement of ron-agricultural economic activities and rew

labor requirements in the Delta will result in significant losses of

arable land. Although arable land is threatened by urban expansion in

other zones, the celta Zone presents a very sharp choice for <DE

decision~<ers between the protection of arable land and the encoura

gement of industry.

A similar procedure to that used in the ZOne Analysis 

identifying settlements with economic growt...'1 p:>tential and relatively

high absorption capacity - has teen employed in selecting settlements

as growth renters wi thin zones. Growth center variants of the mixed

strategies will give priority attention to such settlements in allo

cating fX:lpulation targets. '!he range of choice, of rourse, widens as

other large centers and secondary cities are a::1ded to the mix; rot

- 62 -



necessitates cnoosing places with lower gro.vth fOtential, c:bsorption

capacity or both.

Chapter I identifies the four major spatial strategies which

are to l:::e considered in locating future investment priori ties and

population expansion. Intra-regional deconcentration strategies ~ply

to cairo and Alexandria; both of which will be expected to experience

considerable population gro.vth under all alternatives.

Inter-regional decentralization strategies -- counter-magnet

and growth center variants - require identification of other pro

mising sites. 'Ihere are four 5i tes which might l:::e a:msidered for

designation as counter-magnets in the first of these strategies:

Ismailia, Fayoum/Beni SUef, Q:na, and Aswan. In order to have

sufficient attraction, the economic p:ltential of Qena or Aswan \\QuId

probably have to l:::e supplemented by a rrajor relocation of Q:)vernment

functions from cairo. Since such a rrajor relocation to these sites is

highly improbable, and the sites \\QuId rot a:mfer d:>vious ajditional

benefits to the country as alternative capitals, their further con

sideration as counter-magnets does not ~pear warranted. I5mailia and

FayoumjBeni Suef, en the other hand, are sufficiently close to Cairo

that thei r expansion as counter-magnet ci ties \',a::Y..lld net justify ror

necessitate the relocation of the G:>vernment. Of these two sites,

Ismailia seems the better moice as a counter-magnet. Its expansion

as a counter-magnet could l:::e confined IlOre easily to desert land; it

provides the p:lssibility of substantial linked development in the

Sinai, oorridor developrrent of both sides of the SUez canal, accessi

bility torrajor rretropolitan services and facilities for the Eastern

portion of the eelta, and would encourage further devel,opment Q1. the

desert oorridor from Cairo to rsmailia through lOth of Ramadan.

'!he Nile Valley ZOnes and the SUez canal Zone have sites

that oould l:::e designated as gro\'lth centers in the second Inter

regional Decentralization Strategy. The most promising of these sites

are listed below by zones:

Suez Canal: FOrt Said, Suez and Ismailia.

North Upper Egypt: Fayoum and Beni SUef.

South Upper Egypt: Q:na, Naga Hamadi and Aswan.
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Several Delta ZOne ci ties enuld I:e designated as growth

centers ar;; shown in Chapter II; ~re it rot for their limited absorp

tion capacity threat to arable land that would follow major expansion.

Benha, Mansoura, Shebin El Kom, Kafr El Sleikh and Idku enuld all

absorb some additional population within their existing boundaries and

the first four enuld possibly I:e ronsidered for expanded functions

related primarily to servicing their a:Jricultural hinterland. Such

expansion, hCM'ever, ~uld have to I:e carefully planned and enupled

with improved feeder roads to facilitate the service role and prevent

overspill onto agricultural land. A danger in using Benha and Shebin

EI Kom in this way is the encouragerrent it would provide to further

strip development along the cairo-Benha-Alexandria and cairo-Shebin El

Kom-Alexandria enrridors. This danger is less pronounced in the case

of Kafr El Sheikh and Mansoura.

'!he identified growth centers in other zones, all have some

absorption capacity within their boundaries and possibilities for

horizontal expansion m ron-cultivated land, although in the case of

Fayoum, such land is rot a:ljacent to the city.

AIrong the settlements in the rrore rerrote areas, grCM'th

centel:" c1f?siC]nation might !:e ronsidered for Ghard.:lk.:l, I'Q1arga OIl.d

Matruh; although these cities are likely to I:e rrore difficult to deve

lop as substantial grCMth centers than the sites listed above.

The final spatial strategy described in Cllapter I is Inter

regional D=centralization to secondary cities and rural service cen

ters. As indicated in Chapter I, a secondary city strategy has the

ICMest probability of influencing migration to rrajor rretropoli tan

areas and should probably I:::e enncentrated in the largest of these.

'!he intent of such a strategy ~uld I:e to upgrade the infrastructure

and local service facilities of the secondary cities to improve their

capaci ty to hold expected population grCMth, rather than to induce

substantial in-migration. Cities which should I:e oonsidered in this

strategy oomponent are rrostly in NJrth and South Upper Egypt and

include: Minya, Mallawi, Assiut, Sohag, Akhmim and Luxor.

In the ITDre rerrote regions; Matruh, Kharga, Mut, Chardaka ,

Ras Q1areb, Safaga, and EI Arish are J;OSsibilities. Possible grCMth

- 64 -



centers identified earlier, when rot included in a Settlement Pattern

Alternative, \<,Quid need to I::e mnsidered, also, for infrastJ;Ucture

maintenance and possible upgrading.

'Ihe entire expected urban fOpulation of 37 million in the

year 2000 is allocated in each of the settlement patterns to I::e

presented; although ally centers receiving priority in the pattern

will be separately identified. Because of the IIDmentum of past

trends I time is required to I::egin to cbserve effects of alternative

redistribution strategies. Consequently, v.e will assure that all

settlement patterns will share a CDrrm::m 1985 fOpulation distribu.tion

derived from past trends.

Four alternative patterns ar.e presented for GOE con

sideration. The first is the pattern (the Trend Pattern) that \\QuId

result from a CDntinuation of the £Xlpulation growth trends by settle

rent of the 1960-1976 r::eriod of 2000. 'Ihese patterns are rrodified by

the choice of strategic emphasis in the other patterns.

Alternative A assumes continued growth at the trend rate of

growth for the Cairo ZOne. 'Ihe increase will require infill and

deconcentration of the rore area. It assumes, also, a:ce1erated

growth for the Alexandria ZOne, achievement of £Xlpulation targets for

the Canal Zone, and SOlne increase over the trend in N:Jrth Upper Egypt.

Alternative A - a major rretropoli tan area strategy - \<,QuId re
eXPected to reduce the growth of the relta ZOne when CDmpared to the

Trend Pattern.

Alternative B emphasizes inter-regional decentralization

through two types of growth center strategies. Alternative 81 calls

for creation of a major CDunter-magnet in the Canal ZOne - at

Ismailia - to draw a::lditional E=Opulation c]"-lay from the Cairo and

Delta ZOnes. Alternative 82 is a growth center strategy emphasizing

addi tional growth E=Oles in N:Jrth and South Upper Eijypt end a reduced

but still substantial emphasis en Canal ZOne expansion relative to

81 -- the munter-magnet strategy.

Al ternative C is a IIDre extreme decentralization strategy

emphasis which includes IIDre expansion of secondary ci ties in LPper
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TABLE 2-

SlMMARY' SE'ITIDtENl' PA'ITERNS
FOUR ALTERNJ\TlVES

(POPULATICN IN MILLlOOS)

I
1976 1985 2000 2000 IDPUIATICN

TREND PATTERN ALTERNATIVE A ALTER1'1lATlVE Bl ALTERNATIVE B2
tJRBAN URBAN UR13J\N URBAN URl3lIN URIWJ
POPU- POPu- POPU- IDPU- fOPU- fOPlJ-

ZOOE LATICN % IATICN !! IATICN % [A'l'ICN % IATICN % IATICN %

Cairo Mel:opolitan 6.84 42.5 9.77 43.2 16.33 44.1 16.35 44.2 15.00 40.5 15.20 41.1

Alexandria/West 2.37 14.7 3.11 13.. 8 4.59 12.4 5.60 15.1 5.60 15.1 4.50 12.2

Canal* 0.63 3.9 1.04 4.6 2.20 6.0 2.20 6.0 4.00 10.8 3.00 8.1
I

0\
0\ ~lta 3.67 22.8· 5.02 22.4 8.01 21.7 7.45 20.1 7.00 18.9 7.30 19.7I

North t.pper Egypt 0.98 6.1 1.27 5.7 1.83 4.9 2.00 5.4 2.20 5.9 3.00 8.1.
South t.\.Jper B:Jypt 1.49 9.2 2.12 9.5 3.63 9.8 3.20 8.6 3.00 8.1 3.40 9.2

Red Sea 0.05 0.3 0.08 0.3 0.16 0.4 0.10 0.3 0.10 0.3 0.40 1.1

Western resert 0.05 0.3 0.09 0.4 0.21 0.6 0.07 0.2 0.07 0.2 0.15 0.4

Sinai 0.01 0.1 0.01 0.1 0.02 0.1 0.03 0.1 0.03 0.1 0.05 0.1

Totals 16.08 99.9 ** 22.51 100.0 36.98 100.0 37.00 100.0 37.00 99.9 37.00 100.0

* Past trends are not useful in ~ojecting the population of the Canal Cities. 'llie 'Trend Pattern is based upon the Olrrent planning
Canal Zone.

** U> not a:]d to 100 I=ercent we to rounding.
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Egypt and the ootlying settlerrents of the oorthwest coast a:; v.ell as

the ~d sea, Western I:Esert and Sinai Zones. '!he intent of the stra

tegy is to hold a:msiderably nore people in areas from which substan

tial numbers of people now migrate to cairo ~ maintaining and

improving secondary ci ties I infrastructure and developing capacity

service rural populations.

It is necessary to enphasize that the feasibility of these

patterns in terrrs of fOssible financial, real resource and other

constraints has not yet been tested nor the costs associated with each

alternative calculated. Nevertheless, it is to b= expected that the

costs associated with these alternatives will vary considerably; both

because of differences in technical and social infrastructure ~uired

and differences in the financial incentives required to induce the

industrial and fOpulation location patterns implied l:¥ the respective

alternatives. '!hese latter costs are likely to increase a:; a function

of the degree of decentralization and encC'uragement of grONth in urban

areas other than those which already have signficant growth fOtential.

Table 9 sh~s a surranary of the urban population distribu

tion by zone for the four alternatives • Further details en individ11al

settleillents selected as priority targets are included in the

discussion of individual alternatives.

The Trend settlement Pattern

While there is no necessary predictive value to a trend pro

jection of the urban settlement S".fstem, it helps provide a future

reference point for' the discussion of other suggested alternatives.

Each of the other alternatives -- since they represent the choice of a

P,;4!"ticular strategic emphasis - implies a somewhat different distri

bllt:ion from that which \\Ould follow from the extrapolation of past

':~~e'lc:>. A discussion of s::>me of the implications of a continuation of

?";I~~. I.rends will provide a cornparative context for interpreting the

difl.crenc2s. 'Ihe Trend Pattern is shown in Table 10.

One of the rrore striking features of the Trend Pattern is

the large absolute increase in the lX'Jpulation of the cairo Zone
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BY ZONE

(URBAN IDPtJI.ATIaJ IN 'lliOUSANDS)

['

1976 1985 2000
ABSD- PER-
LurE CENTAGE

POPU- PER- POPU- PER- ropu- PER- IN- POINT
ZONE IATION CENT IATION CENT IATION CENT CREASE INCREASE

CAIRO
Over 50,000 6,711 41. 7 9,505 42.3 15,944 43.1 9,227 1.4
Under 50,000 132 .8 202 .8.9 387 1.0 255 .2

- 'lUl'AL 6,843 42.5 9,707 43.2 16,331 44.1 9,482 1.6-

ALEX/WEST ~

Over 50,000 2,319 14.4 3,042 13.5 4,495 12.1 2,175 (2.3) """-

Under 50,000 51 .3 67 .3 99 .3 48 0

'lUl'AL 2,370 14.7 3,19 13.8 4,594 12.4 2,223 (2.3)

DELTA
Ov~r 50,000 2,348 14.5 3,347 14.8 5,672 15.3 3,321 .8
Under 50,000 1,320 8.3 1,676 7.5 2,342 6.4 1,022 (1.9)

'lUl'AL 3,668 22.8 5,023 22.4 8,014 21.7 4,343 (1.1)

NUE
Over 50,000 505 3.1 668 3.0 937 2.7 482 (.4)
Urner 50,000 478 3.0 605 2.7 843 2.2 365 (.8)

'lUl'AL 983 6.1 1,273 5.7 1,830 4.9 847 (1. 2)

SUE
Over 50,000 799 5.0 1,221 5.4 2,307 6.2 1,508 1.2
Under 50,000 689 4.2 901 4.1 1,322 3.6 633 (.6)

'lUl'AL 1,488 9.2 2,122 9.5 3,629 9.8 2,141 .6

CAW-l.
Over 50,000 630 3.9 1,041 4.6 2,200 6.0 1,580 2.1

OurLYING '~ONES

Red Sea 48 .3 77 .3 163 .4 115 .1
New Valley 48 .3 86 .4 210 .6 162 .3 u
Sinai 10 .1 14 .1 24 .1 14 0

'lUl'AL 106 .7 177 .8 397 1.1 291 .4

GRAND 16,088 22,452 36,995 20,907
'IUI'AL
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alrrost 10 million people. '!his rrany feOple cannot be a:col'l1IlOdated

within the current roundaries of cairo, Giza and Slubra El Kheima

without a substantial increase in the p:;'flulation density. 'Ihe overall

gross density in 1976 for these c3l:eas of slightly over 20, 000 Per

square kilometer Y.Ould have to rise to over 47 , 000 Per square kilo

meter to accommodate the expansion in existing urban boundaries.

