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V. 3 HOUS ING AND THE CONSTRUCTION U~USTRY 

Progress Report 

June 1, 1977 - September 1, 1977 

I. SYNOPSIS OF PROJECT. (See initial project proposal and progress re-

port of June 1 tor detailed description.): The project includes three 

subprojects with each covering & particular aspect of the housing situa

tion in Egypt. The work program for the projects is essentially in 

three phases: Phase 1) familiarization with situation of Egypt, identi

fication of data required, initiating collaborative contacts with appro

priate government agencies, and detailed structuring of research; 2) col

lection of required data through field surveys, publishe~ eports, dis

cussions with the various ministries, and outlining tentative areas of 

conclusions and recommendations; and 3) evaluation and analysis of data, 

preparation of recvmmendations, discussions of preliminary conclusions 

with informed officials and professionals, preparation of final report, 

and identification of areas/issues which require further detailed research. 

The subproject "Housing and Public Policy" is concerned with national 

housing policy with the objective of developing a model for evaluation 

of public policy options. A basic model of the housing market has been 

developed based on extensive discussions with ministry experts, previous 

studies, and field research. Sufficient specific data which arc required 

to test alternatives have been collected to allow initial limited computer 

runs to t~st the model as well as to suggest preliminary recommendations. 

The final phase of the work will focus on calibration of the parameters 

of the computer model through inputs of more refined detailed data. Var

ious alternative scenarios will be tcsted ior consideration of the minis

tries concerned with housill~. 

The goal of thc oubproject "Housing Construction Industry and Mater

ials Supply" is to determine priorities for the allocation of resources 

and investments I J increase the ava.11abH1.ty of building m.,terinlo. The 

focus .'.s on resources, production, dilJtribution, and consumption of 

selected materials, bodl conventional and non-conventional. Extenotve 

datahnv(~ been collected on ceDK!nt, bricks, ateel, glAHn, and Ryp!Jum, and 
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data arealmoat complete for lumber, floor tiles, and sanitary fixtures. 

Consumption data are still being prepared. The data will. give some indi

cation of housings' share in production and consumption of major building 

materials and allow the determination of alternative scenarios of materials 

~age in housing. Recollllendations will be developed in the final phase 

for maximizing the efficiency of use of both traditional and alternative 

materials. 

The final subproject, ''Housing Construction Systems and Design Norms," 

is concerned with developing gUidelines/references for appropriate housing 

and physical planning. There are two priulAry areas: 1) a study of the 

industrialized building systems in Egypt wi th focus at the dwelling 

scale; and 2) a study of ~:he larger scale aspects of the planning of 

settlements. In gathering data for bOl'l areas, particular stress has 

been given to a field survey undertaken in six selected low-income areas. 

These surveys are intended to be the prime source for determination of 

user needs, physical characteristics of dwellings, existing space standards 

anu costs, and income correlations. Close collabrJration has been estab

lished with one of the plants producing prefabricated panels and the 

study of industrialized building systems which allows direct applicabil

ity in recommendations and possible l:esting of modified designs in future 

research. Also, direct working c.ollaboration has been initiated with the 

group concerned with settlement patterns/standards and the General Organ

ization for Physical Plannu_g which is responsibl~, amo~g other casks, 

to assist towns throughout ~gypt in preparing master plnna and housing 

subdivisions. The planning group intends to dev.!lop alternative planning 

models for low-income areas based on existing and proposed codes, existing 

Bettlement realities, and developer/financing mechanisms in the last 

phase of the work. 

Joint recommendationo will be prepared combining inputs from all 

subproject areas for the final phase of the work. 
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II. STATUS OF PROJECTS: All of the subproj ecta are now in the final 

phase of analysis/evaluation of data, and preparing conclusions and 

rec~mmendations. 

A. Activities completed: Most of the data have been collected by the 

subprojects, and several field trips have been undertaken directed 

toward securing the required data. 

Data collection - all subprojects have essentially gathered the 

bulk of data required as support for their interest areas. The Housing 

Economy 6rouP has gathered information in two areas: a) material for 

determining the structure of the housing model; b) data for the 

calibration of the parameters of the model. This information has 

allowed the initial structuring of the model and the testing of the 

computer program. The Materials group has nearly com~leted its data collection 

for cement, steel, brick, gypsum and glass, particularly in the production 

area. Sanitary fixtures, lumber, and floor tiles are in the process of 

being surveyed and should be completed in September. The study on Indus

trialized Systems has been focusing its efforts on only one of the 

pre-fab systems imported from East Germany as a test case. Intensive 

meetings have been held with both the company's technical experts as 

well as with the designers of the first buildings with that system. The 

Site Planning group haa focused itq data collection efforts on reference 

case studies of existing settlements, existing and proposed standards 

for houslng and planning, and utility intrastructure standards and costs. 

Only the utility information is not yet complete at this point. 

Field trips - All subprojects have had several working trips to 

Cairo. The emphasis wa!1 for H.LT. teilDl members to work 1n Cairo during 

the summer to participate in the data collection efforts. Cairo members 

vnl meet with COllOterpllrt!J llt H. J. T. during the fall during the prepnr

ation of the initial summary repGrt. 

B. Activities plllOned: TIle focus of the last phase of the work is on 

the preparation of spccific, clear recommendations for the use of the 

varioU6 miniotricB. The "product" from each of the subprojects will be 

as followa: 
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Pro. Economy Study: a model of the Egyptian housing economy with 

various public policy alternatives tested through a computer analog. 

Prom Haterials Study: a) detailed data on lpecific materials 

including production, distribution, and consumption. b) specific recom

mendations as to possible causes of shortages and inefficienoios, and 

Dotcntial means to alleviate such constraints in building ~terials for housing. 

From Industrialized Sys tems Stu ... y: a) development of an evaluation 

system for prefabrication systems in Egypt. b) analysis and redesign of 

specific system in Egypt as pilot study to serve as model for other systems 

to be analyzed in future. 

Prom Site Planning Study: a) documentation of 6 selected low income 

areas studied through field surveys carried out during the summer 1917 

b) a comparative evaluation of old Cairo, a public housing project, and 

an informal sector areas as a basis for developing alternative physical 

planning models for future large scale housing developments. 

Field trips I Field trips are planned by Cairo Univers.1ty personnel 

to H.I.T. to discuss/prepare the final report as well aa to bring remain

ing data which vere collected. 

COMerence on COll9truction in Dcvoloping Countries: Members from 

both H.I.T. and Cairo University are planning to attend a 4 day conference 

sponsored by the World Association for Element Building and Prefabrication. 

Presentations will be made by industrialized housing experts who have 

experience in developing country situntioDB. In addition factory visits 

will be made to soveral of the parent companies whose panel factories 

are now being imported into Egypt. 

Joint N.I.T./Cairo Universitl) Heeting: Working seooioruJ are planned 

to be held at H.I.T. duriog the 2 week pcriod of September 26 through 

October 7. The purpose of the 0e80iono io to diocuso the progress/ 

statua of the research up to this point, to make planq for the completion 

ot the initial phaoe of the rcsearch, and to investigate alternatives 

for future long term propooalo. Participants from Cairo University will 

be a member from the Haterialo group and all membero of the Economy, 

Induatrial1zed Sys temo, and Site Planning gTOUpu. TIlroe miniotry officials 

trOll the General Organization for Physical Planning, Ministry of liouaing 
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and Reconstruction, have also been invited to attend. Aside from the 

specific seminars devoted to present and future phases of the work, 

group meetings will be devoted toward discussions of specific housing 

issues critical to the Egyptian situation. Side trips would also be 

arranged to specific housing interest areas in Bb8tDn including 

a pre-casting factory, on-go ins housing projectR, and meetings with various 

experts from area universities. 

C. Initial Preliminary Conclusions: Tentative recommendations which 

will be made at the end of the initial phase of the work cIln already 

be narrowed down into several ureas: 1) ParticuJar emphasis/study should 

be directed toward the informal sector of housing. This group, roughly 

estimated at 50-75% of all new conntruction, must be considered in any future 

development plang of Egypt; 2) The demand for several building materials 

is already exceeding the prescot actual production and emphasis must be 

placed on more efficient use of existing materials/methods and investi

gation of alternativc, non-conventional materials; 3) The prefabricated 

housing systcmn imported into Egypt must undergo extensive modifications, 
both in the dellign of prefabricated clements and in the design of the 

dwelling unit in order for tllcm to be acceptable for low income hOU8ing; 

4) The problem of low income housing io not with the individual dllell1ng 

itself, but one of government provided services/utilities. Government 

efforts should be directed tOllard providing baoic infrastructure, service., 

and more lJpprOprillte land dintribution and subdiv1aion, and ohould focus 

on larger scale iooues at the Bet tler.ent scale instead of tho individual 

dwelling. 

III. APPLICABILITY OF WORK TO GOVERNMENl' MINISTRIES. The research ot 
all of the three aubprojecto 10 intended to aooint tho variolUJ ministries 

1n their work. The !IoWling Economy group'o rcuult Ilhould ho 0: particular 

l..L'Je to the Min1.lItry of Plann1'llg ;111 lIell 00 the Ministry of Housing and 

Reconstruction. nil! model being developed IIhould nllol1 experimentation with 

varioWl pubUc policy optionn before actwll implementation. Specific 

policy changeo could be teuted, for examplo, relaxlItion of rent control, 

and their impact on other soc ton of tho economy could be lIocurtained. 
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The work of the Materials group should be of d~rQct use for the Mininstry 

of Housing and Reconstruction, the Ministry of Planning and the Ministry 

of Industry. Priorities of investments, areas of shortages for the specific 

building materials and realistic alternatives with non-conventional materials 

will be included in some of the recommendations of the work of the initial 

phue. 

The work of the Industrialized Housing group should be of direct use 

to the various government owned companies charged wi th using the impor~ed 

prefabricated systems. Appropriate policies of use as well as specific 

recommendatiOllB for modifications should be of interest to each company. 

The Site Planning group is focusing its work for specific use of the 

General Organization for Physical Planning (GOPP) in the Ministry of Housing 

and Reconotruction. Use of the work is for government housing 

inveStment policies to emphasis land control and provisiml of infrastructure. 

The work would be directly used in that the strong ties established 

include 2 full time architects/plann~rs from the Ministry to assist in 

the work. 

IV. FUTURE DIRECTIONS/TOPICS. Specific areas considered for future 

re.earch included the following: 

From Houslng Economy study: further refinement of model with the 

addition of more specific data. 

From N~terl~ls study: further research in new uses of conventional 

and non-conventional material9 with the teoting of new materials in real 

applications; furtlwr reaenrch into productivity of building mnteriala 

production ~nd use: evaluation of th~ effici~ncy of materials themselves 

.. now uoed 40 well ao that of labor, capitol (equipment) and oth~r matorials 

used in production and inotallat:1on; reoeal"ch into other non-material 

constraints on hOlloing production: mllnpower, constructiun equipment, and 

capi tal. 

From Industrl~llzod Systoms study: cxpanoion of otudy to include the 

other large panel nyotl.'lDo now being erected in Eqypt; teoting of actual 

rede.ign of panel oyotmlfl with full aize prototypeo. 

'raIJ Slto P14l1ll1D] Itud!lt three aroan were identified ao appropriate 

to both HIT and COPT intcrcotu: teaching, reoearch, and practical applications. 
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teaching: discussions centered around offering a seminar in the GOPP 

during March of next year; participants would be approximately 10 people 

from the GOPP in an intensive 10 day session evaluating a specific pro

ject as a vehicle for discuasion and as a means of presenting planning 

issues. Also, possibilities were discussed, where an outstanding junior 

member of the GOPP could attend M.I.T. as a student in the Master of 

Architecture program. 

research: continued development of basic documentation of reference areas 

of land/dwelling systems; ~~velopment of planning models of new areas 

considering staging, low income people, and cultural and economic situa

tion. 

practical: demonstration of principles in a specific site, both in a 

desert area of development, and in an expansion area in the agricultural 

region. 

A brJ.el slllIIMry of tho status of each of tho three subprojects 10110tltl. 

Each 1ncludes SynopsJ.s of Projoctl Status, J.nclud1ng activ1ties completed and 

pllinnedl Appl1cnb11J. ty of work to m1nJ.strJ.os I and Futuro d1rect101Js/topJ.c •• 
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Subproject: I 

ROUSING ECONOMY AND PUBLIC POLICY 

I. SYNOPSIS OF PROJECT. The subproject represents an attempt to develop a 

working saulatioD model of the Egyptian housing economy. :lnd to use this 

model in establishing and evaluating Egyptian houoing policy. The proposcd 

model departs from traditional modeling cfforto in developing coun'ricB in 

several respects. The first and mOHt impor .. llnt 16 thnt the model io not a 

direct normative or planning model. It contllillH no objective function which 

is either directly or implicitly tnllxlm1Zt·d. InHtead the model io a positive 

forecasting tool, although unlike thone dcv~ loped before. TIlilJ in the unique 

feature of the model -- it directly modclu tllc inotitut10no that characterize 

Egyptian housing. TheDe include lJevcre n.~nt control, part1nl public control ovcr 

investment and pricell, and an cxtt'!)!IlVI' black m"rk~!t. '11H'mOlhd take:; thl'tie inoti

tutiono alJ given nnd trieu ro predict individunl bt'hllviour k'lthill thl~m. Thin 

raiseo the third advantagc 01 thc model -- it contni!l~ 11 vldr rllngo of policy 

parameterlJ. In the ahort run th~'IH~ includt~ ~ov('rnornt twt houlling n'nts and 

material priceD, public houlJing inv~u[mrllt nnd fllctor HUPJllil~rt. In tlw longer 

run, the model elln bl! adopted to IItudy tilt' COntH~fJu .. neC"tt of intttitutionni 

changes ouch a9 the elimination of rrnt control. 

A model 90 ·ructun!d offern II lIur:lhl!r of I1dvnntllKC"rt 1111 1\ tuol in public 

policy making. Bccaunc it in Het withill tilt' InCIII Inrtliltitionlli frlllIwwork,it 

cannot be diacard.·d lltl "unrC"nlJlltlc". !;'·I:ondly. it In prlnclpl,' CIlII provIde pol

icy makeru vith rough t·tttjl!lnl(~U lUlIlIlt till' IllnH rllll ("()lItll'(I\Ic'nl~I'ri of ~,llt'rll.'t1ve 

policien. An tlueh. th~ lIolllJlnl.: r.Cllll\l:ny !;lIhprllJ"cl Il1t,'I\I!rt til try {II ,I"\',dop II 

locnl. Egypt1.m capHcity to rUIl 'lilt! r:ltHtify til" I'!lot!.,l--nlltt to Inll'Hrllll' it into 

portlonn of thft hOlltllnK d"c1Hloll mnkinK prOCt'H". 

II. SrATUS OF PRDJv.cr. l>urinK tha (inH I) ~olllhH of tho nubrroj~ct. four tllllU 

or 80ala were IdcntHlrd. To dnte lVO of thC! tAnka hllve been nucccutully 

completed. 



V-42 

1. The first task involved developing an "understanding" of the Egyptian 

housing economy: How it works, public-private responsibilities, regulation, 

etc~ Such "knowledge" was acquired through several trips and extensive 

talks with contractors, builders, academics, and government officials. At this 

point, project staff feel that they have a good understanding of the logic and 

structure of Egypt's housing economy. 

2. The second task involves translating this understanding into a specific 

computer-based model. Over the last serveral months, the project staff have 

been designing and programming such a model, in Fortran, on MIT's IBM360 

series computer. The model is ~till being tested and debugged now, but the 

stnff feels this portion of the project is progressing well. This final 

model will be operable on s~veral Egyptian computers. A more detailed dis

cussion of the model is found in Attachment A. 

3. The third task is to d~velop close working relations with academics at 

Cairo University and government policy maker'l in various ministries, who 

would aid in the development of the model and be likely candidates to later 

usc it. The projecl.. staff feel to dote that we have not been very successful 

in nccompli6hing thi6. So far, no economists have been found with sufficient 

experi~nce in Iiousing problems, and no archlt~cts or planners seem to 

have experience in econumic modeling. Ollr only successful academic 

contact to da~e In Professor M.A. Borrada. Thingo are not appreciably better 

at the ministeriol level. The Miniatry of J{outJing ond Reconstructlon i9 a 

very "admini~ltrntive" organization, with few planning functions. As such, 

tht'ir renponllivcnc:w to some of our overturcs haD been wcal-. The Ministry 

of Planning offer:1 0 potentially greater link, but we llre only now beginning 

to explore thi!l. 

4. The flnnl tauk In to o9uemb1e, from varloun oourCCB, data needed to 

calibrlltl! thl' model. The proJcct is fully aware of what data are nnd nrc not 

.1vnllable. hilt to tlntl! I.'e hnve bcen only modcrnlt!l y fJlIcceofJful in acquiring 

tlH'UI. W(· currently have dntll rl~qul'lItll III nt tlw Minlntrlell of lIolJfJin~ llnd 

Phnning. lind III tho official CI~nlllJU lIgency, CAPMAS. 
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III. FUTURE DlRECrrONS. The housing economy subproject currently envisions an 

extension through the summer of 197&. It is felt that the time is.necessary 

to finish the model, acquire data, expand the Egyptian contacts and actually 

begin using the mciel to analyze policy. The following timetable is suggested 

for these tasks: 

-Finish model: Sep. '77 - Dec. '77 

-F~pand Egyptian contacts: Sep. '77 - Feb. '78 

-Acquire data: Sep. '77 - Feb. '78 

-Model simulations and policy analysis: Feb. '78 - July '78. 

We feel this framework is quite reasonable and anticipate preparing 

a formal proposal for extending the project. 
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Attachment A: 

MODELING THE EGYPTIAN HOUSING ECONOMY 

Any attempt to develop a model of the Egyptian housing economy must 

recognize two important constraints. First, the government plays a major 

role in regulating the private sector as well as operating a separate public 

sector. Secondly, there is insufficient data for the application of sophis

ticated econometric techniques. Both of these constraints are discussed 

below, and each suggests that an algorithmic simulation approach is the 

correct and most realistic mode of modeling. A proposed model is then 

described along with a tentative system of equations. 

I. Egypt's housing economy is clearly divided into a public and a private 

sector, each with its own set of institutions and behavioral parameters. The 

public sector currently builds essentially a sing12 kind of middle class 

housing and rents these at approximately 1/5 of cost. Naturally there is 

~~cess demand, and waiting lines are long. There appears ~o be no monetary 

arbitrage in this market, despite occasional statements in the press that 

some units are illegally sublet at higher rents. Most local housing offices 

seem to enforce the law and so it may be assumed that the excess demand is 

semi-pennanent. 

Egypt's private sector operates in quite a unique manner. To begin with, 

one may imagine three submarkets existing within it: one for luxury housing, 

the other for standard middle class housing, and the third for lower class 

or "informal" housing. Within each submarket, the standing stock of housing 

has rents set by law. Units built before 1968 have fairly uniform and 

extremely low rents. Units built since 1968 have rents set ostensibly at 

marginal production costs (generally several time higher than old units). 

For each category of housinc, therefore, th(~re is a distribution of official 

rents. 

The important institution that holds this system together i9 a strong 

tenents'TLghts law that prevents a tenant from being evicted as long as he 

meets the official rent. Landlord~, therefore, cannot raise rents (even with 

a lease) because tenant3 will !limply refuse to pay. The landlord response is 

to charge a one time entrance fee. Although th!g is illegal, no arc rents 

above the prescribpd level, it occurs only once, aD a cosh transaction, and 

is impossible to police. A landlord letting an apartment, therefore, is 
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essentially selling it or permanently leasing it for an initial fee pIllS the 

official r,ent. 

Such a system severely discourages turnover and locks a landlord into a 

one-time opportunity to caver the lifetime "costs" of his unit. Individuals 

rarely leave an apartment because they can at best split the new "key money" 

with the old landlord and will be forced to pay full key money for a new 

apartment. Each year a few old units do turn over, however, and these plus 

new units constitute the supply of housing available for occupancy. The 

"price" such units command is determined by demand, and once rented (effec

tively sold), that price becomes part of the distribution of prices observed 

in the standing stock. There is thus a substantial current divergence between 

the average price of units within a submarket and the marginal price of new 

or turnover units. Consumer decisions aver whether to seek a new unit are 

based on a comparison of the average-vs.-marginal price. Supplier decisions 

are based purely on the marginal price. 