The o:.mpletion and full occupancy of the OJrrently planned

satellites and lOth of Ramadan could provide for about 1.60 ndllion of

this increase. An increase of the size suggested by trend growth nay

require addi tiona! infill, fringe development, or new cities or

satellites. 'Ihe continuation of recent trends indicates that Ehubra

El Kheima would be expected to expand considerably. While its current

density (13,300 Per s:juare kilometer) could be increased, it is likely

that a major increase in p::>pulation ~uld spillover into crljacent

arable land. These trend figures, .therefore, strongly suggest the

advisabili ty of initiating a oomprehensive plan for the entire cairo

Zone, as was suggested in Chapter I.

'!he Trend Pattern reflects the relatively low p::>pulation

growth of Alexandria in the 1960-76 period - an absolute increase of

a li ttle under 2 million by the year 2000 and a decline in the zone Il:)

share of urban p::>pulation is indicated. 'Ihe reasons for the relati

vely slow. growth in the 1960-76 period are rot clear. EOst 1976 eco

nomic expansion as ~ll as OJr estimates of economic growth p::>tential

and absorption capacity, however, make Alexandria a strong candidate

for accelerated investment.

A third prominent feature of the Trend Pattern is the oon

tinued expansion of urban lX'pulation in the ci ties of the r:elta Zone.

Some of the major cities in the r:elta have considerable absorption

capacity within their existing l:::oundaries as cb many of the cities

under 50, 000 ; nevertheless, growth of the magnitude suggested by past

trends will be likely to spillover into arable land. 'Ihe Landsat

data discussed in Chapter I shows that this is already happening to a

considerable extent in Qalyubia. The Trend Pattern, therefore,

illustrates the importance of improved land use oontrol to pr-°'Itect

arable land in the Delta and the necessity for alternative urban loca-
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tions for Delta population if arable land is to be protected.

'l11e picture is cnmplicated by the fact that the zone has

considerable growth potential due to its favorable location and reIa

tively high cccess to markets. High trend rates of population grcwth

in the zone are an indicator of this EPtential. No other zone in

Egypt presents such a sharp choice for GOE decision makers between the

protection of arable land and the expansion of industry leading to

greater population growth. Thr Trend Pattern illustrates this dilemma

clearly by showing an absolute growth of about 4.5 million p:ople in

the urban areas of the r::elta and a small relative increase in the

Delta's share of urban population.

N::>rth Upper fl:3Ypt .v.ould 00 expected to have an absolute

increase but a relative decline in its share of the urban population.

South Upper Egypt is projected to increase its share of total popula

tion. '!he absolute increase v.ould 00 IlOstly in 50, 000 plus cities,

pushing against the within settlement absorption capacity in many of

them.

Alternatives to Trend Pattern

'!he alternatives to the Trend Patterns can re visualized as

possible results of dloosing different spatial investment paths CNer

the 1980-2000 period from those \\hich v.ould tend to result with a con

tinuation of 1960-76 investment patterns. '!he deviations of the

alternatives from the Trend Pattern, therefore, are indicators of the

relative emphases of the four alternatives. 'Ihese deviations are

shown in Table 11 •

1. Alternative A: The rrajor enphasis of Alternative A is en the

large rretropo1itan areas of Cairo and Alexandria. In this alter

native, cairo is assumed to grow at the 1960-76 trend rate and

reach a population of 16: 35 million by the year 2000. '!he

Alexandria Zone - with an emphasis 01 the rretropolitan region of

the zone - is assumed to I:e encouraged to grow nore rapidly than

the trend through increased job-creating and social/technical
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SE'lTLEMENT ALTERNATIVES

VARIATIONS FRCl1 TREND

POPULATION QIANGE FID\1 rrnEND FOR
ALTERNATIVES

A Bl 82 C
ZONE TREND POPUIATION

Cairo Metropolitan 16.30 + 0.5 - 1.3 - 1.1 - 0.8

Alexandria West 4.60 + 1.0 + 1.0 - 0.9 - 0.2

Canal 2.20* tb O1ange + 1.8 + 0.8 + 0.8

Delta 8.00 - 0.6 - 1.0 - 0.7 - 1.0 =.c

North Upper Egypt 1.80 + 0.2 + 0.3 + 1.2 + 0.2

South (pper B:Jypt 3.60 - 0.4 - 0.6 - 0.2 - 0.1

Red Sea 0.20 - 0.1 - 0.1 + 0.2 + 0.5

Western ~sert 0.20 - 0.1 0.1 - 0.1 + 0.1

Sinai 0.02 tb O1ange rb O1ange + 0.02 + 0•• 3

* Past trends are not useful in projecting the population of the Canal Cities.
'!he Trend Pattern is based upon the O.lrrent planning figures for the Canal
Zone.
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KEY FFA'IURES OF ALTERNATIVE A

cnlMENTS

URBAN
~D

POPU
IATIOO

URBAN URBAN
TARGETED QIANGE
POPU- FIU1
IATION TREND

IMPLIED WNE
1985 - 2000
MIGRATION *

cairo

Alexandria,Mest

Canal

Expansion at trend growth rates; infill in Greater Cairo; 16.33
fringe expansion <n East-West rorridors; satellites md
new intra-regional infrastructure.

Emphasis <n Alexandria Metropolitan Region, infill to 4.59
higher censities, ~ Aneriya development. Limited
exprmsion in ~rthwest roast at trend rates.

Expansion of canal Cities to current master plant esti- 2.20
mates.

16.35

5.60

2.20

+ .02 + 1.66

+ 1.01 + 1.01

O' + 0.60

I
...,J
t-J

Delta Within wundary [X)pulation grCMth in Benha; Kafr El Sheikh 8.01
r-tansoura; and [X)Ssibly Katr El Zayat a1d Slebin El Rom C5
regional service centers; restriction 0'1 industrialexpan-
sion; improved feeder roads to serve cgricultural areas;
limi tatioos .<n urban use of arable land.

7.45 - 0.56 - 3.12

North LH:>er El:JYpt Planned expansion of Fayoum and Beni &Jef at higher
densities; Fayoum to 400,000 [X)pulation a1d Beni &Jef
to 500,000.

South Upper Egypt Emphasis 0'1 grcwth in Qena, Naga Hamadi a1d PQwan; ~na

to 700,000, Naga Hamadi to 100,000 and Aswan .to 400,000.

Renote Areas:

1.83

3.63

0.40

2.00

3.20

0.20

+ 0.17

- 0.43

- 0.20

- 0.97

- 1.66

- 0.60 .

Red Sea
Western ~ert

Sinai

General

No major expansion in these zones

Other cities, not included for specific emphasis, are con
sidered for infrastructure maintenance and [X)ssible upgrad
ing - Le. as secondary cities.

... , I

* The implied zone migration represents the difference between the targeted Jpopulation nor the zone and the popu
lation it w::lUld have if it grew at trend growth rates to 1985 and at the r.ate of natural [X)pu1ation increase fran
1985-2000.
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infrastructure investments in the rretropolitan region of the

zone. Key characteristics of Alternative A are shewn Q'1 Table 12

and Map 3.

'!his alternative includes, also, as a secondary emphasis a larger

amount of investment in industry and infrastructure in the Fayoum

and Beni SUef. in the l'brth tpper EJ3Ypt Zone to encourage growth

to 400 and 500 thousand respectively in these two places. 'Ibis

growth amld be accomrrodated within the existing city I::oundaries

by a planned increase in gross densi ty• In the case of Eeni Suef

some of this a:1ditional growth <Duld be planned, also, for an

initial thase of rew city development on the east bank of the

Nile to exploi t the linkage fOssibili ties of the rew Nile Bridge

being <Dnstructed there.

The Canal Cities ~uld be encouraged to gl.::...: to their Olrrently

planned year 2000 populations. As indicated in Cllapter II, this

may vequire more investment and migration inducements in the zone

than Olrrently planned since these cities are falling behind the

rate of p;:>pulaticn growth anticipated in the zone. '!here is

apparently a slower rate of immigration than had been projected

in the master plans.

One of the p..1rposes of this alternative is to encourage a.tt

migration frcm the celta through the creation of a::3di tional urban

options in Alexandria to <Dmplement options created crt trend

growth of cairo and planned growth of the Canal cities. In Olr

view, such p;:>sitive options for Oltmigration fr.om the Delta reed

to be <Dmplemented ~ irrprovernents in the urban hierarchy of the

Delta through the planned expansion of three to five regional

service centers and irrprovements in the feeder road system -in

agricultural areas.

Benha, Mansoura and Kafr El Sheikh have promising locations for

development as regional service centers and the absorption capa

city within their existing boundaries for this to be accomplished

without necessarily intruding en arable land. l:Cssible, blt

somewhat less c:ppealing, a::3di tional locations for this function

are Kafr El Zayat and Slebin El Kern. '!he expansion of Kafr El
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Zayat rould relieve some pressure en Tanta and Damanhour, which

are relatively high de~ity areas and are already spilling CNer

into agricultural land. The expansion of Shebin El Kom rould

provide cddi tional services to its cgricultural hinterland; but

may lead to I'lDre industrial and rommercial development along the

Cairo-Shebin El Kom-Alexandria rorridor.

Because of the strategic emphasis 01 major rretropoli tan arE:as in

this alternative (and the irnplici t demand for large CIOOunts of

urban investment in these major areas) 00 expansions of the Red

Sea, Western I::esert and .Sinai beyond their trend pattern is

included. In this and ali other al ternatives an as yet uniden

tified arrount· of investment funds will have to t:e allocated to

the maintenance and expansion of infrastructure in secondary

cities - even though they nay be expected to grow O1ly at their

trend rate or even more slowly -- because of the existing

infrastructure deficits in most places.

'!he expansion of cairo at its trend rate of growth md accelera

leration of growth in Alexandria -- the major features of

Alternative A - will require detailed metropolitan region

planning to determine where and how IIUch infi-ll can occur and how

ruch growth should be allowed in desert fringe areas and planned

for new settlerrents. As shown in Olapter II, roth cairo and

Alexandria could absorb substantial increases of population

within existing urban oouddaries by increasing densities. 'Ihe

well-founded roncem with increased rore rongestion in roth pla

ces - tut especially cairo -suggests that care \',QuId have to I:::e

exercised in locating infill and fringe growth so that it cbes

not unnecessarily cdd to existing diseconomies. New settlements

-- in oodition to currently planned satellites and new towns such

as New Ameriya and lOth of Ramadan - will I::e reeded to locate

the large populations in these areas rontemplated in Alter

native A.

Alternative~: Alternative Bl -- which anphasizes a regional

decentralization strategy with a major rounter-magnet - has as

its primary feature a very substantial planned expansion of
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TABLE 13.~

KEY FFATURES OFAL~ B1

I l

._----~ -_. - ..

ZONE mlMENTS

TREND
POPU
IATICN

TARGETED ~E
FOPU- fR(M

IATION TREND

IMPLIED ZONE
1985 - 2000
MIGRATION *

* ~le implied zone ~gration represents tlle difference between the targeted population for the zone and the popu
lation it \<lOuld have if it grew at trend growth rates to 1985 and at t::le rate of natura'. population increase fraT~

1985 - 2000.

Cairo

Red Sea
Western Desert
Sinai

General

Expansion of Cairo at rear natural increase rates;
maximum encouragement of out ~gratiion and ~gration

diversion to other major netropolitan renters; requires
all elements of infill, fringe and new renter develop
ment.

Same as alternative A.

Other cities, not included for specific emphasis are
considered for infrastructure maintenance and possible
uP3rading - i.e. as secondary cities.

16.33 15.00 - 1.33 + 0.32

l
I
I
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Isrilailia as a I');;lW major rretropolitan region. '!his ~uld be

coupled wi th the same degree of expansion of Alexandria as in·

Altemative A. Key features of Alternative Bl are en Table 12

and Map 4.

Altemative Bl, by providing somewhat·more equivalent urban ame

nities and job cpportunities in Alexandria and Ismailia to those

of cairo, ~uld l:e expected to divert some migration from cairo

and induce some migration from cairo itself. 'Ihis alternative

would l:e expected, also, to fermit more substantial mtmigration

from the Delta than other alternatives by providing three rrajor

urban areas as destinations readily occessible to Delta resi

dents. Div~rsion of growth from cairo YoOuld l:e encouraged in

this -=l.ternative by planning for an ajditional 200,000 in N:>rth

Upper Egypt -- p:Jssibly through a new town rear Beni &lef or in

the areas oorth and south of the Canal linking Fayoum and Eeni

Suef.

In oonsidering p:Jssible locations for a major oounter-magnet

city, the Study Team has amcluded that Ismailia has the l:est

corrbination of characteristics. As suggested in Chapter I, cnly

two zones fOssess sufficient locational crlvantages to be serious

candidates -- the' Canal and North Upper Egypt. Delta cities are

ruled cut Cecause of the need to protect arable land and other

zones are too. rerrote. North Upper Egypt, particularly the

Fayoum/Beni Suef section, is a p:Jssibili ty. Its rrajor drawbacks

are that. it is too close to cairo, 01 ene hand, and too rerrote

from the celta to appeal to p:Jtential Delta ootmigrants, 01 the

other hand.

Within the canal Zone, roth Ismailia and Suez are p::lssibili ties

in terms of having nearby ron-cultivated land that is suitable

for urban developrrent. Ismailia seems a better choice than Suez,

hCMever, because of its central location on the canal, its

accessibility to and from the Delta 01 the Ismailia-Zagazig high

way, the availibility of water from the Isrnailia canal and its

direct link to cairo Q1 the desert road (which CDuld te expanded

if necessary without threatening agricultural land. '!he OJrrent
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master plan for Ismailia emphasizes flexibility to leave open the

possibility of signficant expansion beyond the current population

target. Expansion possibilities roted in the Master Plan are:

increased city density, expansion en the rortheast, rorthwest,

southeast and southwest corridors, and fut.ure city development 01

the east bank of the Canal along Lake Timsah.

3. Alternative ~": '!his alternative - a strategic enphasis 01

regional decentralization through growth center emphasis

spreads the FOpulation grCMth that w.::mld r;p to Alexandria in

Alternative A and 81 and the roncentrated growth of Ismailia in

Alternative 81 to all other settlement zones except Cairo and the

Delta. Key features of Alternative 82 are en Table 14 and Map 5.

This alternative includes the expansion of urban areas 01 the Red

sea by an additional 200,000 people in planned growth in

Ghardaka, Ras G1areb and Saffaga. '!his an:Junt of gt"CMth is a

Iittle over half of that proposed in t'"'~ OJrrent Red Sea

Governorate Plan. A snall increase in Kharga to serve agri-

cultural areas is included; as _.... a small increase in the Sinai-
-

at El Arish C.:." in new agricultural settlements.

In S:lUth Upper Egypt, .i.;.;;'.van and Q2na/Naga H?una.di expansion ~uld

be emphasiZed, with cdditional grONth i ..' ~siut and sr=condary

cities as well as expanded settlements in tLe High O:lIn Lake Area.

'lhe geographic spread of this alternative is expected to have the

:£fect of reducing FOpulation growth in Cro.ro and the I:elta, rot

not by" flS rruch as Alternative 81. Both Alexandria and the Canal

cities receive less enphasis in this alternative than in 81 and

consequen .ly \',QuId rot I:e as able to elivert migrants from Cairo

and attract such FOtential migrants from Cairo and the Delta.

4. Alternative C: Alternative C is the rrost extreme decentraliza-

tion ?attem included in th~s report.

decentralization to the Canal, J:lbrth and

substantial expa~ion of the outlying

Coas t, Red sea, Wes tern I:esert and Sinai

native, the N::>rth~'/cst Coast and led ~<....
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ZONE

TABLE 14

KEY FEA'lURFS OF ALTERNATIVE B2

m1HFNl'S

TRmD
POPU
lATICN

TARGETED OiANGE
mpu- FlU1
rATION TREND

IMPLIED ?ONE
1985 - 2000
MIGRATICN *

ex)
o
I

cairo

Alexandria,Mest

Canal

Delta

North {Wer 9Jypt

South Upper Elgypt

Renote Areas:

Red sea
Western Desert
Sinai

Exp~"lSion at slightly above natural increase rates;
otherwise similar to B1.

Concentration on Alexandria Met~litan zone; lONer
rate of expansion than Bli otherwise similar to B1 and
A.

Sane as B1 exc~pt for nore limited Qeveloffllent of
Ismailia. '

SaJre as Alternative A except for expected rate of
migration.

Expansion C?f Fayoum, Beni SJ.ef a1d fo1inya as in Bl;
creation of major new center on East Bank of Nile
at Beni SJ.ef and Fayoum.

Expansion of ~na, Naga Hamadi, Aswan; planned limited
expansions in Assiut, Sohag; additionaldevelopnent
in High n:un Iilke area.

partial implerentation of Red Sea g:lvernorate plan to
expand Ghardaka, Safaga '3I1d Ras Glarib to 400,000;
expansion of Kharga and Mut to serve a:jriculture in
Western D:sert to 150,000; expansion at E1 Arich to
50,000.

16.33

4.59

2.20

8.01

1.83

3.63

0.40

15.20

4.50

3.00

7.30

3.00

3.40

0.60

- 1013

- 0.09

+ 0.80

- O~71

+ 1.17

- 0.23

+0.20

+0.51

- 0.09

+ 1.40

- 3.27

+ 0.03

- 1.46

+ 0.34

General

*

Other cities, not included for specific emphasis, are
considered for infrastructure maintenance and possible
ufX)t:"ading - Le. as secondary cities.

'Ihe inplied rone migration represents the difference retween the targeted p:>pulation for the zone CI'ld the PJPU
Iation it \\QuId have if it grew at trend growth rates to 1985 and at the rate of natural :~puJlation increase fran
1985 - 2000
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AlEX'IIORIA - MATRUH 2,370 4,500 2,130

SUEZ CMIAl 630 3,000 2,370

OELTA 3,668 7,300 3,632.
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TABLE IS"

KEY FFAWRES OF ALTERNATIvE c

TRElID TARGETED OfANGE IMPLIED WNE
POPU- IOPU- FID1 1985 - 2000

ZONE CXl1MI:NI'S LATICN LATlOO TREND MIGRATIOO •

Cairo Greater expansion than in 81 and 82; otherwise 16.33 15.50 - 0.83 + 0.82
similar to 82.

Alexandria,Mt'::it Expansion of Alexandria to 4 million; growth at less 4.59 4.79 + 0.16 + 0.16
than trend growth; expansion of NJrthwest wast at
levels in NJrthwest wast plan (750.000).

Canal. Planned cbveloprrent of Ismailia as reduced major 2.20 2.95 + 0.75 + 1.35
center (1. 25 million); otherwise as in current plans.

Delta Same as Alternative A except for the anticipated 8.01 7.00 - 1.01 - 3.57
migration.

I North Upper Egypt Same as Alternative A. 1.83 2.00 + 0.17 - 0.97
co
r-J

South Upper &Jypt Major expansions in ~na ood Naga liamadi, expansion of 3.63 3.50 - 0.13 - 1.36
/\swan and High Dam Lake at currently planned levels
(High Dam Lake Study); limited expansion of Assiut
and S:tIag.

! •
ReJrote Areas:

Red Sea Expansion of Red Sea to [x)pulation targets in le3 Sea 0.40 1.30 + 0.90 + 1.04
governorate plan (700,000) western Desert expansions
at Gharga, Dakla, Ferafra and Beheira oas~.s (300,000),
expansion of El Arish, El Thr and rural settlellEnts in
Sinai (300,000).

General Other cities, not included for specific emphasis are
considered for infrastructure maintenance and possible
upgrading - Le. as secondary cities.

* ~le implied zone migratic~ L~presents tlle difference between the targeted population for the zone and the popu
lation it ~uld have if it grew at trend growth rates to 1985 am at the rate of natural IPJPulation increase from
1985 - 2000.
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the rates proposed in the "Regional Plan for the Coastal ZOne of

the ~estern Desert" and in the recent Red Sea Governorate Plan.

Similar plans have rot yet I:::een developed for the Sinai and

Western Desert. However, in this alternative, urban expansion at

El Arish i fX)ssibly El Tur i and Kharga is expected to l:e corrple

mented by some expansion of rural settlements in the Sinai and

the smaller areas of Mlt, Farafra and Behe::ira in the vestern

Oases. Key features of Alternative C are 01 Table 15 and Map 6.

'!he growth in NJrth a1d South Upper Egypt cx:mternplated in this

alternative will require investments in rot 011y the 100,000 plus

cities rot also the secondary cities (50-100,000) in these zones

to enoourage rrore rapid expansion than the trend pattern.

'!his alt.~_"".ative will probably ~ll ~.'i.e the provision of substan

tial inducements to migration to a.. ':lying areas i in crldi tion to

direct investments in industry and infrastructure. '!he evidence

for this is the failure of the Canal cities to keep pace with the

growth required by their year 2000 PJPulation projections in

spite of the reconstruction and investment expenditures already

incurred there. '!he Ied sea G:>vernorate Plan rontains reoormnen

dations for substantial per capita exr..9nditures for industry and

infrastructure to a::::hieve the total PJPulation target of 700, 000

by the year 2000.

'Ihe alternative shCMS a reduction in PJPulation -- relative to

the trend -- for cairo and Alexandria. '!he implied rate of

growth of C.airo in this alternative is somewhat nore than the

1976-2000 rate of grCMth of natural increase for the PJPulation

as a whole. Nevertheless it implies a strong effort to attract

Cairo residents to the decentralized locations and to divert

would-be migr~its -- from North and South QP.per Egypt par

ticularly - to these alternative sites. Alexandria's growth is

reduced en t~e assumption that expansion of the tbrthwest Cbast

will draw migrants from Alexandria or from other nearby J:elta

areas that \\Ould have cpne to Alexandria.
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Surnnary

The Alternative Patterns, described here in terms of their

major features, range from a relatively centralized major metropolitan

enphasis to a relatively decentralized enphasis 01 Q.1tlying :wnes as

well as secondary cities in N::>rth and South Upper E'J3Ypt. '!he intent

in presenting a range of options is to facilitate joint exploration of

the significance of different strategic choices for future investment

plans between roE and the Study Team.

Several general p:>ints regarding these dloices seem to te

clear. First, under any q:>tion, the FOpulation of Cairo and, to a"

lesser extent, Alexandria will grow substantially. This will necessi

tate signficant dloices relating to the intra-metropolitan form and

location of the FOPulation - infill, horizontal expansion at the

fringe or along existing a::>rridors and the development of rew centers

as nuclei Oltside the aJrrently bJilt-up area - as ~ll as najor

expansions and irrprovements of infrastructure systems to handle the

requirements of roth the aJrrent and expected new p=>pulations.

second, although all strategies have as part of their fUr

pose the protection of arable land; it is oocesary to a::>ntemplate

substantial additions to existing urban areas throughout the Delta and

Upper Nile Valley that will threaten cultivated land. Both o:::>ntrols

and positive migration incentives will be required to prevent

overspill. It is expected that local administrative capacity md the

enforceability of laws regarding use of urable land Eor non

agricultural p~rposes will be severely test~J.

Third, although the alternatives represent redistribution of

trend patterns, virtually all existing urban areas will experience

some p=>pulation increase. Very few urban areas have sufficient excess

capacity in their infrastructure and most are deficient in maintenance

of their existing systems. '!he requirements for infrastrw::ture oosts

(operations, rraintenancc, creation of row capacity) wi.ll lave to I:e

calanced with requirements for job-creating investment.

Fourth, tx>pulation increases in most urban areas will result

increased densities \',ithin existing toundaries. At least for rrajor

urban areas, more rational land use \f,Ould probably l:e faci li tated by

developing nester plans based upon assumptions of higher density

I -
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growth.