This system has a number of interesting features to it. For example, if 

the marginal price of housing is not rising, eventually, as units turn over, 

the average price will equal the marginal. As this happens, more and more 

people enter the mark~t since old housing is no longer cheaper than new. In 

short, the existence of l:~y money eliminates rent control in the long run. 

The continued existence of units with depressed rents 1M due more to I ('nants ' 

rights in conjunction ~ith the steady inflation of housing costs and prices. 

In such a s!tuation average and marginal prices continue to be different 

although each mo'P,,!s upward over time. 

The Dyotcm also results In some dead weight efficiency loss. The lump sum 

fee which is lost if a unit is vacated prevents individuals from freely trading 

with others, and thus units m .. 1Y be unoptimally distributed to families. The 

net distributive effect of the system is difficult to ascertain. A great 

many poor people benefit by probably living in units they cO'Jld not now afford. 

At the same time, thooe poor people who arc forced to seck housing at the 

margin arc much worse off paying fixed key money rather than rent. Wealth 

among the poor is scarcer than income. 

A final escape valvc io the opportunity to double up with relatives. If 

the number of houneholdG vllclltinr. unito pluo new family formation exceeds the 

units vacated plus new conntruction, prices rioe until the exceOD dcmnnd iu 

temporarily forced to !lcek nhelter .... ith ot.her,;. FrunilieD who hllve doubled up 

represent a continual pool of those looking for final homeD. 
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II. In any economy which is characterized by mUltiple sectors -- some of 

which have permanent excess demand ... - supply. and demand curves are discontinous 

and difficult at best to identify. Such features are hard to capture with a 

system of econometric equations. Thus even if adequate data were available, 

an algorithmic simulation model might more realistically portray the features 

of Egypt's housing market. 

Reinforcing this methodological approach is the fact that a usable time 

series on housing production, consumption, price and so forth simply does 

not exist. Scattered pieces ~f information are available for selected years 

and there is a wealth of small-sample or impressionistic information t but 

these are clearly inadequate for econometric work. An algorithmic simulation 

with "guestimated" parameters appears to be about the best that could be 

expected. 

111. The model will be~in by taking the current period distribution of 

people into houses (Nij ), the previous period's set of factor prices and rents 

(P£, Ri' Ri ) and the growth in urban families (6H
j
). Based on previous prices 

some households do decide to improve their housing and others are forced to 

vacate for random reasons. The closer average rents are to marginal ones, 

the more this occurs (Ill. A., B., C.). TIli3 group, plus new families and 

those in group quarters, constitutes each period's demand. The supply of units 

for occupancy in each period is composed of tl:ose units vacated plus new con-
T struction (~Ii). New construction depends on profits which in turn are 

estimated by the previous period's price of housing and the current prices of 

materials. It is assumed that suppliers pay black market prices for factors, 

either directly or implici~ly with waiting costs (in the case of queues). 

Official government prices for materials set a floor, but not a ceiling on 

factor costs. Given construction intentions, factor demands are developed 

(II. A., B.). 

Factor supplies are fixed in the short run since they are determined by 

previous prices (if the factor is private) or by government action (if public) 

(II., C.). The allocation of factors to contractors is determined by a short

run ~rket equilibrium in which prices adjuRt to distribute to those contrac

tors willing to pay the most (based on expected profits) (11., D.). Construc

tion proceeds (11., E.) and the new units are added to vacated ones for "salell 

(IV., D.). 



The pool of demanders is then allocated to the available stock with a 

logit choice model (III., D.), Since most people will seek to locate in the 

few public units that are available, this excess demand must be re-allocated 

to the private sectors (IV., A.). Short-run housing prices, in this marginal 

market, are then adjusted to clear the market (IV., B.). Again, excess demands 

are eliminated through doubling up. 

The pattern of allocation that results in this marginal market is then 

'JBed to update the overall configuration of families in units (IV., C,), and 

the housing prices that were nece~sary to clear the marginal market get 

averaged in with those of the standing, non-active stock (V., A.). Finally, 

of course, these marginal housing prices form the basis of consumer and 

developer decisions in the next p,eriod. Similarly, prices established in 

factor markets are used to establish the next period's factor supplies (II. 

A., C.; 111. A., B.). 

This forms the tentative structure of the model. The lag structures are 

certainly subject to change and numerous values of the var:ous parameters 

(1. E.) will have to be estimated. Our current view is that this will be 

done from ad hoc data -- and then evaluating model forecasts in light of 

recent actual market behavior. 
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EGYPTIAN HOUSING MODEL OUTLINE 

1. Notation 

A. Subscripts 

1. i· I,m categories of housing supply 

August 1977 

(Example: i· 1,5 , #5 is doubling up, 4 is public housing, 
1-3 are various private types.) 

2. j. l,n classes of families 

(Example: j ~ I, 1 low, medium, high income) 

3. t a time period 

4. 1· type of factor 

B. Prefixes 

S • supply 

D • demand 

C D consumption (ex post) 

C. Variables 

1 • l,p 

t\lt .. incrcase in number of families 

H • units of factor 

F • units of housing (stock) 

I • units of housing investment 

R • housing rents 

N • number of familics living in standing stock 

r • rate of rcturn on capital 

P • factor priccs ,. 
D. Vari.lblcs \.lith a " ovcr l .. .:m (e.g. I) arc cxogcneous. 

E. Behavioral Pnrnmp.tcrs 

a
j 

- utility parameter - ahare of income spent on non-housing itams 

Bit • prod. coefficicnto 

w( ) • profit function 

IDt( ) • supply function for non-public fnctors 

"i • short-rull l\dJu~tml'nt cocfflc1cntn for rents (pricos) 

di • cxo~~noug rate of annual unit vacnncicu 

~t • ohort-run factor price ndjuutmcnt coefficients 
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II. New Construction 

A. 
. 

Desired construction of new units as a function of expected profits 

T-l T 
Ri - E Bil P 1 

1 
i • 1,3 

i • 1,3 

B. Factor demand as a function of desired construction 

i • 
1 • 

C. Factor supplies as a function of factor prices and government usage 

for public sector construction 

if 1 is public factor 

if 1 is private !actor 

D. Determine current period market factor prices to equilibriate demand 

with fixed factor supply (based on previous period prices). 

tAPi • pi 61 r 1: DM~1 - SM~ . .J.!..l, 3 .. ~ 1 • l,p 

I ,; , 

E. Final factor consumption and unit construction 

T 
Oii1 • 

T 
0(41 • 

CIT • 1 

CIT • 4 

T 
DMit 

CIT 
4 B41 

T mln[6110iU l 
I. 

CIT 
4 

i • 1,3 
I. • l,p 
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~·II. Final Housing Demand 

A. Utility to families of renting new units at competitive private "rents 
T-l 

Ri : 

UMAXT • 
j 

i • 1,3 
j • 1,3 

B. Utility to families of continuing to live in units at controlled rents 
-T R

i
: 

c. 

D. 

-T -T-l i • 1,5 Uij • Uj(yj-Ri ,Qi) j • 1,3 

Determine what proportion of families living in the standing stock 

will seek relocation 1n any period: 

T T -T 
UMAX

T 
Hij - djNij if Uij > i • 1,4 j j • 1,3 

T -T tJMAXT • Nij if Uij < j 

T 
HSj • T 

N4j 

HT • t HT + 6aT 
j 1-1,5 ij j 

Determine the pattern of housing demand from this "pool" of fsmilies 

T 
DF ij • 

"hera Uij 

Uij 

Uij 
liT c 

Uij j 
t e 
i 

T • U
1j 

··r • Uij 

j • 1,3 
i • 1,5 

j • 1,3 
i • 1,3 

j • 1,3 
i • 4,5 
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IV. Short-Run Equilibrium 

A. Distribute excess demand from public'sector to private sectors 

If T 
E DF4j 
j 

recompute • 
E e

Uij 

i-l,3,5 

j - 1,3 
i - 1,3,5 

B. Adjust private prices so that excess demands are zero 

i - 1,3 

c. Final consumption of new and vacant houses in period T is added to 

those remaining in standing stock 

lUT+l • NT 
"ij ij 

T T 
Hij + DF lj 

i • 1,5 
j - 1,3 

D. Available housing supply in each period equals vacated units plus 

new construction 

N. Long-Run Equilibrium 

1 - 1,4 
j - 1,3 

A. Price of new and turnover units gets averaged into current stock 

1 • 1,3 
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Subproject: 

HOUSING CONSTRUCTION INDUSTRY AND MATERIALS SUPPLY 

I. SYNOPSIS OF PROJECT (see the initial project proposal for a detailed 

description): The focus of the study is materials as an input to construc

tion and the technology and economics of their production, distribution, and 

use. Products after the first year are to be in three areas: (1) a survey 

of the availability and utilization of major construction materials in Egypt; 

(2) tentative recommendations pertaining to the alleviation of the constraints 

imposed on housing production by particular materials; and (3) suggestions 

as to directions for future investigations. Concentration is to be on con

ventional as well as non-conventional materials, assessed as to their future 

potential in Egypt. 

Research activities for the first year have been divided into three 

general phases. The initial phase consists of overall structuring of the 

research, identification of the materials traditionally used in housing con

struction in Egypt and those which might be used, and data identification. 

The second phase is detailed data collection and compilation. 11lCse phases 

are anticipated to extend through September or longer if necessary. The 

third and final phase, identification of apparent materials shortages and 

inefficiencies in their use in housing construction and the underlying causes 

and formulation of recommendations to alleviate these difficulties, is to 

proceed thnugh November, with some preliminary findings and tentadvc con

clusions by September. December is reserved for the preparation of the 

first year report. 