Fifth, the higher densities plus intense competition for

funds between agricultural land expansion, job-ereating investment and

infrastructure needs will require choices about standards for new

development. '!he p:>ssibility of selective crljustment of standards

will need to be considered seriously by the GOE.

Sixth, it will need to be recognized that choice of t=Opula

tion and spatial targets for investment will rrean that rot all fOr

tions of the urban system can be expected to receive equal per capita

investment CNer the 1980-2000 p;:!riod. .l\t the same tirre, a failure to

select priorities, allocate funds and follow-through . with planned

investrrents would be likely to result in less benefits for the whole

country than are :f:X)tentially achievable.

seventh, the alternatives suggested in this paper will carry

substantial but variable oosts for their implementation. 'Ihese costs

have rot yet l:een calculated for these patterns. Costing of the pat

terns is included in the next step of Olr analysis. It ~ld ~ very

beneficial if a review a1d discussion of this Cbcument lead to sorre

narrCMing of the altp.rnatives for cost estimation and rrore conplete

developrrent. An indication of CPE preferences regarding the charac

teristics of the patterns which might l:e given gJvernment support, if

feasible, oould lead to a clear focus for subsequent w::>rk.

Finally, the ~lementation of any of these alternative pat

terns will require integrated efforts f~om many central ministries and·

significant development planning and operations at local levels.

Administrative lrechanisrrs to insure such integration, development of

appropriate instrlJITlents and the effectiveness of local inputs will

need strengthening or, where they do rot reM exist, their creation.

, ..
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APPENDIX I: DEMCGRAPHIC AND ECONCMIC PROJECTIONS 'ID 2000

DeiTographic and economic projections provide an idea of the

population which mIst l:e served by settlement strategies - through

provisions of jobs, housing and services -- and the resources required

to inplement them. '!he projections presented here provide order-of

magnitude estimates of oorre of the major elerrents of a derrographic and

economic profile of Egypt through the year 2000 - total and urban

popul~.tion, expected labor force, Gross D:mestic Product (GOP),

errployment and investment.·

As the National Urban l:blicy Study continues, a::Iditional

\'f'Ork will be cbne. - particularly C1 the economic projections - to

add other elements (such C6 p.1blic and private savings) and indicate

possible effects of policy choices an the range of expected outcomes.

'!he 1980 fOpulation of Egypt is 42 million. Approximately

19 million live in areas classified as urban places. According to our

current rredium estimate, the PJPulation will reach about 68 million I:¥
2000, of which about 65 million will be resident in the country. '!he

corresponding urban PJpulation in the year 2000 is expected to l:e

about 37 million (\'lith a range of 34 to 39 million), nearly Cbuble the

current urban population.

In 1979, aJP was L.E. 10.2 billion - ebout L.E. 250 par

capita. Economic gra.·;th is projected to l:e an average t:etw~en 5.5 and

7 p;!r cent per year QlJer the twenty year period. At these rates of

growth, Gross Domestic Product in the year 2000 v.ould l:e l:etween L.E.

35 billion and 43 billion - L.E. 490 and 650 on a per capita basis in

. 1979 prices.

'!he growth of the basic population and economic variables

is shown in Table II. L '!he. projection variables are discussed in the

next section. rUm ~pendix a:mcludes with a discussion of rrethodology

used in developing these estimates.
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TABLE I.l

Projections of Basic Variables

- 1980 1990- 2000

Demographic Projections

(In Millions j

Tbtal Population 42.1 53.8 67.5

LaI:or Force 12.6 16.2 20.9

Urban Population 18.7 26.7 37.0

Economic A B A B

GDP (L.E. Billions) 11.2 23.4 21..4 43.4 32.9

. Eitployrnent (Millions) 10.8 15.4 14.4 21.2 19.6

Investment (L.E. Billions) 3.4 3.3 6.7 12.6 6.6

DEMOORAPHIC PROJEcrIONS

'!he projections of total P=lpulation, shCMIl in Figure 1, are

derived from alternative assurnption~ regarding the extent of decline

in the population gret'ith rate. Future changes in the birth rate are

the major source of difference between the projections. Associated

with each projection of total· p::lpulation there is a projection of

urban p::lpulation, also shown in Figure L1. 'lhese projections are more

tentative than those of total P=lpulation since rural/urban migration

as well as natural increase affect the estimates.

High P=lpulation density, increasing rrechanization of farm

production processes, restrictions an construction en arable land and

the difficulty of expanding aJltivable land are likely to limit the

capaci ty of rural areas to absorb p::lpulation. It is likely that

rural/urban migration rates will increase even while the rate of

natural increase of the total population is decreasing. The degree of

urbanization associat.ed with the projections ranges from 55 ~rcent

(low P=lpulation projection) to 59 percent (high F-Opulation

projection) .
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The labor force projection for each population growth

variant is sho.vn in Figure I.2. The annual growth of the labor force is

projected to l::e tetween 2.5 and 2.7 t:ercent with a rredium variant.

v~ue of 2.6 Percent. This projection exceeds the 1970-1977 growth

r.ate of 2.2 percent, but is consistent with the experience of

countries whose population and economic growth rates coincide with the

rates used in this study.

'Ibtal :PJpulation, urban population and labor force for the rredium

variant, in five year intervals, are shown in Table I. 2.

TA'3LE I.2

DEMOORAPHIC PROJECTIONS, Medium Variant (000)

(In Millions)

Year 'lbtal Ebpulation Urban Ibpulation tabor Force

1980 42.1 18.7 12.6

1985 47.7 22.5 14.3

1990 53.8 26.6 16.3

1995 60.3 31.4 18.6

2000 67.5 37.0 21.2

The settlement patterns described in Chapter III are di,stri

butions of the estimated 37 million poeple in urban areas by settle

ment zone. '!he PJpulation distribution which \\QuId occur if past

trends of growth continue are shown in O1apter III as \'tell as four

alternatives reflecting different strategic emphasis for urban settle

ment p::>licy.

ECONOMIC PROJECTIONS

TWo sets of initial econorrdc projections have been prepared;

one reflects a favorable scenario and the other a less favorable sce-

nario.

'!he initial projections shaN FOssible consequences 01 th~

rate of graNth of domestic product and employment ~f different levels

of investment in the economy. The arrount of investment which can be
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achieved depends upon the arount of resources which are saved .- that

is, rot used for consurrption. An cdditional study of expec:.ed savings

of public and private domestic resources and foreign resource

available to Egypt is teing conducted. The arount of saving is

strongly influenced by p..1blic pJlicy. Consequently, ways of

increasing the amount of saving are teing investigated also. The

results of this study will te used to make revisions in the OJrrent

assumptions abol~t investment if that is warranted by the findings.

For this initial set of projections, \..e have assumed that - in the

favorable scenario· - twenty nine percent of the Gross D:::lm:stic

Product will te available for investment. 'l11is is the proportion that

is assumed in the current 1980-84 r:evelopment Plan. If consunption

requirements are higher than 'anticipated in this plan, the arount of

possible investment will te lower. 'lb account for this lX'ssibility,

an estimate of the growth that might I::e achieved if investment is

reduced to twenty t=ercent of Gross I:bmestic Product is provided - the

less-favorabl~ scenario.

'!here is a great deal of lD1certainty about roth the arount

of future saving that is p:>ssible in Egypt since it depends upon s::>

many factors including fUblic lX'licy choices and economic circumstan

ces rot completely controllable by fUblic p::>licy. There is uncer

tainty, also, about the degree to which future investment end its

allocation by sector will yield economic growth. Consequently, the

first round projections should I:e viewed as en effort to establish a

range of lX'ssible economic levels for the econ0IT!Y rather than a firm

prediction.

'!he initial nore favorable and less favorable projections of GOP

investment and enployment are shown in Table Ie 3 and, graphically, in

Figures
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FAVORABLE LFSS FAVORABLE

-.. GOP INVES'IMENT EMPIOYMENT GOP INVESTMENT EMPLOYMENT

1980 11,227 3,350 10,821 11,227 3,350 10,821

1985 17,500 5,100 12,900 17,500 3,500 12,700

1990 23 7 400 6,800 15,400 21,400 4,300 14,400

1995 31,700 9,200 18,600 26,500 5,300 16,600

2000 43,400 12,600 21,200 33,000 6,600 19 ,600

* Gros:~ Domestic Product and Investment are in t.E.
millions and etployrrent in thousands of employees.

As indicated above there is uncertainty about l::::oth the

amount of investment and the allocation. of invest.ment by sector, l::::oth

of which influence the growth of Gross Domestic Product and

enployrrent. 'Ihe sectoral distribution of investment implied by the

favorable and less favorable scenarios are shown in Figure I. 5. The

distributions which will actually be made are subject to policy choice

in Egypt as well as to the investment d10ices rrade by private

investors. Consequently, the distributions shewn are illustrative

only. In particular, they cb rot represent a preferred or recorrrnended

sectoral distribution by the National Urban Folicy Study.

Table I.4 summarizes the effect of the investment assumption made 01

the growth rates of Gross ~stic Product, investment and etployment.

TABLE I.4

Annual Growth Rates of Economic Variables (1980-2000)

::.

-

~

•

1
-1 Gross Domestic Product

Investment

Enployrnent

Favorable

7.0%

6.8%

3.. 4%

Less Favorable

5.5%

3.4%

3.0%

'!he .difficulty of maintaining an Oltput growth rate of

7 p;rcent over a twenty year p;riod should be recognized. In a ~rld

Bank tabulation of one hundred and twenty five countries, only seven

countries were able to maintain this growth rate over a seventeen year

period. 11 Three factors stand Olt from arong those which may impede

the attempt to achieve such sustained high gra.vth rates. First, the

irrport content of investment is high. 'lherefore, rapid growth will
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generate a large ci=mand for foreign exchange. Secondly, rapid grcwth

imposes increasingly high ci=mands for management skills.

Finally, it is difficult to align investment strategies with

factor endowments. Imported techno~ogies tend to I:e labor-saving

rather than capital-saving, while laror-intensive technologies rray I:e

better suited to using Egypt '5 growing laror supply. An investment

strategy that includes some imported capital-intensive projects with

long gestation periods may I:e necessary, but nay increase the dif

ficulty of achieving an appropriate bllance l:etween growth in Gross

Domestic Product and employment.

DEl-iOORAPHIC METHOroI.CGY

'lhe rrethodology used to derive the estimates of total fX>pulation are

explained in the NUPS status report of CCtober 30, 1980. Briefly, a

comparative analysis of seven sets of· projections of population growth

which a:>ntained a total of fourteen projections was undertaken. '!he

projected population size by the year 2000 ra."1ges t:etween 57 million

and 72.6 ~llion in the projections reviewed.

Declining fertility is assumed in thirteen of the fourteen projections;

variation in the estimated 2000 population total stems from differen

ces in the rates of fertili ty decline. Based on a review of historial

population trends in Egypt and a ju~~errent of their likely future

ITOverrents" we a:mcluded that nost plaLlsible projections for the year

2000 range l:etween 64.7 million and 70.3 ~lliun.31

'lhe key assumption underlying the urban population estimates is that

the rural growth rate (after accounting for migration) will ,fall at an

increasing ratel:;etween 1980 and 2000. '!he rural grcwth rates used in

the projection are:

1976-1980

1980-1985

1985-1990

1990-1995

1995-2000

1.50

1.45

1.35

1.19

0.97

Urban fX>pulation is calculated as the d1.fference t:etween total resi-
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dent J:X:lpulation and rural FOpulation. 'Ihe estimates of ron-resident

population are from CAfMAS. 'The urban growth rates oorresponding to

these rural rates are:

Annual Urban Growth Rates

r.t:M Medium High

1976-1980 3.71 3.90 3.93

1980-1985 3.45 3.74 3.96

1985-1990 3.12 3.51 3.95

1990-1995 2.95 3.34 3.79

1995-2000 2.89 3.31 3.67

Labor force estimates ere derived from the population projections

using labor force participation rates calculated by Wahba. ~

ECC>N<l<1IC METHOCOLCGY

'The nodel used to generate the initial economic projections was

described on page 37 of the Status Report, ~ere it was referred to as

the Fixed Component System. '!Wo rrodifications have l:een rrade in thi.s

system since the Status Report was written: (1) the Production Block

has l:een dis~ggregated to secb irs and (2:. the number of sectors has

been reduced from ten to five. 'Ihe Fixed Component System used is

shown in Figure 6.

'nle Fixed Component System is an investment-driven rrodel; that is, it

is assurred that roth increases in cutput (lagged one year) and

errployment are linked to the arrount of investment spending. In this

formulation the economic growth rate is, therefore, a function of the

ratio of investment to GOP and the ability of investment to generate

future output - as rreasured by the increm:mtal capital-output ratios

(ICOR) •

In the remainder of this section the parameters are described, the

data base supporting the estimation of parameter values is discussed,

and the assumed time trends in parameter values are discussed. '!he

data sources are identified in tne annex to this Appendix.

We rr:M turn to a description of the parameters.
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FIGURE I.6:8quation of the Fixed Structure Cbmponent

Production Block

Gross D:xnestic Product:. L~iculture (GDPt>
Gross I))mes tic Product, H;;mufacturing,
Mining and Construction (GDPMt>

Gross D::mestic Product, :Eetroleum (GDPPt)

Gross Domestic Product, Housing & Infra
structure (GDPHt)

Gross Domestic Pcoduct, services (GDPSt)

Investment Block

Total InvestIrent (It)

Invest.rrent, hJriculture (!At)

Inve~tment, Manufacturing, Mining and
Construction (IMt)

Investment, Petroleum (IPt)

Invest.rrent, Housing & Infrastructure (IHt)

Invest.rrent, services (1St)

Einployrnent Block

Employment, Agriculture (EAt>

Errployrnent, Manufacturing, Mining and
Construction (EMt)

'Errployrnent, :Eetroleum (EPt)

Employment, Housing & Infrastructure (EHt)

Errployment, services (ESt)
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L .J I II ~ III

TABLE 1.5

BASIC ECONCMIC mTA

SECIDR 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984-- --
GOP (L.E.MILLlOO) 6,926 7,614 8,122 8,874 10,160 11,227 12,479 13,677 15,007 16,475

Agriculture 2,129 2,295 2,455 2,547 2,580 2,640 2,714 2,861 2,909 3023
Han. Mining & Construction 1,542 1,632 1,684 1,836 1,892 2,130 2,319 2,595 2,866 3,235
Petroleum 215 417 564 683 1,680 1,874 2,128 2,466 2,717 3,030
Housing & Infrastructtore 677 845 847 1,050 1,124 1,293 1,632 1,825 1,968 2,164
Services 2,363 2,425 2,572 2,758 2,884 3,290 3,686 3,930 4,547 5,023

GROSS IN\,'FS'IMENI' (L. E.MIILrOO) 1,897 1,995 2,230 2,520 2,574 3,350 3,600 3,920 4,385 4,830
1

I-' Agriculture 138 129 167 203 200 436 468 509 570 6280
0 Man. ~1ining & Construction 433 567 692 697 645 637 684 744 833 918

Petroleum 258 387 23~ 200 230 100 108 118 131 145
Housing & Infrastructure 942 791 978 1,167 1,145 1,708 1,836 2,001 2,237 2,463
Services 126 121 154 253 354 469 504 548 614 676

ENPIDYMENr ('!HOUSAND) 9,432 9,505 9,715 10,069 10,459 10,821 11,228 11,630 12,038 12,436

Agriculture 4,217 4,068 4,104 4,135 4,164 4,226 4,290 4,354 4,419 4,485
Man. Mining & Construction 1,606 1,661 1,684 1,825 1,970 2,072 2r 180 2,294 2,412 2,538
Petroleum 18 19 19 26 27 29 32 34 37 40
Housing & Infrastructure 638 658 692 722 785 827 870 916 965 1,016
Services 2,953 3,099 3,216 3,361 3,513 3,667 3,856 4,032 4,205 4,357

SOURCE: SEE 1Il\l"NEX. GOP lIND INVES'IMENT ARE IN 1979 FRICES.

. , ........ • r



capital-output ratios (rCOR) indicat.e the arrount of investment

required in year t to generate me Pound of ootput in year t+l.

Armual estimates of rcoRS often display eri'''l.tic shifts due to short

run clyclical economic effects. Nevertheless I an effort has l:een rrade

to identify the underlying secular level and trend of the rCOR's used.

'!he ratio of investment to GDP (a) rreasures the extent to which OJtput

is devoted to capital formation rather than current a:msurrption.

During the, 1975-1979 period this ratio fluctuated around 0.27 and is

expected to increase during the Plan years to 0.29. A high ratio of

investment to GOP ITllst I:e naintained to sustain economic growth. ..v
'!he third set of parameters is the sectoral shares of investment

(bi ) • Since nest' investment in Fgypt rt::M takes place through the

public sector these parameters largely ~flect policy choice of

government. As private sector investment increases, the private sec

tor will influence the sectoral shares.

'!he final set of parameters is the sectoral employment nultipliers

(di) • '!hese o:'efficients indicate the employment effect of investment

spending. '!he growth rate of enployment is a function of these para

meters and the sectoral allocation of investment. An analytically

equivalent and more commonly encountered statistic of employment

creation is capital per worker, the amount of fixed capital introduced

into the production process with each new \'.Orker. 'Ihese statistics,

based on 1980-1984 average errployment IlUltiplier for each sector,

derived from the 1980-84 Levelopment Plan are as follows:

TABLE 1.6

1980-84 DEVEIDPMENT PLAN, CAPITAL PER WORKER

SECrOR

Agriculture

ManufactUl;ing I Mining and
Constructlon

Petroleum

Housing and Infrastructure

Services

CAPITAL PER WORKER (1979 Prices)

L.E. 8,100

6,700

,47,600

43,500

3,300
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The data base used Do derive the parameter values is shown in Table 6.

The historical data (1975-1979) is expressed in a:mstant 1979 prices

to a:mform Do the Plan data (1980-1984) and to facilitate calculation

of the parameters. '!'he parameter values were calculated for each of

the ten years (1975-1984). 5/

'!he following general rornments cpply Do t.~e parameter values used in

the initial 1985-2000 projections: (1) the 1980-1984 parameter values

form the basis of the 1985 parameter values, (2) the ratio of invest

ment to GOP remains constant at 0.29 through 2000 for the favorable

projection ana is 0.20 for the less favorable projection 1 (3) the

investment share of the nanufacturing sector is assumed to increase

over time while that of the housing and infrastructure sector decli

nes, (4) the reoRs are ac5surred to increase CNer tirre, and (5) the

errployment nultipliers are assumed Do decline CNer time. 6/

Although the likely direction of change of the reoRS ald enployernnt

multipliers Oller the ~xt twenty years seems clear as a result of bath

enploying long la'5ting capital and rrore relative capital use in pro

duction processes, the rate of change is LU1certain. In the selection

of parameter values used in these projections, it was assumed that

the economy wide reOR although rising ~uld remain l:elow five and

that the sectoral capital/labor ratios \\QuId rise by ten fercent, en

average, between 1985 and 2000.
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ANNEX TO APPENDIX I

A. '!he ten sectors found in Bypt's National IncolTE Accounts have

been grouped in the Fixed Canponent System as follows:

Agriculture

Manufacturing, Mining, Cbnstruction

Petroleum, Ibusing and Infrastructure - includes Ibusing, Public
Utilities

Transportation, Gornmunication, and Storage, and Electricity

services -- Trade and Finance, Other services

B. '!be sources of the basic data are as follows:

Gross Domestic Product

-~-
1975-1978: Arab Republic of Egypt, Economic cevelopment and

External Capital Requirements, WJr1d Bank,

November 1979.

1979,1980,1984:Egypt's cevelopment Strategy, Economic Management

and Growth Objectives, 1980-1984.

Ministry of Planning, N:>vcrmer 1979.

1981-1983: r:erived from the Q:>.neral Bg:uilibrium of the 5 year

plan contained in the Ministry of Planning

D:>cuxrents. '!he General EquilibriLml shows gross

output for each sector b.1t rot the sectoral GDP.

'!he ratio of gross output to GOP in each sector was

calculated for the year 1979, 1980, and 1984. The

1981-1983 ratios ~re selected to nove increrren

tally from th~ 1980 ratio to the 1984 ratio.

~ss Investment

1975-1979:

1980-1984:

Same as GOP 1975-1978

Based 01 the Ministry of Planning cbcuments cited

above and General Framework for Socio-Economic

cevelopment, Five Year Plan, Ministry of Planning,

October 1979. Both documents a:mtain five year

sectoral investment totals and sectoral prcentage

shares, b..lt they do rot show the same figures. 'll1e
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annual investment am:mnts are from the General

~uilibriurn of the 5 year plan. '!he sectoral

shares are from the General Frameworlc.

1979JulyA.R.E.Statistical Yearbook,

same as GOP 1975-1978

World Bank

'lbtal annual errployrnent is from (';r~eral Framework.

Sectoral employment is rot given" '!he annual rate

of grCMth of each of the four ron-agricultural sec

tors was calculated. '!hese sectors are assumed to

expand at ~eir historical grCMth rates. '!his left

a residual of 321 thousand jobs which was allocated

to agriculture, producing a growth rate of me per

cent in that sector.

Employment

1975-1976:

1977-1978:

1979

1980-1984:

Constant Pric~ GDP and Investment

1975-1979: GOP, in Qlrrent and o::mstant 1975 prices, is found

in Arab Republic of ~-Recent Economic ~velop-

rrents, International tbnetary Fund, February 25,

1980. ~ this data, an implicit GOP deflator was

calculated and the base year was changed to 1979.

The calculated deflators are:

]n~licit GOP deflator (1979-100)

1975

1976

1977

1978

1979

69

76

83

88

100
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lUS'IClUCM.p~ VAU.lfS AND V1\UJES rouvm FIOi 1980 - 84 PlNf

i!
HIS'IUlUCAL 198G-84 PU.H i I

Rdtio of ImrestJrent. to Cross
.!m 1976 1977 ill! .ill! .ill.2 ill! !ill .ill! ill! I

(a) I

1 I
D::mestlc Product Zl.4 26.2 27.5 28.4 25.1 JO.1 29.0 28.7 29.1 29.0 .1

I
(b1) Sectoral Shares of i

I
Investment - I\!reent of '1'otal i i
"'"Jriculture 7.3 1i.5 7.5 0.1 7.7 12.8 12.9 11.0 11.1 13.1 II'
Hfg Hinlr~ , Qlnstrocdon' 22.8 28.4 31.0 Zl.6 Z.l 18.8 18.8 19.0 19.1 19.2

~ IPetroleWII 13.6 19.4 10.7 7.9 £.9 4.1 3.6 3.0 2.5 :t.l
I

llousing , Infl'<lStrocture 49.7 39.6 43.9 46.1 44.5 50.3 50.7 51.0 51.3 51.5 ;
Sc~lces 6.6 6.1 6.9 10.0 13.8 11.8 13.9 14.0 14.0 14.1

(e) Drployment 'lb Investment Rdtlo· .21 .04 .09 .14 .15 .11 .11 .10 .09 .08

Agriculture .036 - .216 .152 .145 .142 .135 .126 .114 .105

Hfg Hinlr~ , Qlnstroct1m .365 .0'17 .031 .202 .225 .160 .159 .153 .142 .137

PetrolcUlll .001 .001 .000 .035 .004 .020 .027 .017 .021 .030

llousing , InfrastNCture .022 .025 .035 .026 .055 .025 .023 .023 .022 .021

Se~lccs 1.721 1.207 .760 .573 .429 .•328 .375 .321 .282 .225

IOOR: Ratio of !nIIestment. to dulnge

in Cross tunestlc 1'tocl1ct 1.90 4.38 3.15 2.00 3.18 2.B9 3.27 3.28 3.26

Aqricu1ture 0.77 1.04 2.20 6.06 7.27 6.12 3.46 11.B8 5.51

Kfg Mining. Qlnstroctlon 6.30 11.31 4.59 11.52 2.68 3.62 2.70 3.07 2.49

Petroleulll 1.92 1.61 1.68 0.23 0.75 0.52 0.35 0.41 0.32

/b.Isirq , InfrostlUcture 4.70 489.00 5.75 15.47 10.11 5.42 10.37 15.64 12.57

Services 1.95 1.05 1.36 2.81 ].16 1.21 2.25 0.99 1.42

• '1l1ousanls of jobs per L. E. m1111en a!! lnYe8t1lent. (1979 prices)
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TABLE I.8

PARAMETERS USED IN FIXED SYSTEM CCMPONENT

1985-1989 1990-1994 1995-2000

Production Block

lCOR, ~iculture 6.00 6.20 6.50

lCOR, Manufacturing 3.20 3.40 3.65

ICOR, Petroleum 4.00 4.20 4.40

lCOR, fbusing & Infrastructure 10.00 11.00 11.50

lCOR, services 2.00 2.10 2.20

Investment Block

bl (Agriculture) .13 .15 .15

b2 (Manufacturing) .20 .29 .39

b3 (Petroleum) .02 .02 .02

b4 (Ibusing & Infrastructure) .51 .40 .30

b5 (services) .14 .14 .14

etployment Block
0.100 0.095 0.090

dl (Agriculture)

d2 (Manufacturing) 0.135 0.128 0.123

d3 (Petroleum) 0.003 0.003 0.003

d4 (Housing & Infrastructure) 0.020 0.018 0.016

d5 (Services) 0.225 0.224 0.223
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2/

FY.X:1rnOI'ES

Vk)rld D:velpment Indicators, Vk)rld Bank, June, 1979.