II. STATUS OF PROJECT: At this point, Phase 1 activities have been com

pleted, Phase 2 is well underway particularly in the traditional materials 

area, and Pilose ) is just beginning. All activities arc expected to be com

pleted, as scheduled, during the coming period. TIlree trips to Cairo have 

been made to date, with at leaot one trip to MIT scheduled for the remaining 

quarter as well as perhaps another trip to Cairo. 
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A. Activities Completed: Phase 1 activities were finalized in July when 

the Egyptian and MIT teams met in Cairo. The type of data to be collected 

for the traditional materials is basically in line with that in the initial 

data list presented in the June progress report, with a few modifications, 

particularly in the consumption arca, as indicatcd bclow. It was agreed 

that data collection efforts would continue to bc focused on cement (used in 

concrcte work, mortars, and plastering), st~el (rcinforcing bars), and bricks 

(red, sand-lime, ccllular concrctc, and new clay bricks), procecding to 

glass, lumbcr (uscd in both thc final structurc and in its construction), 

sanitary fixturcs, and floor tilcs (primarily ccmcnt tiles) as time permits. 

As for thc non-conventional matcrials, somc prcliminary work had been done 

on plasticB, gypsum, and other matcrials, and it was agrccd to focus future 

activities on stabilizcd carth, gypsum, and lightwcight concrcte, among 

others. 

Thc status, prcscnt and futurc, of Phasc 2 activitics, data collcction 

and compilation, is summarizcd bclow with rcspcct to, first, traditional 

materials and,thcn, non-convcntional matcrials. A list of thc tablcs and 

figurcs summarizing much of thc data gathcrcd to datc on (1) gcncral infor

mation, (2) cemcnt, (3) stecl, (4) bricks, (5) glass, and (6) gypsum is in

cluded as Attachment A. Thc sources of information wcre recordcd for each 

type of data for refcrence purpoueG and are noted below in the discussion of 

the data collccted nnd that r~maining to be collected on thc various mate

rials. Lumbcr, sanitary fixtures, and floor tiles remain to be surveycd as 

time permitu. In gathering the necessary information, certain guidclincs 

wcre sct forth, including: (1) recording, whenever available, thc same t"ypc 

of data from more than one sourcc, leaving the judgment of reliability to thc 

data analysis stagc; (2) avoiding, ao much as pousible, the duplication of 

~ny data that wao ipcluded in the on-going Ministry of Industry studies of 

the building IIUlterialo Hector (referred to a!1 the Booz, Allen, Hamilton 

study) ~nd of the metallic products Hector (referred to no tile Atkino Plan

ning Study), unleoo there wan a neceunity for comparioon; and (3) concentra

ting, whenever ponnlble, un the conoumption and trade data compared witll 

local production and 011 production coot again!1t official and current oalc6 

priccfJ with time. Actlvlth'!J In Rlltilering data havc alno included monitoring 

and trannlRt.1ng artlc1(!/I from local newnpapcrfI, d(!aling with the houning 
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problem and with suggestions by authorities for its solution, which are of 

help not only to the materials group, but to the entire housing project. 

Much of the basic production, trade, and planned investment information 

per the data list in the June progress report has been gathered for cement, 

steel, bricks, and glass. The major sources have been visits to the four 

cement plants as well as other materials plants, a Ministry of Planning re

port on steel,and updating of the Building Re~earch Institute's study of 

bricks, as well as a few other sources like the Central Agency for Public 

Mobilization and Statistics' Statistical Yearbook, Federation of Egyptian 

Industries' Yearbook, Ministry of Housing and Reconstruction's Progra~e of 

Reconstruction and Development, Joint Housing Team's (MOHR, MOP, A.R.E. and 

Office of Housing, US AID) Inunediate Action Proposals for Housing in t.pypt 

and Housing and Conununity Upgrading for Low Income Egyptians, and various 

tables and figures collected from the Ministries of Housing and Reconstruc

tion (MOHR), Industry (MOl), and Planning (MOP). The Booz, Allen, Ilamiiton 

and Atkins Planning rep0rts have been particularly useful sources. In the 

case of the red bricks produced mainly by private sector factories, a special 

approach was adopted for collecting data on production, whereby data was 

based both on official records for brick factories (from General Organization 

for Industrialization) and on selective field surveys of the factories them

selves. In some cases, the full time series remain~ to be completed; for 

example, volume of production and imports/exports of materials in quantity 

terms will, if possiblp, cover the y~ars 1960, 196b, and 1970-1976. Further

more, planned expansion of pruduction capacity up to 1985, with an indica

tion of tIll' ~jtiltU~j of the project (e.g., under construction, financed, or 

planning 3tage), is still missing in some cases. Th~se particular items are 

needed for the housing economy model subproject all well ao for our own work. 

Varioun other i temn of infonnation, such as an indicatioil of inputs into 

production, have been collected for some materials nnd arc of primary inter

est to the materials project. 

An item of infurmation which we had thought wau not nvailable, but which 

we found at le:tnt for cement in the Uooz, Allen, Unmilton report, i~j the snle 

of material:. to howling an well an to other Bectorn. Thin give') un the ohare 

of production legally going to hOu/jing. With it nnd our e6timaten of housing's 

conuumption of material9, we can get HUml' l'ntimllte of the quantity of materials 
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flowing into the housing sector from other sectors via the black Dlarket. 

The sales distribution offices arc probably tIle best sources for this infor

mation for the regulated materials, cement, steel, glaos, and lumber; the 

unregulated materials arc unlikely to have such ('cntrnl offlceo. The nooz, 

Allen, Hamilton and Atkino Planning reportu nrc aloe p090ihilitic~. If 

these fail, it should be possible to eutlmotc Hales of at lenst structural 

materials on the basis of cement !Jale~ to hou~inR. Theflo data will be ob

tained fa r 1960, 1966, and 1970-1 'J7 6 whe rc pU!wi h 1 c • 

The collection of consumption infonnHt ion i11 more difficult but very 

impor'.:ant, as this sets our study apart from the other on-going materials 

studies. That Is, WL' agreed we uhould fOClIIl Oil !!lilLt'riLlI!! lIlHlgc in housing, 

and ho,", it might b'.! made morl! efficient by, for t'X'II:lplt~, lI!iinH traditional 

or alternative !l\.Ilterialu in nt!W waYti. The 11~it uf dilt.l jlt'rlilining to con

sumption in the dnta liot in the June pr()~rt~:I:l rt'POrl Ilt't'd:} tiO:llC reviti ion 

in light of our findings. I\! I flH con:I"!!lpllon l)f !!lillt'rialll on an il~grt~g.ltc 

basis, some information hau been coll",:ted fur c('::ll'nt. lael'l, brlcktl. lind 

glasB, and more in available tn iI n~pnrl, ,'Il( it It'd CYE!~\I!::'ll)_(iy.!.l E~ltil:Jat.·!1 of 

Some nuilding Materialn In I~E_._\ljl_t.~th~~_i'~I! __ I_r~tI2, prt'p"re~d hy Or. i'ousrl 

Khedr Ismail of the FaclIlty of Commt:rcc' .It Cairo lJlliv,'r:dty, lor tlll~ Gl~ncral 

Egyptian Orglll1izlltion for Building Hllt,'rLll:l ,1I1l! C'trill:Jl(':I, Till' 1100:. Allen, 

Hamilton and Atkil\u 1'1anl1'n~ rt'porttl 111:10 ItllVe' tlO!:Je~ nuclt !IHurt':l. Till! diffi

culty with thin ~ypc~ o( tlilt a i:1 that thl' !Jlllli Ii lor IIIICII t 1 Hllr"11 1 II v."nl~rllily 

not made clear in thc' plIhlirllll'll t,llur('c', 

For aggreKatc corwulUptlol1 of lhe' :iI'Vc'lI ::..\[(-('I,d:1 lor I (J(,() , 1(1(,'" .llId 

1970-1976. it 1:1 probably he'/Il jura [0 Wit' produ,:[lol1 plllrl 1:::porttl ::11nllll ")1.

porto plun uny chllnKc In Invl'lIlorll'/1 ,la .:11 ,'r;(I::-..\t •• (luc.d ::al"li ::11r:llt altur

natively he \Wt'd), l'roJI~cr Illlw l I II/W, ,"Ill !I., ,11111" oil IIIl 111'1":1(::-'1'1\[ h,1Il1t! 

using the HOlln'!! lind HOI"!l UHlir,,:! "II t::,\l"rLdll \w., p,.r 1.1: of lnv,,:,l::Wlll ilnJ 

planned lnve!ltmcnt In ViHlullti 1111!1wlry ",alt'H"rl"II; lhr. 1\,.,,:., AII'-I\. l"l~dlton 

report u/led thi!1 lUI nrw "ppro,leh tor "101 11:J,1I1I1H 11l(lIrl' 1"-t:a'l\l ("Ollrl\l:::Jpll·IIl, 

but then Ctlt1r:lIltl'tI o[lIe'r tnlltltrLal:1 Oil Ih,' I'Md:; II! IIIr.lr ,'.":::rl\[ t Il-:lIr •• u. 'Wo 

hnvc tJOI1lC dutu 011 thlll frOUl t10llH <Il1tl HOI', Illn (hr.)' ,Ht' 111("olltdrill'lIt \itth 

each other llod lncomple'te'; Wt' lire' I'rrlH!lltly (Iyllltt (II elrllr up lIH~~11 {lu"'*tiona 

nnd Rot further lnfonnlH tun. 
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Most important is consumption of materials by housing. This is best 

estimated on a disaggregate basis using technical coefficients (i.e., volume 

of materials per square meter of housing)' and volume of housing production. 

This should be done for a couple different types of housing, such as 3 or so 

kinds of formal housing (i.e., public/private, low/medium/high incomu level, 

load-bearing/skeleton-frame construction), 1 or 2 kinds of informal housing, 

and 1 prefabricated model. The housing economy model ~ubproject is trying to 

obtain estimates of housing pror.uction on this disaggregate basis for 

1960, 1966, and 1970-1976 th~.Jugh the MOHR, and their model will project 

housing demand to 1985. 

As for the technical coefficients, several possible sources exist. For 

formal housing, these include: (1) the Joint Housing Team's Immediate Action 

Proposab for Housing in Egypt; (2) an estimating book, prepared by the Gene

ral Organization of Building Contractors, available in the library of the 

Building Research Institute; (3) the work which Mr. Ahmed Gharib's group at 

the MOIIR is doing; and (4) data used at the governorate level for their 

allocation of material!} (obtainable by visiting one or two governorates). 