'lhe cxmtinuation of currently high feasifili ty rates ~uld

cause this range to I:e on the low side.

Mostafa Abdel G'lani Wahba, "'!he Structure of the Iabor Force
in the Egyptian Economy Up to the Year 2000", U.N. - A.R.E.
Cairo D:mographic centre, Doc. CDC/579/17, December, 1979.

4/ For oornparison, we rote that the ratio in Japan is over 0.30.

5/ These values are presented in the A~ex.

6/ '!he Parameter values are presented in the Annex.
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APPENDIX II: TABLES RELATED 'IO CHAPTER II

'!he following are data tables Yklich support the information

presented in Clla~)ter II regarding the access FOtential of rrajor

settlements (Table 2) and the absorption capacities of infrastructure

systems of major settlements (Figures 7, 8, and 9). '!he source of

data for Tables II.l and II. 2 is the "Egypt National Transport Study.

'!hree .M:xlth Progress Report". Volune I, 15/7/1980, conducted for the

Transport Planning Authority of the Ministry of Transport, Arab

Republic of Egypt, by NEDlCO (Netherlands Engineering Consultants),

Table 5.23. '!he sources of data for Table 11.3 and 11.4 are presented

in the ootes to these tables. '!he following tables are included:

TABLE No.

ILL

11.2

11.3

11.4

TITLE

Index of Access to settlement's l~rkets

Index of Access to Sources of Inputs for Major

settlements

Existing Design capacities of Municipal Water

Treatment Plants and Estimated capital Costs of System

Requirements to serve Mditional R.:.)ulation at

Different Absorption Capacities

Present Design Capacity of sewerage Plants and

Estimated capital Costs of System Requirements to

Serve Additional Populations at Different Pbsorption

Rates.
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I. •

TABLE 11.1

INDEX OF ACCESS 'IO SRrrLEMENI" S MARKErS

,II ~ iii

GOVERNORATE SETrLEMmI' MARKET POPULATION DISTANCE TIME WEIGHT INDI"~DUAL IDl'AL
AND (000) (KM) (MIN) INDEX INDEX

POPUIATlOO
(000)

Greater Cairo Greater cairo Qalyubia 290.9 49 43 21.93 2,315.10 3,103.30
Sharkiya 530.4 83 73 8.66 578.64

6710.8 Beheira 653.5 156 134 8.58 209.56

Alexandria Alexandria Cairo 6,710.8 221 192 76.93 3,247.33
I Beheira 653.5 65 56 41.99 2,028.88 5,632.2

..... 2318.7 G1arbia 76&.3 128 110 24.25 356.08
0
\.D

I

Suez Suez Cairo 6,710.8 134 117 9.37 89.09
Sharkiya 530.4 173 150 5.31 2.43 92.55

194.0 Glarbia 766.3 224 227 3.56 1.03

Port Said Port Said Dakahlia 655.3 216 210 13.43 5.24
Ismailia 174.2 80 70 9.95 9.29 79.65

262.6 cairo 6,710.8 220 197 12.31 58.85

Ismailia Ismai1ia Gharbia 766.3 140 136 3.03 1.83
Port said 262.6 80 70 2.57 2.01 6.f:7

145.9 Sharkiya 530.4 79 69 1. 74 2.83

'~I'"!
'I . I" I • I I ,



II

TABlE.!!:.! (CCNl"D)

INDEX OF ACCESS 'ID SE'lTLEMFNl"S MARKETS

..:



TABLE II.l (CCNl"D)

INDEX OF ACCESS 'IO SETI'LEMENr I S MARKETS

I I II I



TABLE II.I (t'CNr'D)

INDEX OF ACCESS '10 SmTLEMENl' I S MARKETS

I II , I I I. I I
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TABLE II.I (com"D)

INDEX OF ACC~ TO SE'ITLEMENT'S MARRETS

I. I ,.

GOVERNORATE SE'l"l'LE.MEm' MARKET POPUIATIOO DISTANCE TIME WEIGHT INDIVIOOAL 'lOTAL
AND (000) (Kfot) (MIN) INDEX INDEX

FOPUIATICN
(000)

Fayown Fayoum Cairo 6,710.3 112 113 12.19 107.02
Schag 405.3 407 446 1.53 0.05 107.08

167.1 Aswan 229.7 868 930 0.99 0.004

Belli &lef Beni SUef cairo 6,710.8 116 120 6.51 35.85
Minya 434.8 128 140 1.37 0.36 57.68

118.2 Alexandria 2,318.7 331 341 0.91 21.4B

I Minya Minya Cairo 6,710.8 241 260 13.47 19.5B.... Alexandria 2,318.7 462 452 2.65- 0.44 20.10....
w 146.4 Behcira 653.5 397 394 1.28 0.08·
I

Mallawi cairo 6,710.8 2B7 311 13.47 6.94
Alexandria 2,:n8.7 508 503 2.65 0.18 7.16

74.3 Beheira 653.5 444 441 1.28 0.03

Assiut Assiut Cairo 6,710.8 380 415 4.02 3.35
Minya 434.8 139 146 3.27 1.43 6.16

21.4 Sohag 405.3 115 128 2.61 1.36

Sohag Sohag Qena 391.1 155 164 1.58 0.23
Beni &1ef 276.2 379 423 1.37 0.02 0.31

101.8 ~linya 430.8 254 275 LOB 0.06

'I I II



'm!3IE II.l (CCN!"O)

INDEX OF ACCESS 'ID SETrLEMENl" S MARKE'IS

..

GOVERNORATE SETI'W1ENl' MARKEl' roPUrATIOO DISTANCE TIME WEIGHT INDIVlOOAL 'larAL
AND (000) (I<M) (MIN) INDEX INDEX

POPUIATION
(000)

Akhmin Qena 391.1 160 170 1.58 0.11
Beni &lef 267.2 385 430 1.37 0.01 0.16

53.2 Minya 430.8 259 281 1.08 0.03

Girga Qena 391.1 124 129 1.58 0.19
Bcni &lef 276.2 . 417 466 1.37 0.01 0.22

51.1 Minya 430.8 288 313 1.08 0.02

I

.... Qena Qena Cairo 6,710.8 650 716 1. 74 0.21.... Menoufia 336.7 .732 818 1.12 0.01 0.26~

I 93.8 Aswan 229.7 309 345 1.08 0.02

Naga Hamadi Cairo 6,710.8 590 651 1.74
Mcnoufia 336.7 679 758 1.12 0.003 0.06

19.8 Aswan 229.7 362 404 l.08 0.003

Luxor Cairo 6,710.8 716 792 1. 74 0.17
Menoufia 336.7 800 894 1.12 0.004 0.21

92.8 Aswan 229.7 235 263 l.08 0.03

Aswan /\swan Cairo 6,710.8 939 1040 7.05 0.63
Alexandria 2,318.7 1160 1232 4.10 0.09 1.12

144.4 ~na 391.1 309 3~5 1.28 0.04

.'
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TABLE 11.1 (CONT'D)

INDEX OF ACCESS 'ID SETrLEMENT' S MARKEl'S

GOVERNORATE SE.'ITLEMENT MARKer roPULATION DISTANCE TIME WEIGHT INDIVIDUAL 'IOTAL
.l\ND (000) (l<M) (MIN) INDEX INDEX

POPULATION
(000)

Red Sea Hurdha Qena 391.1 198 173 27.73 0.38
Hurghada Sohag 405.3 353 337 11.44 0.06 0.45

10.6 A&.....an 470.0 523 518 3.40 0.01

Safaga Qena 391.1 141 123 27.73 0.65
Sohag 405.3 296 287 11.44 0.05 0.70

9.0 Aswan 470.0 470 468 340 Ov01

Western Desert Matrouh Alexandria 2,318.7 291 254 1. 78 0.33
Cairo 6,710.8 451 446 1.99 0.34 0.69

51.0 Beheira 653.5 351 310 0.58 0.02

Sinai 10.1



TABLE II.2

INDEX OF ACCESS ro SOURCES OF INPill'S OF MAJOR SETl'LEMENIS

~ORATE serI'r.mmr rouRCE OF POPULATIOO DISTANCE TIME WEIGHT INDIVIOOAL '1Ol'AL
AND NCN IABOR (000) (KM) (MIN) INDEX INDEX

POPULATIOO INPl1I'S
(000)

Greater cairo Greater Cairo Alexandria 2,318.7 221 192 64.0 27.01
Sharkiya 530.4 83 73 21.1 14.16 4136.00

6,710.8 Minya 146.4 241 260 13.1 19.00

Alexaooria Alexandria Beheira 653.5 65 56 30.8 14.88
Kafr El Sleikh 291.9 130 106 10.1 61.00 1828.00

2318.7 cairo 6,710.8 221 192 6.6 2.79

SUez Suez Port Said 262.6 173 150 4.6 1.00
.... Sharkiya 530.4 173 150 1.9 0.30 2.10.... 194.0 Ismailia 124.2 88 77 1.7 0.800'\

I

Port said Port said Damietta 142.8 269 246 4.5 0.3
Gharbia 766.3 215 206 3.8 1.8 4.5

262.6 Ismailia 174.2 80 70 2.6 2.4

Ismailia Ismailia Port Said 262.6 80 70 10.0 7.8
Glarbia 766.3 140 136 3.2 1.9 10.5

145.2 Suez 194.0 88 77 1.7 .0.8

Qalyubia Benha Cairo 6,710.8 49 43 23.8 768.8
Alexandria 2,318.7 172 148 21.0 19.8 7.89

89.0 Port Said 262.6 197 188 5.0 0.3-

Qalyub Cairo 6,710.0 15 27 23.8 1,379:~ 138.3Alexandria 2,318.7 206 177 21.0
62.7 Port Said 262.6 216 177 5.0 0.3

t
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TABLE II.2 (ccm"D)

INDEX OF ACCFSS TO SOURCES OF INPl1I'S OF MAJOR SETl'LEMENl'S
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TABLE II.2 (CCNI"D)

INDEX OF ACCESS '10 SOURCES OF INPlJI'S OF MAJOR SETl'LEMEmS

OOJERNORATE SETl'LE1-1ENT SOURCE <F FOPUfATIOO DISTANCE TIME WEIGHI' . INDIV100AL roI'AL
AND OON rAOOR (000) (KM) (MIN) INDEX INDEX

POPUlATION INPlJI'S
(000)

Glarbia Tanta Alexandria 2,31B.7 128 11 24.2 132.0
Port Said 262.6 210 200 7.8 1.5 134

284.6 Dakahlia 655.3 52 50 5.3 0.5

El Maha11a Alexandria 2,318.7 155 133 24.2 92.9
Port said 262.6 243 230 7.8 1.1 375.8

292.9 Dakahlia 655.3 20 19 5.3 281.8

Zefta Alexandria 2,318.7 155 136 24.2 15.3
I Port said 262.6 192 182 7.8 0.3 24.6.... 50.4 Dakahlia 655.3 45 44 5.3 9.0....