The 1962 and 1977 (not yet passed) building code and specifications law and 

1969 modHicntion of the law might abo be helpful. The suggestion was also 

made by the Egyptian team thut we ('eve lop our own technical estimates based 

on typical plans which can be obtained from the MOHR; this has been done .:or 

brick usage tn low-cost housing, lAnd could be expanded to include various types 

of housing Hnd variouB mHteriHls. As for informal houuing, the Joint Housing 

Team' f) lioUB iEg and Community Upgrading for Low Income Esyptiar'" has some in

formation. Secondly, the informal sector Burvey of the housing project is to 

produce the raw datil on mllterial!) usage (e.g., structural type, internal and 

external wall thickne!l!H!!l, wall height, and dimenoionB of rooms for units 

surveyed -- from th!~i brick U:lIIgl! can he e9timated) llnd to develop typical 

houHlng type~J with rnaterialll U!lllgc indicated; !lome of thefJc figures have 

nlrcady hCl'!l dev,!loped. Flnnlly, WI! aloo had an interview with a 3mall con

trllctor who ,It'tailt'd. in pricc lind qunnt Lty term!), the materials uaed in very 

lOW-CUll t (t hOIII:il not opec If iCII) ly lnformll 1) hous Ing. One thing which needs 

further InvL'lItJ~:lItl(J1I tlt!!1 i1l what pC':O:CCllt of these materials in the informal 

!lector ilre [l·cydl!tI. All fOI" prcffliJricotl!d houuing, we have Dome figureD on 

cnmrmt lind Iltt'ol Wll' In thl! IIhell (rom Dr. Adel ~'areed of Prefabricated Houses 
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Company and a table from the MOHR giving cement requirements for production 

and erection ~f the units by various plants. This should be sufficient for 

getting at least a rough estimate of the technical coefficients for such 

housing; the architectural component of the housing team may be able to give 

us some further information as their project progresses. 

One last item falling under the consumption category in our initial data 

list is official and black market prices of the seven materials for 1960, 

1966, and 1970-1976. Some information has been collected on this. Sources 

we have include the Joint Housing Team's Immediate Action Proposals for Hous

ing in Egypt and Housing and Community Upgrading for Low Income Egyptians 

and Battelle's Egypte Resume and Egypte: Statistiques de la Construction. 

Additional sources pursued or being pursued in Egypt include the sales dis

tribution offices, the ministries, the Central Organization for Prices in 

Nasr City, and talking to some contractors who purchase materials regularly. 

In surr~ary, these various data will give us an indication of housing'.s 

share in production and consumption of Tnajor building materials, as well as 

a clear picture of alternative scenarios of materials usage in housing. 

Based on this and our knowledge of materials availability in Egypt, w~ can 

begin to develop recommendationa for maximizing the efficiency of use of both 

traditio~al and alternative materials in housing. 

PhaGe 2 activities of data collection and compilation in the area of 

non-conventional materials have also been progressing. In order to start 

discuspions respecting possible non- or under-utilized materials for housing, 

preliminary exploratorj reports were prepared, respecting: (1) plastics, 

(2) gypsum, and (3) other materials. The rationale behind the plastics and 

composites report was that,with the growing petrochemicals industry in the 

Middle East, polymeric materials and the composite materials employing them 

are at Ie' ~ ~f potential interest in housing. They have exhibited rapid 

growth in LII~ United States, Europe, 3nd Japan, particularly in the form of 

composites. Whether or not this is a potential source for the future depends 

upon the growth of the industry, particularly in Egypt. Prospects look some

what promising though in that it has been learned that plasticB are to be 

locally produced by a Joint venture company for the petrochemicals industry, 

providing Egypt with nearly 300,000 tons yearly of plastics such as PVC, 

polyethylene, polystyrene, and polypropylene, and that a limited amount of 



V-58 

melamine resin is already being produced by a public sector company at Man

soura City. 

Hith respect to gypsum, Egypt has large deposits and a long history of 

use, but its potential appears not to be attained. This is particularly 

true of some of the newer developments in gypsum such as fiber reinforcement, 

which greatly increases its strength and resistance to impact. Others are 

newer plasters and hard cements derived from gypsum. As indicated by the list 

of tables and figures in Attachment A, much data has already been gathered. 

regarding the availability a .. J use of gypsum in Egypt. 

Among the materials briefly noted in the third paper are: stabilized 

earth, surface-bonded block, sulfur, high-strength mortars, bamboo, high

speed paint spraying, and lightweight wall and partition construction. Stab

ilized earth is of great interest as a low-cost, widely-available material, 

particularly for single-storey or low-rise housing in towns, villages, and 

rural areas. A great deal has been done in other parts of the world that 

should be examined preparatory to possible development in Egypt. In surface

bonded block, masonry units such as concrete block and brick are laid up ra

pidly without mortar, and fiber-reinforced mortar is then plastered to the 

surface, bonding the wall and providing a weather and wear-resistant surface. 

Although glass fiber has been used most, natural fibers available in Egypt 

may perform satisfactorily. Sulfur is becoming available in many parts of 

the world a~ a by-product of oil extraction. It has been shown that building 

blocks and mass concrete bonded with sulfur rather than portland cement can 

be achieved at low cost. If sulfur is available in Egypt at low cost, aa it 

appears it might be, it may help to ease the cement problem for concrete and 

concrete block. The promining work at the Building Research Institute re

specting tIle new and improved clay bricks brings up the queotion of improved 

mortars. The i~corporation of polymeric materials can greatly increase the 

tensile and shear strengths of mortars, as well as their adhesion to brick 

and block. Other additives and replacements for cement and lime may also 

result in improvements, leading to improved quality and more efficient methods 

of construction with masonry. Bamboo has already been well-studied in Egypt 

as well as elsewhere; its potential and problems are well known. Nethods of 

painting entire roomn by power opraying have been developed which greatly 

reduce the time and materials involved in finishing buildings. This might be 
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particularly appropriate for the new prefabricated housing soon to be erected 

in Egypt. Wail and partition construction, involving light metal framing 

and a variety of wallboards, including gypsum, and making provision for util

ities such as electrical lines, greatly reduce the weight of buildings and 

accelerate the construction process. 

As a consequence of these three preliminary reports and the joint meet

ings in Cairo in July, it was decided that stabil~.zed earth, gypsum, and 

lightweight concrete would receive special emphasis in the immediate future. 

In addition, consideration is also to be given to sulfur, high-speed spray 

painting, surface-bonded block, improved bonding of masonry, pla~tics as 

adjuncts to other materi.als, and sandwich construction. In search of further 

information in these areas, letters have been written to various agencies, 

such as the East-West Center in Hawaii, United Nations, Bandung Institute of 

Technology in Indonesia, and CENAC at Ciudad Universitaria in Colombia, and 

some replies received, as well as a review of the available literature begun. 

Investigation of the availability of the requisite materials, in both raw and 

manufactured forms (e.g., gypsum, materials for lightweight aggregate, sul

fur, water glass, and flue ash) is underway in Cairo, with much data already 

collected on gypsum as indicated in Attachment A. 

Phase 3 activities are just beginning. Tentative conclusions and recom

mendations concerning each building material studied, leading to a developed 

technical and economic basis for a national housing policy, will be included 

in the final report endlng the initial year's work. According to the pre

liminary analysis of the data gathered to date, however, two very general ob

servations can be made: (1) the demand for building materials in many cases 

is already exceeding present actual production; morrJver, the rate of increase 

in the demands in coming years is expected to wid~n the gap between production 

and consumption, unless serious nnd active solutions arc taken for alleviating 

building materials shortages and/or inefficiencies; and (2) the need is essen

tial, therefore, for the improvement of the efficiency of locally produced 

building materials ao well as for the introduction of new concepts for the 

utilization of locally available raw materials. Thc following sorts of issues 

will be taken into consideration in developing our final reconnnendations: (1) 

defining any shortage or inefficiency in une of raw materials needed for build

ing materia)s processing, nnd the amount of thcir rCAcrves on ahort and 
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long-term bases; (2) identifying, if possible, any obstacles hindering build

ing materials production to establish means for their alleviation; (3) deter

mining local production through time and planned investments, and comparing 

these with actual consumption to determine needed expansions or new projects; 

(4) establishing production costs against sale prices through time to detect 

any exaggerated profits; (5) studying the fluw of materials distribution from 

producing plants to the consumer to locate transportation problems/distribu

tion gaps; (6) determining materials allocation to the housing sector compared 

with actual materials consull~t'tion by that sector to locate any attraction to 

or from competing sectors; and (7) estimating the technical coefficients upon 

which the allocation of building materials to housing is based and the actual 

coefficients for formal and informal housing to locate any waste or shortage 

in materials usage or distribution. 

As for travel in this quarter, in late June/early July, Professor Dietz 

and Dr. Rossow, along with several other members of the ho~sing team from MIT, 

went to Cairo for the purpose of conferring and planning with their counter

parts. In the course of his week-long visit, aside from meetings at the uni

versity, Professor Dietz nl~t with Dr. Moustafa EI Hifnawi, Chairman, and others 

at the Bl!ilding Research Institute and toured the facility; visited a tradi

tional brickyard and a modern asbestos-cement plant; met with Mr. Ahmed S. 

Mourad, President, and Dr. Adel Fareed, Project Manager, of Prefabricated 

Houses Company and with them visited their new plant, one of elever. such 

plants being erected in Egypt, and a housing site where domed and vaulted roof 

units on concrete molds were being precast; and, on the last day, went to Suez 

with several other members of the housing group to see the King Faisal housing 

development and general reconstruction efforts in Suez, as well as the new 

vehicular tunnel under the Canal. A major portion of Professor Dietz's time 

in Cairo was spent in discussions with Dr. Mahmoud Reda, Professor Hassan 

Fahmid Imam, Dr. Mohamed Ramez, and Professor Ahmed EI Erian regarding the 

three prelIminary reports he had prepared and tile direction of activities and 

division of responsibilities for the remainder of the year in the area of non

conventional materials. On his return to Booton, Professor Dietz stopped in 

London to visit the Building Research Establishment Laboratori~s at Watford; 

there, he discussed their work in fiber-reinforced gypsum and its possible 

application In Egypt and the subject of stabilized earth, as well as obtain

ing pertinent literature. 



V-6l 

Dr. Rossow's two-week visit overlapped with the last couple of days of 

that of Professor Dietz, during which time meetings with their counterparts 

and the trip to Suez were the major activities. Most of the rest of Dr. 

Rossow's first week was also spent at the university. In the course of our 

various meetin~s, the materials group reviewed the data on traditional mate

rials th3t had been gathered, identified the gaps remaining and potential 

means of filling them, and discussed some preliminary findings and conclu

sions, as well as confirming our work schedule for the rest of the year. A 

couple of meetings with the housing group as a whole were also held during 

the first week in order to bring everyone up to date on the status of the 

various subprojects. Collaboretion among the subprojects is particularly 

important with regard to the survey of the informal sector. In the course 

of our general meetings, the details of the survey were discussed and changes 

incorporated as necessary; meetings with the students actually doing the 

survey were also held, and trips were made by the MIT team to two formal and 

two informal areas to be surveyed. 

During the second week more of Dr. Rossow's time was spent in the min

istries and in meeting with a couple of industry people, although a final 

wrap-up meetinr ~as held on the last day at the university with the materials 

group. It was during this week that she had a chance to review the Booz, 

Allen, Hamilton and Atkins Planning Phase 1 reports (market studies basically). 

The general feeling was that they have good data on the production side, but 

focus less on the consumption side. Moreover, they are aimed at total con

sumption, and are not so concerned with housing's share and how materials 

are used in housing, whether or not their use is efficient, etc. In the 

Booz, Allen, Hamilton report, for example, consumption of all materials 

appears to be based on cement consumption, which might be reasonable if one 

is considering a particular type or mix of construction and structural mate

rials, but seems less reasonable if one is looking at aggregate consumption 

with a potentially changing product mix and all materialo including finish 

items. AlGo, consideration of the informal sector in housing construction 

appears to be rother vague; in the case of the Booz, Allen, ilamilton report, 

for example, a figure of 12 percent 10 added to the official consumption 

figures to cover repa1rn, minor worko, and other. It woo at this point, then, 

that we decided our effo~t9 Oilou1d he focused more on the usage aide, both 

in formnl nnd informal houoinR. 



V-62 

B. Activities Planned: Activities required to complete this first year's 

effort fall into three categories: Phase 2, Phase 3, and final report writ

ing activities. As indicated in Section II.A, certain data, particularly 

that pertaining to consumption, remain to be collected on cement, steel, 

bricks, and glass, while the full set of data is yet to be gathered for lum

ber, sanitary fixtures, and floor tiles. To the extent possible in this first 

year, these Phase 2 activities will be completed by the end of September, be

fore the visit of Egyptian team members to MIT. Phase 2 activities pertain

ing to non-conventional mat(;ials will continue through the end of October. 

Activities at MIT will focus on the collection and review of available lit

erature and other sources of information on the technical and economic 

aspects of developing/adapting Eor use and actually using stabilized earth, 

gypsum, and lightweight concrete, among other less conventional materials, 

in housing construction; activities in Cairo will be more concerned with in

vestigation of the availability of the requisite raw materials and suitabil

ity of such materials for use in Egypt. Phase 3 activities, formulation of 

our tentative conclusiuns and recommendations regarding building materials 

and their use in housing construction in Egypt, on the basis of our first 

year's findings, will continue through mid-November. The joint meetings to 

be held at MIT in late September/carly October will be an especially important 

time for development and discussion of these ideas. It is at this time also 

that the final report will be outlined and responsibility for its writing 

allocated among the team members, such that it can be completed by mid

December. 

As for planning next year's work, a proposal concerning our research 

activities for next year and beyond will be prepared by mid-October. Possible 

directions and topics for this research are noted below in Section IV. This 

will be another major activity to be undertaken in our joint meeting in the 

early fall. 

Tile last ltem is travel planned for the remainder of this first year. 

In late SepLnmber/carly October, Dr. Reda, along with scveral other rlembers 

of th~ housing team from Coiro, is to visit MIT for nenrly two weeks. Aside 

from making it possible for the materials nnd housing groups au a wholc to meet 

in numcrOUH workinR nessiono, this nlso gives the Egyptian team members an 

opportunity to observe nnd utilize the facilities and resourceu available in 
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the vicinity of MIT. In the course of the above discussions, several activities 

have been noted which are expected to be accomplished at this time, includ-

ing: final gathering of Phase 2 inputs on conventional materials, discussion 

of Phase 2 findings to generate Phase 3 outputs, discussion and writing of 

the proposal for next year and beyond, and iinally, outlining and allocating 

responsibility for the writing of the final report for this initial year. A 

visit to Cairo by Dr. Rossow in late November has tentatively been scheduled 

to wrap up Phase 3 activities and the final report. 

III. APPLICABILITY OF WORK TO MINISTRIES: Concern over building materials 

availability and utilization is spread among three ministries, the MOllR, MOl, 

and MOP, whose activities often seem to overlap and sometimes even conflict. 

The MOHR, for example, regulates the supply of cement, mainly, it appears, 

through the Egyptian Cement Office. Through Mr. Mesalamy's office (Under 

Secretary of Supply and Procurement), the MOHR appears to be involved in 

trade in all controlled materials, comhining planned investment in various 

sectors with their respective technical coefficients to arrive at materials 

needed which, when compared with materials locally produced, yields trade 

figures. Allocation of controlled materials to local governorates for housing 

construction also seems to be handled through Mr. Mesalamy's office; at the 

governorate level, then, materials permits are issued for particular types 

of housing and I1Ulterials quantities. The MOl regulates the supply of other 

controlled materials, including steel, lumber, and glass, also, it appears, 

through distribution offices. Licenses for materials production arc issued 

through the General Organization for Industrialization (GOFI) within the MOl 

at the time a firm commences operation. The MOP plann investment in various 

sectors; balled on this, then, and their respective technical coefficients, 

it entLm;tteH materl .. Jl!1 needtJ much .111 the MOIIR doeR, except thnt the two Bets 

of numbcrn appear to conC} Lct. Tlw MOP nlllo nppcarn to plnn Jnv(~lItmcnt in 

exponoion of materialB production, although it ill not clcllr whether the MOP 

or the MOl/MUIR initintcn thin. 

Several IJtudieo involving building mnterial" to vnrying degreell, lllJido 

from ours, arc going on in conjunction with thclle thrl!c mtnll1trifw. Joint 

MOHR-AID team" arc inventlgating varioun houlling inuuen: (1) firtH, in " 

rothor goneral context in their initial report, Immcdi"to Act Ion l'roponnln 
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for Housing in Egypt, where some issues pertaining to materials in housing 

are raised and some statistics given; and (2) second, in the more specific 

contexts of their three more recent reports, one each on finance, urban land 

use, and low-cost housing, where only the latter gets into the subject of 

building materials, identifying their use in informal housing to some extent 

and updating some of the statistics presented in the first report. A study 

just beginning, under the direction of Hr. Gharib in the MOHR, is the devel

op:nent of new technical coefficients for materials use in different types of 

housing construction; as this is directly relevant to our work, we are pres

ently trying to contact Mr. Gharib. The GOn, within the Mal. under the 

financing of the IBRD, is carryine out s1" sector studies with in-house people 

as well as Egyptian and foreign consultants, Tvo have been repelltedly men

tioned as being of particular interest to our project: (1) building mate

rials sector study (excludes lumber and metal products) u6ing Booz, Allen. 

IIamilton as foreign consultants; and (2) metallic products sector study 

using Atkins Planning as their foreign consultants. These we have found to 

be largely focused on the production end, with eHtim.1tes of consumption on a 

rather aggregate ba!lin; we are thu!. rely ing on them for twme of the more 

production-type data and trying to focu" our efforts on identifying houaing's 

share of production Hnd Ltli Uljilge of material!> and efficien.:y thereof. As 

of July, the HOP .... as very activel) involved in developin~ it!) next five-year 

plan. 

With thi!. underlltanding of the conccrnu of tlw three minifitril'~1 regard

ing the ;lVailabillty and utilizatiun of huilding tnaterial!), it i!1 cltwr that 

thl! f.illdlng:. "f our Htudy Hrc uf potential itnportllnce ilnd intcrellt to each 

of thelll in tlll'ir fllture pllllming .activitic!l. They need to know, for example, 

.... hnhcr Ilppilrcnt lihortagcll in tlw !iupply of particular matl'rialu reflect true 

tlhort.lgl!!1 (1 .• ' .• ~lllpply iii Il'Uli thlln dl'!:lilnd perh.,pu bec.luuc of c(!rtOlln 10ng

tl~rm p["oldl·m~l. likl' 11I!lufficll'lIt l';II',lcity, or more nhort-term oneu, like 

jlr1t::ll1f.: or IJllw.ll;d ~1l'Clor d"lnillllh)()[" .... \Il·tlwr they ac:twdly refl(~ct problema 

in Initt,'rilll:. dl:.triblllioll ur 1J1111;~illllllI. ilmollv, oth"r conditionli. On tho 

hl\~I1!l of our lilldlll~:!i. Illl'lI. WI' ("III h"Hin to r"COrnm('lllJ IIctiollll wherIJhy Kovorn

r::.'n t 'IIHI iIH\tW try III t HI! ( bev,1 n t (l .tlll'v IlItl" flOrn,' lJ f tho CUIIII t ra i nt!1 impo/led on 

;lOu:dll~ I'r ll tltH'llol1 by t'Olltltrlll'l tOil :niHI·ridltl; tlwlie mlRht tnclutlo, for l!)(llmple, 

"~l'tHltd()1I llt' produc( tlln of \Inn tculllr Inll(('r!nlll, duv"loplnt'llt/lll.l1pllltiun or 

http:tiding.ri
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n~ materials, setting/lifting of price controls, and adjusting the 

utilization of particular materials. We further believe that the current 

project can playa positive role by assisting the ministries in the develop

ment of improved data compilation and usage techniques. 

Our interactions with all three ministries to date have been reasonably 

extensive in an effort: (1) to gain understanding of and insight into how 

the housing and building materials sectors operate and interact, and what 

problems they face; and (2) to collect data, as the ministries are the source 

of much accumulated information. A list of some of our ministry contacts to 

date, as well as an indication of the nature of the exchange, is given in 

Attachment 8. It might also be noted that Mr. Tarek Selim of the Minister's 

Technical Office in the MOHR will be coming to MIT this fall to participate 

in the Center for Advanced Engineering Studies program for a year or so, 

perhaps ultimately entering a graduate degree program in engineering at MIT. 