Q)

I

Kafr el zayat Alexandria 2,318.7 111 95 24.2 28.1
~rt Said 262.6 233 214 7.8 ·0.2 31.7

45.2 Dakahlia 655.3 70 68 5.3 3.4

Dakahlia Mansoura G1arbia 766.3 52 50 19.1 151.0
Port said 262.6 216 205 13.5 2.2 187.4

257.9 Alexandria 2,318.7 176 153 13.4 34.2

Mit Ghamr G1arbia 766.3 28 26 19.1 558.4
Port said 262.6 183 171 13.5 3.1 608.2

72.2 Alexandria 2,318.7 151 131 13.4 46.7

Mataria Glarbia 766.3 117 118 19.1 6.4
Port Said 262.6 25 35 13.5 17.7 27.9

61.2 Alexandria 2,318.7 248 223 Jl3~ ~l 3.8
----_...-.- 1-
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TABLE II.2 (CCNl"D)

INDEX OF ACCESS 'lU SouRcES OF INPUI'S OF MAJOR SrnTLEMENl'S

I I

GOVERNORATE SE'rl'LEl-1ml' rouRCE CF OOPUlATICN DISTANCE TIME WEIGIn' lNDIVIOOAL 'lUl'AL
AND NCN rABOR (000) (Wi) (MIN) INDEX INDEX

POPULATICN INPUl'S
(000)

Belqas Glarbia 766.3 67 63 19.1 18.5
Port said 262.6 115 108 13.5 1.5 27.2

50.1 Alexandria 2,318.7 152 147 13.4 7.2

Damietta Damietta Port said 262.6 269 251 6.9 0.3
Glarbia 766.3 122 118 6.2 3.2 36.0

93.6 Alexandria 655.3 65 63 3.4 5.3

I
Sharkia Zagazig Alexandria 2,318.7 184 164 13.3 23.2

~

Gharbia 766.3 66 65 12.6 46.3- 262.2I-'
\0

202.6 Cairo 6,710.8 83 84 10.0 192.7

Bilbeis Alexandria 2,318.7 209 183 13.3 6.4
Gharbia 766.3 86 84 12.6 9.5 105.6

69.3 Cairo 6,710.8 55 72 10.0 89.7

Abu Kabr Alexandria 207 203 13.3 4.10 4.1
Glarbia 86 84 12.6 7.50 . 7.5 32.1

54.9 Cairo 103 134 10.0 20.50 20.5

Fayoum FayolUn Cairo 6,710.8 112 98 8.5 99.2
Alexarxlria 2,318.7 334 254 7.8 4.7 104.0

167.1 Port Said 262.6 334 305 1.7 0.1

Beni SUef Beni SUef Alexandda 2,318.7 331 341 9.4 2.20
Port Said 262.6 336 342 2.5 0.10 2.40

118.2 Assiut 470.0 496 296 1.5 0.10
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TABLE 11.2 (CONT'D)

INDEX OF ACCESS 'IO SOURCES OF INPUTS OF MAJOR Sm-rLEMENTS

GOVERNORATE Sill'I'LEMENT SOURCE CF roPUIATION DISTANCE TIME WEIGHT INDIVlOOAL 'lUI'Ar
AND OON IABOR (000) (KM) (fvIIN) INDEX .u.~ ......

POPUIATIOO INPUl'S
(000)

Minya Minya Alexandria 2,318.7 462 452 14.3 2.40
Port Said 262.6 461 452 3.3 0.10 6.

146.4 Cairo 6,710.8 241 260 2.7 3.90

Mallawi Alexandria 2,318.7 508 503 14.3 1.0
Port Said 262.6 507 503 3.3 0.0 2.

I 74.3 Cairo 6,710.8 287 311 2.7 1.4....
l\J
0

I Assiut Assiut Alexandria 2,318.7 601 607 12.7 1. 70
Port Said 262.6 600 607 2.9 0.00 1.

214 Minya 146.4 139 155 1.7 0.20

Sohag Sohag Red sea 48.0 296 287 11.40 0.10
Alexandria 2,318.7 716 735 5.10 0.20 O.

101.8 Cairo 6,710.8 495 543 2.4 0.50

Akhmim Red sea 48.0 301 293' 11.40 0.0
Alexandria 2,318.7 721 741 5.10 0.10 0.3

53.2 cairo 6,710.8 500 548 2.40 0.20

Girga Red sea 48.0 265 252 11.40 0.0
Alexandria 2,318.7 750 773 5.10 0.10 0.3

51.1 Cairo 6,710.8 533 585 2.40 0.20
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TABLE II.3

EXISTING DESIGN CAPACITIES OF SETl'LEMENT WATER TRFA'lMENT PU\Nl'S AND ESTIMATED
CAPITAL ccsrs OF SYSTEN REQUIRENENTS TO SERVE ADDITIONAL POPUl.ATION

AT DIFFEfillVr J\BSORPl'ION CAPACITIES (1979 PRICES)

EXIS'rING lIND PLANNED ESrIMATED CAPITAL illsrs a.;' EUruRE reQUIREMENlS
SE:rrID1ENl' SETl'LE'1'1FNl' 1976 mSIGN CAPACI'1'Y CF '10 SERVE ADDITIONAL fOPUIATlOO Kr DIFFERENT
ZONE NAHE SE:ITrDIENT \oJNl'ER TREA'lf.lEltr PLAm'S 1/ ABSOfU?fION DENSITIES 2/

POPUlATION PHESEN'r I::XCESS HIGH l-IEDIlN/ NATICNAL PER CAPrfA cnsrs
POPUl.A'l'ION m(DEFICIT) (L.E. HIGH AVEHAGE Nrl-l£DIUt-I/I1IGH
DESIGN CAPACl'IY MILLIOOS) (L.E. (L.E. (L.E./CAPITA) Y
CAPACITIES (000' 5) NILLIONS) MILLIONS)

('ODDs) (ODD's)

1. Sboubra El l<he1rra 393.7 192.3 (201.4) , 197.0 194~6-----43.5
----- ---

286.44
CAIRO m:GlOO Giza 1,,232.7 795.6 (437.1) 451.6 264.1 85.6 289.58
ZONE Y Cairo 5,084.7 4,537.8 (546.2) 862.7 322.8 242.0 292.66

ZONE 'IDTAL 6,317.4 5,525.7 (1,184.7) 1,511.3 711.8 371.1 290.53

2. Alexandrla~-----2,823.8 1,539.4 (779.2) g40.8 579.5 174.7
-~--

187-.78
I

.... ALEXANDRIA §/ ZONE 'IDTAL 2,823.8 1,539.4 (779.2) 940.8 579.5 174.7 187.78
t.>
t\)

I 3. Suez 306.0 350.7 44.7 1,166.8 77o--;-9--3-4-rr:-3 408.0-4
SUEZ CANAL RJrt Said 255.0 214.8 (40.2) 1,041.9 694.5 304.6 394.83
ZONE Y Ismailia 240.0 202.2 (37.2) 354.4 126.6 212.8 488.21

ZONE 'lOTAL 801.0 767.1 (33.0) 2,563.1 1,590.0 667.7 407.13

4.
- - -_.- - .- Benna- - -~-----89.0 147.3 58.3 49.1 .. 18.4 0~8 82.51

DELTA 20NE Qalyub 62.7 60.4 (2.7) 23.3 10.6 2.5 86.18
Nenouf 55.1 89.4 34.3 12.0 4.4 - 59.46
Bilbeis 69.3 85.1 13.7 20.5 7.7 - 116.36
Kafr el zayat 45.2 172.4 127.2 58.6 24.8 1.7 74.25
Zifta 50.4 44.7 (5.7j 42.5 20.8 6.9 123.81
Kafr E1 Sheikh 77.5 238.0 160.5 26.1 1.6 - 9.41
Nansoura 257.9 250.0 (7.9) 159.2 93.7 20.4 214.42
Dcssouk 58.6 33.4 (25.2) 31.2 17.5 5.6 188.17
Bilqas 50.1 N.A. N.A. N.A. N.A. N.A. N.A. i.

, I I
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T.~LE II.3 (CONl"D)

EXISTIl\'G DESIGN CAPACITIES OF SE'ITIDtENI' WATER TRFA'IMENT PU\NTS AND ESTIMATED
CAPITAL ccsrs OF. SYSTEN REQUIRG-tEl'.TS 'IO SERVE ADDITIONAL POPULATION

AT DIFFERENT AUSORPl'IOt.\J CAPACI'l'IfS (1979 PRICES)

EXJS'rU~ A"JD PLJ\NNED ESTlf>tATED CAPI'I1\L msrs CF FUI'URE ffiQUIREMEm'S
SE:ITWtEN'l' SETl'IDtENT 1976 D1.:":SIGN CAPACI'rY' CF 'IO SERVE ADDITIONAL IDPULATIOO Kr DIFFERENT
ZQ.'JE NAME SE:I'l'IDtENT \'1A'l'ER TllliNINEI'<'l' PI.l\N'I'S 1/ ABSORPrIQ.'J DENSITIES 2/

POPUIATION PR8SENT EXCESS HIGH f>tEJ)IU~1/ NATIOHAL PER CAPITA CDSTS
POPlJIA'l'ION m(DEPICIT) (L.E. HIGII AVERAGE AT l-tEDIlJ.-!/lIIGH
DESIGN CAPACI'rY' MILLIOOS) (L.E. (L. E. (L.E./CAPI'l1\) Y
CAPACI'rIES (000' 5) NILLIONS) MILLIONS)

(' OOOS) (OOO's)

4. Damietta 93.5 62.3 (31.8) 102.8 31.5 16.7 260.33
Mit Glamr 72.2 41.3 (30.9) 23.6 14.4 3.9 205.71

DELTA ZONE El l-tahalla 292.8 153.9 (138.9) 97.6 60.0 21. 7 243.90
Shebin El Kern 102.8 180.0 77.2 14.0 0.6 - 7.32

(CQ.'JT'D) Hataria 61.2 33.4 (27.8) 12.3 7.0 3.5 333.33
Zagazig 202.6 195.4 (7.6) 26.9 4.3 1.3 238.89

...... Kafr El Dawar 160.6 104.2 (56.4) 14.1 - - N.C •
to"w Abu Kabir 54.8 66.8 12.0 1.6 - - N.C.

Tanta 284.6 223.1 (61.5) 20.8 - - N.C.
Damanhour 188.9 135.0 (53.9) 6.3 - - N.C.
Idku ** . 62.2 - (62.2) 4,467.7 3,157.4 1544.4 478.25

ZONE 'IOl~ 2,392.0 2,208.8 (287.3) 5,123.6 3,473.0 1,612.7 390.18

5. Beni SJef 118.1 198.3 80.2 33.9 14.4 - 88.89
NOImIERN-uPPER Fayoum i67.1 65.0 (102.1) 111.7 72.4 21.9 379.06
EGYP1' ZONE Minya 146.4 187.0 40.6 59.3 27.6 - 172.5

Nallawi 74.3 140.3 65.9 2.5 -*
ZONE 'IOTAL 505.9 590.6 84.6 207.4 114.4 21.9 209.14

* Excess capacity is sufficient to CDver net absorption capacity

** '!he settlement currently relies 00 a regional network \Jlich is judged insUfficient by the Study Team to serve very large I
increases in PJpulation. 'Iherefore it was C5SUrred a CDll1pletely new system \-,OlJld have to t:e bJilt. '!hus rn capacity is I
shown.

!
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TABLE II.~ (cex-1!"D)

I
101 I I I

EXISTING DESIGN CAPACITIES OF S~IDIENl' \~ATER TREA'INENr PIANlS AND ESTL'1ATED
CAPITAL CaITS OF SYSTE'N REQUIIill'lEN'rs TO SERVE ADDITIONAL OOPUIATION

AT DIFFEHl:Nf l\l3S0RPl'l0N CAPt\CI'l'IES (1979 PRICES)

SEJ.'lU1>1mr
ZONE

SE'ITLEMENT
NN-tE

EXIS'rING NJD PLi\.\JNED
1976 reSIGN CAPACl'I'Y a-'
Sr:TrLf:1.IENT \'JATER 'l'REA'Jt-IEl~'l' PIP.NfS 1/
POPUIATION Pl{£SI~N'l' EXCESS

POPULNfION OR(DEFICIT)
DESIGN CAPACI1~

CAPACrrIES (000' 5)
(10005) (000 15)

ES'l'!I'lA'fED CAPrfAL ruSTS OF FUIURE ffiQUIREMEN'IS
TO SERVE ADDI'fIONAL fOPULATIOO Kr DIFFERrnl'

ABSORPTION DENSITIES 2/
HIGH HEDIUi-!/ NA'l'lo.~:AL PER CAPITA msrs
(L. E. HIGH AVEHAGE AT 1'IEDIUi-I/lUGl
MILLIONS) (I..E. (L.E. (L.E./CAPITA) 3/

HILLlOOS) r-tILLIONS) -

~
I\J
,::.

6.
SCXJ'1HERL"l-UPPER
EGYPI' ZOOE

aIHER ZOOES Y

Qena
Naga Harnadi
A...e-wan
luxor
Girga
Aklunim
Assiut
SOhag

ZONE'IOTAL

93.8 6B.O (25.8)
19.8 88.6 60.7

144.4 170.0 25.6
92.7 153.0 60.3
51.1 60.1 6.9
53.2 86.1 33.6

213.9 234.6 20.7
101.8 136.0 34.2

770.7 997.1 224.2

174.0 114.7
9.0 1.6

121.1 65.4
36.5 10.5
25.2 13.2
10.6 -*
37.2 29.5
6.7 -*

420.3 ~34.9

48.9
-*

8.6
10.5
0.6

68.6

26-1.29
20.51

236.10
91.30

220.00
*

536.36
-*

221.19

'IUlM. N..J... ZONES Y 13,340.8 11,628.7 1,975.4

,'

* NEW GRO'lI'H CAN BE lCCOOMODI\TED BY EXCESS CAPACI'IY

I' III ' II



NC
NA

No adsorption capacity
- Not Available :.

4.

1. Percent water plant treatment capacities were taken from
pages 37-40 of Volume II of the Draft Final Report of the
"Provincial water Supplies Project", done for tht. Ministry of
Housing by Binnie and Partners, John Taylor and Sons in asso
ciation with Dr. A. Abdel-Warith and Coopers and Lybrand
Associates, Ltd., except for those plant capacities rnted
below.

2. Regional variations in the CDsts of aJding new capacity to
water treatment plants was taken from page 66 of VOlwre I of
the Provincial Water Supplies Project Report.

3. Per capita costs \\ere found by dividing the costs of the
future requirements of water systems to serve additional
population at rrec1ium high densities by the estimated EOpula
tion absorption capac~ty at mediurn/high densities.

Source: Greater Cairo Waterworks Development Progr~,.

"Final Report. Waterworks Master Plan". Part I - Imnedia.c.e
phase. Part II - Staged Development. Prepared for Ministry
of Housing and Reconstruction, Arab Republic of Egypt.
Prepared by ES-PARSONS, a Joint-Venture in association with
ECG-Cairo. February 21, 1979.

5. Source: "Management and T~riff Studies ~lative to Water
Sewage Systems. Water Utili ty Tariffs". For Ministry of
Development and New Communi ties, Arab Republic of Egypt.
By: BVI-ATK Associates with Sabbour Associates. April 1979.

6. As 1976 reliable census data and plant c:..paci ties were rot
available for the Canal Cities, 1980 dat:.a was used. 'lhese
estimates are based en 1979 CDst oowever.

7. '!here are TO existi.ng cities in these zones having FOpula
tions of 50,000 or greater.

8. I:X1e to problems with double CDunting resulting from using
total zonal population absorption capacities, total cos ts
cannot be estimated until final FOpulation settlement distri
butions are rrade.

":" 12::l -
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TABLE 11.4

I ~fi... I ,I II I,

PRESENr DESIrn CAPACITY OF SEWERAGE PLANrS AND ESTIMATED CAPITAL COSTS OF SYSTEM REQUIREMEN'IS
TO SERVE ADDITIONAL FOPUIATIONS AT DIFFERENT ABSORPl'ION RATES (1979 PRICES)

'IDl'AL FUTURE SYSTEM REQUIREMENTS '10 SERVE
ADDITIONAL fOPUlA'l'IOOS l{r DIFFERENT

ABSORPTION RA'l'ES
SETl'LEMEm'
ZONE

SETI'LEMENT
NAME

1976
SETl'LEMENT
POPUIATION

(000'5)

DESIGN CAPACITY CF
SEWERAGE PlANT

PRESEm' EXCESS CR
POPUIATION (DEFICIT)
DESIGN CAPACITIES
CAPACITIES

(OOO's) (ODD's)

1/
L. E. MILLIONS

=H=IGH~---MEDIUM/ NATIONAL

HIGH AVE1~E

DENSITIES (L.E
PER CAPITA
OJSTS M 2/
HEDIUM/HIGH -

l.
CAIRO REGIOO 3/ Giza

- Cairo
Shoubra El Kheima

1,232.7
5,084.0

393.7

4,150.3 (2,560.1) 2,678.2 1,151.2 593.1 469.88

ZONE 'IOl'AL 6,711.1 4,150.3 (2,560.1) 2,678.2 1,151.2 593.1 469.88

2.
ALEXANDRIA 3/ Alexandria

ZONE 'IOl'AL

2,318.6

2,318.6

1,63'1.0

1,634.0

(684.6)

(684.6)

1,905.0

1,905.0

1,162.2

1,162.2

329.9

329.9

376.6

376.6

3.
SUEZ CANAL &1ez 190.2 219.0 28.8 455.2 304.0 134.6 159.66
REGION 4/ R:>rt Said 262.6 203.6 (59.0) 626.8 419.2 186.3 238.32

Ismailia 190.4 167.9 (22.5) 113.7 69.0 19.1 263.35

ZONE 'IOl'AL 643.2 590.5 (52.7) 1,195.7 792.2 340.0

I I
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TABLE 11.4 (CooT'D)

PREsENT DESIGN CAPACITY OF SEWERAGE PIANTS AND ESTIMATED CAPITAL COOTS OF SYSTEM REQUIREMENTS
TO SERVE ADDITIONAL roPUIATIONS AT DIFFERENT ABSORPTION RATFS (1979 PRICES)

DESIGN O\PACITY CF 'lUl'AL FUTURE SYSTEM REQUIREMENTS 'IO SERVE
SETTLEMENT SETl'LEMENT 1976 SEWERAGE PLANT ADDITIONAL fOPUIATIONS lIT DIFFERENT
ZONE NAME SETTLF.NENT 1/ ABSORPrION RATES (L.E. MILLIONS)-

POPUIATICN
(000'5) PRESENT EXCESS OR L.E. MILLIONS PER CAPITA

POPULATION (DEFICIT) ffiGH MEDIuM/ NA'I'IONAL COSTS Nr
DESIGN CAPACITIES HIGH AVERAGE t-1EDIUr-l/HIGH
CAPACITIES DENSITIES (L.

(000 '5) (000 '5)

4.
DELTA Benha 89.0 99.1 10.1 . 46.9 28.3 0.3 126.9

Qalyub 62.7 - (62.7) 35.7 19.1 8.1 155.28
Menouf 55.1 - (55.1) 27.6 16.2 7.6 218.92
Bi1beis 69.3 NA (69.3) 40.0 22.8 11.0 345.45
Kafr El Zayat 45.2 70.7 25.5 88.7 57.3 17.2 171. 56
Zifta 50.4 - (50.4) 58.8 31.5 13.4 187.23
Kafr E1 Sheikh 77.5 49.5 (28.0) 79.7 39.7 12.6 233.64
Mansoura 257.9 92.9 (165.1) 394.4 260.1 63.4 595.17
Dessouk 58.6 - (50.6) 42.5 29.3 12.4 315.05
Be1qas 50.1 NA NA
Mit Glarnr 72.2 NA NA
E1 MahalIa 292.8 147.7 (145.1) 273.1 97.6 23.8 396.80
Shebin E1 Kom 102.8 118.9 16.1 28.3 8.3 - 101.06
Mataria 61.2 (61. 2) 20.1 13.9 9.5 659.7
Zagazig 202.6 52:-6 (150.1) 68.4 33.4 1,855.56
Kafr E1 Dawar 160.6 NA NA
Abu Kabir 54.8 - (54.8) 11.9 N.C.
Tanta 284.6 130.3 (154.3) 72.8 N.C.
Darnietta 93.5 74.3 (19.2) 118.3 34.6 16.6 285.0
Darnanhour 188.9 134.5 (54.4) N.C.
Idku 62.2 - (62.2) 5,349.0 3755.8 1,215.3 568.91

ZONE 'ICYl'AL 2,395.0 970.5 (961. 8) 6,637.9 4413.3 1,394.6 495.82
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TABLE 11.4 (OONT' D)

PRESENT DESIGN CAPACITY OF SEWERAGE PLANl'S AND ESTIMATED CAPITAL COSTS OF SYSTEM REQUIREMENTS
TO SERVE ADDITIOOAL POPULATIONS AT DIFFEREN!' ABSORPI'ION RATES (1979 PRICES)

DESIGN CAPACITY CF 'IOl'AL EUTURE SYSTEM REQUIREt-lENrS 'IO SERVE
SE.TI'LEMENT SETI'LEHENT 1976 SEWERAGE PLANT ADDITlOOAL fOPULATIONS Kr DIFFERENT
ZONE NArwlE SE.TI'LEMENT II ABSORPrION RA'fES

POPULATION
(OOO's) PRESENT EXCESS CR L. E. MIllIONS PER CAPITA

POPUIATIOO (DEFICIT) HIGH MEDIU'11 NA'l'IONAL COSTS Kr
DESIGN CAPACITIES HIGH AVERAGE MEDIlJro'ljHIGH
CAPACITIES DENSITIES (L.

(000 '5) InOO' 5)

5. Beni &lef 118.1 118.1 - 56.5 32.9 158.9 203.12
NORlliERN UPPER Fayoum 167.1 42.0 (125.1) 139.39 92.7 31.17 485.56
EGYPT Minya 146.4 79.2 (67.2) 106.9 66.7 14.3 416.62

Mallawi 74.3 - (74.3) 28.4 19.6 N.C. 575.8

ZONE 'lOTAL 505.9 239.3 (266.6) 302.8 211.9 204.4 387.39

6. Qena 93.8 - (93.8) 226.4 156.3 78.1 360.03
SOOl'HERN UPPER Naga Hamadi 19.8 - (19.8) 27.6 19.1 9.0 244.18
EGYPT Aswan 144.4 - (144.4) 198.0 137.36 53.2 495.87

illxor 92.7 - (92.7) 97.7 52.5 22.3 456.69
Girga 51.1 - (51.1) 53.7 31.8 14.6 530.39
Akhmim 53.2 - (53.2) 35.6 24.7 - 748.21
Assiut 213.9 46.3 (167.7) 78.1 39.4 - 716.44
Sohag 101.8 - (101. 8) 53.9 32.0 3,202.33

ZONE 'IOTAL 770.1 46.3 (724.5) 771.9 493.2 177.2 464.41

I I
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TABLE 11.4 (<::om" D)

PRESENT DESIGN CAPACITY OF SEWERAGE PIANrS AND ESTIMATED CAPITAL COSTS OF SYSTEM REQUlREMENI'S
TO SERVE ADDITIONAL POPUrATIONS AT DIFFEREm' ABSORPl'ION DA.TES (1979 PRICES)

DESIGN CAPACITY CF
SE\vEHAGE PLANT

'IDI'AL fU'IURE SYSTFl1 REQUIREMENTS '10 SERVE
ADDITIONAL R)PUrATIONS PIT DIFFERENT

ABSORPI'ION RATES

L.E. MILLIONS PER CAPITA
HIGH MEDIUM/ NATIONAL CDSTS PIT

HIGH AVERAGE MEDIUH/HIGH
DENSITIES (L.

1/

PRESENT EXCESS en
POPUrATION (DEFICIT)
DESIGN CAPACITIES
CAPACITIES

(ODD's) (ODD's)

1976
SE'ITLF11L"Wr
POPUrATlOO -----

(ODD's)

SE'ITLEMENl'
NAME

SETl'LEMENT
Zor-.'E

7.
RED SEA 'ZOOE 5/

8.
WESTERN IESERT
ZONE 5/

9.
RESIDUAL SINAI 5/

'IDrALS
ALL ZONES 6/ 13,340.8 7,630.9 (5,250.3)



NC - No population absorption capacity at this density.

NA Not available

1. . Hunicipal design capacities were taken fran Table 2.6.2 of
the "Provincial Water Supplies Project. Draft Final Report.
Volwne II - Existing Situation". ]):)ne for the Ministry of
Housing by Binnie and Partners, John Taylor and Sons in asso
ciatio~ wi th Dr. A. Pbdel Wari th and Coopers and Lybrand
Associates; Ltd., Cctober 1979.

2. Per capita costs of adding new population to existing
systems.

3. SOUrce: "Management and Tariff Studies Relative to Water
Sewerage Systems. sewerage utility Tariffs". BVI - AT!< with
Sabbour Associates for Ministry of Development and New
Communities. 1979.

'!he figures shCMn are' for all three settlements as cnly cne
sewerage utility serves three •

.! . Source: sane as N:>. 3 above. Since historical data was rot
available for. the canal Cities, 1980 projections were used to
calculate costs and capacities.

5. 'Ihese zones Cb rot have (;:Xisting cities with populations of
50,000 or nore.

6. Ole to problerrs with cbuble counting total estimates of costs
cannot be made until final population distributions are made.
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