As for the future, we need to make our ministry contacts more solid -- to more 

firmly enlist the support of under secretaries in the MOHR, MOl, and MOP, with 

the result that personnel under them begin working more directly with us, as 

has been more the case in the other ministry-related studies noted above. 

We need to strengthen our three-way team of MIT-Cairo University-Mini~try 

participants. This is of critical importance if we are to continue to gain 

the active support and endorsement of the ministries and potential implement

ation of recommendations we might make, becaube this is the only way we, and 

they, can continue to be assured that our activities are relevant to and in 

the interests of the miniutrieo. 

IV. FUTURE DIRECTT' NS/TOPICS: Potential directiono for work beyond this 

first year lie in three nreaa, two involving further research in the building 

materinlo field nnd one involving research into the other resources constrain

ing hOlllJing conntruction. The first topic entails expansion of our work done 

thin year in tile aren of conventional and non-conventional materials along 

oomcwtlat more technical linen. Some npecific items to be reoearched might in

clude: improvement of the qunlity of certain traditional building materials 

through the lit l11znt ion of planticfJ, reninn, sulfur, water glass, and fiber

glaoo; ntnbl11zntion of ~artll; utudying the various napectB of utilizing gyp

lum in the bulldlnK lndu:ary; production of lightweight aggregateD from cleyey 
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deposits and their utilization in the building industry; and determination 

of optimum use of available limestone deposits in building materials pro

duction (e.g., in lime production, as an aggregate for concrete, and as 

regularly shaped bricks). This program of research would be directed toward 

studying and utilizing locally available raw materials in the building indus

try in Egypt, materials which are already largely known and applied elsewhere, 

although they might be relatively new or untried in Egypt. Research activi

ties thus fall into three basic areas: (1) information search on the parti

cular materials (e.g., their use in other countries, resource availability in 

Egypt, and so forth); (2) development, as necessary, to adapt the materials 

to Egyptian conditions; and (3) most importantly, application of the materials 

in actual production and construction. Dr. Adel Farced, of Prefabricat~d 

Houses Company, might be particularly helpful in such efforts, as he is in

terested in testing new materials and techniques, ~uch as high-speed paint 

spraying, alternatives to cement floor tiles, and lightweight aggregates, in 

conjunction with prefabrication. 

Further research into the productivity of building materials production 

and utilization is a second area of potential interest for work beyond this 

first year. The productivity and efficiency of particular materials as they 

are now used in Egypt and how this might be improved warrant further investi

gation. Moreover, the utilization of labor, capital (equipment), and other 

materials in the production and installation of these materials is also of 

concern. Given the greater availability uf time and better knowledge of the 

data bas~, existing and potential, some of the more sophisticated analytic 

tools, such as production functions and input-output analysis, may be appro

priate for investigation of these issues in the future years of our project. 

A third direction for research for next year aud beyond is to extend the 

study to include the remaining resources affecting housing production, so as 

to complete our picture of resource availability and utilization in housing 

and construction in Egypt. Probably the next most important re30urce to 

study is manpower in the form of skilled and unskUled labor, contractors, 

and professionals; skilled labor for housing construction appears to be in 

particulari. short supply, due to its high rate of temporary migration to 

other Arab countries where wages are much higher. Construction equipment and 

capital us needed by contractors for cluipmen~ purchase and working capital 

might also be considered. Land and capital for financing represent still two 
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more resources impacting housing, resources which the MOHR-AID studies have 

recently been investigating. In any case, it seems clear that more in-depth 

analysis of these resource problems constraining housing production in Egypt 

is needed in the near future. 
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Attachment A: 
Liql of Tables and Figures Summarizing Data Gathered to Date 

1. General Information 

Number of buildings and housing units in Egypt (May 1966 census) 
Units built for urb.an and rural housing (1969-74) 
Quarry production of building materials (1952, 1969-74) 
Local production of building materials (1952, 1968-74) 
Private sector production of building materials during the years 

1975 and 1976 -
Values of building material industries output (1952, ~969-74) 
Development of production in constrt ~tion and housing sectors at 

cur~ent .prices (1969-73) 
Development of labor in construction and housing sectors (1969-73) 
Development of wages in c~nstruction and housing sectors at current prices 
Development of income in construction and housing sectors at current 

-prices (1969-73) 
Annual increase in prices of building materials (1961-74) 
Proportionate cost of materials per 100 EE of residential construction 

(March 1974) 
Technical parameters and coefficients of informal sectors (1977) 
Annual increase in construction costs (1961-74) 
Cost changes of items encountered in housing jobs during years 1962 

to 1965 
Official and unofficial market prices of building materials in 1976 
Public expenditure by h0using and utilities sector as related to 

total expenditure by all sectors (1969-74) 
Investments in construction and housing sectors at current prices 

(1969-73) 
Building materials demands for 1977 based on an investment plan of 1300 

million EE of which 715 million EE specified for building and con
struction sector 

ImpJ~~s demand estimate for building materials in 1977 based on a 715 
million EE investment plan 

Building materials demands for 1977 by private and public sectors based 
on an alternative investment plan 600 million EE for building 
and construction gector 

Five-year plan of investment in building materials for years 1976 to 
1980 

Exports and imports of stone, plaster, cement, asbestos and glaas 
(1969-74) 

Building materials imports (1975 and 1976) 
Imported building materials during the years 1975-77 
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2. Cement 

Cement producing companies and their production capacities 
Raw materials quantitics and chemical composition utilized 

in cement producing companies during 1976 
Dcvelopment of total local cement production from 1961 to 1976 
Cement production during yearo of 1970 to 1976 distributed among 

producing companies 
Production of clinker and different types of cement by different 

companies in 1976 
Additional and total production copucitie9 expected from 1975 to 

1984 
Projects for cement production under execution 
Predicted total production copacitieB of cement up to yc~r 1982 
Meono 01' transportation of cement within the period of 1970 to 

1973 
Sales and production conto of 10colly produced typca of cements in 

1973 and 1974 
Price cr~ngcn of locally produ~ed typeo of cement (1973-77) 
Production versus conoumption of cement from 1970 to 1974 
Cement consumption of various Hcctorn during ycnrn of 1970 to 

1974 
Quantities of cement allocated to vorioufl tJcctorfJ from 1960 to 1976 
Estimated demandu for cement from 1974 to 1981. 
Exports, quantity 3nd value, witl.in the period 1964 thrrugh 1974 
Exports and imports of cement compare1 with local production during 

1971 to 1976 

3. Steel 

Rescrves of Egyptian iron ore 
Iron ore production (1952, 1969-74) 
Comparioon of working efficienciafl of 8t,,1 producing compani •• 
Weight percentageo of banic IMtorill1u needed tor producing a ton 

of oted 
Reinforcing Atec1 production (1952, 1969-74) 
Production of utce1 rcbllrn 37 LInd 52 by puhlic !lector companieo 

(1968-73) 
Production capncitic!" nnd flctUll1 prc)lluction of Itt(w1 reborn hy exhtiog 

companieD in 197) 
Expect~d fltee1 production from ('xlillnulon Ploj~ctl1 197(1-1985 
New production cnpllcit1cn l1c:c~()rcllIlH to pl11nncocl coxpnnnion project" 
Total planned production cnpllc1ttrn UI\[l1 yconr 198'. 
Steel rnbarfl production lind production COl1tl1 thruliKh YC'tHII 1973, 1974, 

and 1975 by public "ector CIJtDl'Al\icorl 
Prico cru.ngcn n( fltee1 rrbllrn clurillK til" j1,~rl()cl or 196) throuKh 

September 19, 1973 
Steel pricn" to connllmrr for tilt': nlt"r.l 17 Ant! ')2 clurlnH tho lloriod 

trom Soptrmbttr 20, 1973 lo HAY 2' •• 11)77 
Staal pricDn to connutDcr (or ISlr.r-l J7 ntHS ~2 "tl1rt 1t,,~ Hny 2'., 1977 
MeanA of tnlnnpnT[nl Ion of tltl'cd chlr InK l'J7) 
DiftRrnm ot th" ,l1ntrihut!on "rell'r-nlt or IIl",,1 rfllnforcumrnt 
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Allocation of locally produced and imported steel rebars to various 
sectors in 1973 

Steel actual consumption and demands estimnte until year 1984 
Actual and minimum demands for steel 37 and 52 through 1974-84 
Variation in factors influencing steel demands with time 
Quantity and value of imported steel during 1960-73 
Quantity and value of exported steel during 1960-72 
Total production and imports of steel compared with distributed 

quantities to give inventories (1967-77) 
Prediction of surplus production for export (based on steel 37) 

4. Bricks 
.. 

Develormen~ of brickpLoduction from 1963 to 1980 
Red brick productio~ (1963-75) 
Sand-lime brick production (1965-78) 
Estimation of rate of brick consumption per ton of cement (1970-80) 
Development of red brick prices from 1970 to 1977 
Total number of bricks used for housing construction within period 

1970-75 and estimated demands within period 1976-80 
Average number of housing units constructed within period 1970-75 

and estimated demands to be constructed within period 
1976-80 

Total shortage in housing units estimated at three different years 
Average number of housing units constructed within three time periods 
Distribution of housing unitu constructed between public and private 

sectors within three time periods 

5. Glass 

Demand of glass sand up to 1982 for El Nosr Company for glass and 
mirrors 

Glass and founderies sand total demand (1975-82) 
Relative Heights of production of different thicknesses of glass 

ohce::s (1970-74, 75, 76) 
Production of transparent flat glaus sheets ~4thin the years of 1971 

to 1976, entimnted by areo ond value 
Production of trannporent p,laHo sheets, estimated by welght (1971-76) 
Development of production cout of transparent flnt glaBB within the 

period form 1971 to 1976 
Fnctory und connumer pricen of different types of 6109B 
Development of the confJumption of glnss utilized fur building purposes 

1n Kgypt during the period from 1966 to 1972 
Development of conllumption of trlHlIIpnrent glonll Hheets given by local 

nalpn and Importn (1971-76) 
Entimoten uf p,lnlltl contHlmption by unhlK the rllbc consumed per one 

tholl!llll1(1 tonn of el!m('nt 
Demandll l!lIt1mnte for glonn conllllmptJon (1973-82) 
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6. Gypsum 

Resources data 
Chemical analysis of different types of gypsum 
Location of gypsum quarries and factories in Egypt 
Processing data 
Production data 
Development of consumption in Egypt during the period from 1966 to 1977 
Development of gypsum production for 1969/70 up to 1974 
Gypsum consumption related to cement consumption 
Present market of gypsum products 
Expected total demand of gypsum in 1982 
Activity chart of the Egyptian Gypsum, Marble and Quarries Company (GYMCO) 
Company's activities development from 1969/70 up to 1974 
Company percentages production in tons for the various activities 

during 1974 
Company percentaKes sales in pounds for various activities during 1974 
Development of com?any production and sales from 1966/67 up to 1974 
Development of expected production of the company during 1974-1982 
Development of labor and wages from 1966/67 up to 1974 
Production capacity of projects 
Geographic location of expected production 
Geographic location of required investments 1976/80 
Market needa for gypsum products 
Development of expected production of gypsum up to 1982 



Adel El Zbrghby, Sarnir 
Naggar 

Michel Rafael, Ramzy 
Shenouda Morcos 

2. Ministry of Industry 
Kamel Maksoud 

A.M. ~ahmy 

Rob Voight, Jean-Yves 
Maillet, Tony Mayo, 
Paul Haskell 

Munir 

3. Ministry of Planning 
Dr. Saad Hanafi 

Trying to collect data on and explanation 
of materials requirements of various sec-
tors for various years and projected materials 
needed to 1985 
Discussion of materials for housing and 
explanation/expansion of table of technical 
coefficients in MOHR-AID's Immediate Action 
Proposals ••• Egypt 

Undersecretary of Supply--discussion of 
information available in MOl on materials 
for housing and introduction to Mr. Fahmy 

GOFI liaison on building materials sect~r 
study--discussion of study and introduction 
to people doing study 

Booz, Allen, Hamilton consultants to GOFI 
on materials study--discussion of study 
and possibility of getting copy of Phase 
I report 

GOFI--trying to get or at least see Phase 
I reports of Atkins Planning and Booz, 
Allen, Hamilton sector studies 

Undersecretary--djscussion of whot informa
tion MOP might hove that would be useful 
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Trying to collect MOP's data on materials 
requirements of various sectors, 
investment in construction in these sectors, 
and associated materials needs to 1985 
as well as planned investment in materials 
production to 1985 



Subproject: 

HOUSING CONSTRUCTDON SYSTEMS AND DESIGN NORMS 

I. SYNOPSIS OF PROJECT. (See initial project proposals mId June 1 

Progress R~port for detailed description.): The overall goal is to 

develop guidelines/references for appropriate housing and physical plan

ning derived from physical and socio-economic realities. There are two 

primary areas of concern: a) the industrialized buildings systems being 

developed in Egypt; and b) the planning of settlements, with focus on 

the provision of housing for the low income groups and larger scale land 

subdivision issues. 

The initial phase of the project included identification of basic 

land/dwelling catego~ies for evaluation of industrialized systems and 

determination of design criteria in the settlement studies. Initial 

contacts were made with appropriate ministries in order to initiate long 

term collaborative efforts. The data gathering phase took place during 

July-August, where specific information was required, and field surveys 

were scheduled. The final phase of the work was intended to include 

recommcndations/conclusions which could be discussed with appropriate 

officials. Also, areas/issues would be identified for future detailed 

research. 

The expected product at the end of the final phase includes the 

developmp~t of an evaluation system for industrialized housing in Egypt, 

and the analysis and redesign of a specifie industrialized system in 

Egypt as a pilot study to serve as a model for other systems being 

developed. The site planning study would prepare alternative physical 

planning models for low income areas which are intended to be used by 

gover~ent agencies for future large scale housing developments. A des

criptive report '/Quld also be prepared on the 10'io1 income areas surveyed 

in detail during the summer. 
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11. STAXUS OF PROJECT: The project is now ~n the final phase of analysis 

and evaluation of the data. 

A. Activities completed: The group has concentrated on the collection 

of data from the ministries and continued familiarization with the housing 

situation through meetings with government officials, field trips to 

selected housing areas, and interviews with users, suppliers, and contrac

tors. Project goals and the conceptual outline for the work was 

further refined. Several field trips were undertaken by the MIT members 

to Cairo to assist in data collection and continue joint coordination of 

~he work. Close working contacts were initiated within the housing 

ministry to allow direct application/transfer of the work. 

Field trips were carried out during July-August by MIT members to 

Cairo. The init~ul jOint trip by the two members during the first week 

in July had the following goals: a) Review/collaborate with Cairo Univer

sity counterparts on progress of informal sector user survey, and indus

trialized housing evaluation. b) Initiate/develop contacts within 

Ministry of Housing and Reconstruction. c) Dete~ne specific areas of 

contribution of subproj ects on hocsing to on-going work in Minis tries. 

d) Outline specific tasks for completion of work during initial phase. 

e) Collect data from Ministries and continue familiadzation with 

housing situation through meetings with government officials, field trips 

to selected housing areas, and interviews with users, suppliers, and 

contractors. 

An additional field trip in August was made by one of the MIT 

members to Cairo to continue data collection and preparation of field 

survey information. 

Meetings were also held in Washington with Dr. Fareed of the Prefabri

cated Housing Co~pany of Cairo to fULther discuss the project. 

Fiold survoy: (See attached aummary of areaa aurreyed.) Six selected 

low-income areao of Cairo were ourveyed with the objective of providing 

"real" data as well as to check data gathered from other oourcC!J. It WllB 

not possible to undertake a very large or detailed ourvey because of timo 

and budget restrictions. Thereforo, precise otatistical results ~oro not 
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expected. The objective was to get indications and directions in 

supporting or refuting various hypotheses proposed in the subprojects. 

The survey was intended to collect data for the clearly specified 

objectives of the subprojects, as well as to allow extraction of 

additional information to correlate more factors if required in the 

future. The survey was divided into two general parts: 

1) Physical planning survey of the selected areas. The information to be 

collected included densities, land use, type of housing, systems of lay

out, etc. The informatior. would be correlated to income categories, 

family size, and other social and economic factors gathered from a family 

questionnaire. The physical survey also provided the base from which the 

household samples were selected to be interviewed. 

2) Questionnaire and direct observation for the households in the selected 

area. 

The results of the questionna1re are intended to provide a reference 

for the following: testing of hypotheses on low income social grouping; 

determination of mechanisms for site development; establishment of site 

layout criteria, demands on public facilities, expected use of areas, etc.; 

determination of priorities of infrastructure by user in site develop

ment; identification of issues requiring further detailed study. 

The areas selected were based on the following variables: 

1) The resident's socio-economic group/housing categories (see previous 

working paper in June I Progress Report): very low unstable; low stable; 

low unstable; middle stable; middle unstable; high. 2) Formal or informal 

development. 3) Age of area: recent (last 5 yearo)j eotablished (5 to 

20 years); old (20 to 35 years). 4) Type of housing: "Emirates" (blocks 

of flats); houses; buildings developed on BlIVlll ploto. 5) Privately or 

publicly developed. Some typelJ were excluded .. 8 they fall outside tho 

focus of the projecto, for example the high income group. Other groups 

were excluded because they have been covered in other research: the low

stable and middlc-utllble rcuidents 1n public houoing. Faculty. 

9tudcntll, and (;oPP personnel were involved 1n the fJurvCY8. 

A descriptive report wau prepared documenting the orcas otudicd at 

loveral levclu of information: overall locality oClllo, block ocala, typi

cal dwelling, ano typical family profile. 
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Refiner' conceptual framework for industrialized housing study. 

Owing to t d limited time available and to constraints imposed by the 

complexit, and scope of the subject, it was decided to develop a more 

focussed strategy, by retaining the initial aim of evaluating and 

assessing the relationship between existing prefabrication technology in 

Egypt and design. This can be achieved by: a) Constructing an evaluation 

system for all prefabrication systems in Egypt, based on a complete know

ledge of their technical, economic, and design characteristics. b) Rela

ting generic design standards, which are spec1.fic to well defined housing 

categories, to a "typical" prefabrication system. 

The second strategy was chosen for the following rea~ons: 1) The 

methodology remains valid for all systems, thus allO'trlr.g a more thorough 

examination of each either concurrently or in the next: phat-e. 2) Design 

and performance in terms of specific income groups nnd site choices can 

be better matched to their built counterparts on a system to system basis, 

rather than being applied to all. 3) Elements rommon to all syotems can 

be defined by comparing each singular case study of each prefabrication 

system matched to specific target populations and oites. Conversely, 

dependent as well as independent factors may be specified and/or defined 

for the whole i"~udtr) 4) TIle conclusions of the study will become 

immediately ,.pplicable in the real t..'Orld, and can be teoted for validity, 

before jumping to unsubstantiated conclusiono conc~lning all systemn. 

Thus, the current study is intended ao a pilot study for npplica

tion to other systems, either already cxioting or plllnned. 

The study will focus on 11 "typical" simple large concrete panel sys

tem of the "closed" category (llelwan) 1n order to inveotigate ito capa

bility to widen the range in terms of: layout modification; eiL'lDcnt or 

component diversification; nbllity to contributc to otlll'r, more "opcn" 

oyotemo. both in conventional construction and in prefabrication (indun

trialized fIector); and ponoible divernification into other building 

cl1tcgorietJ (uther than houtJ ing). 

The dccioion to limit the IItudy to the evaluation and I1nnlyolo of 

a "prototypical" large concrete panel prefabriclltlon sytJt("m during the 

firat ycar of the projoct io booed on the follOWing conuidcrl1tionl: 
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1) The East German system (Helwan) is the first prefab factory to be put 

into actual operation this year or early next year. and will be tlle first 

or.e to produce large series. 2) The system is prototypical in all ita 

technical and design aspects of a whole generic range of large concrete 

panel systems of other origin. It is essentially a "closed" system 

(i.e •• only type-specific floor plans can be produced) and thus may 

create problema in terms of social and developmental upgrading in the 

future. 3) Recommendations for greater adaptability, flexibility, and 

variability in terms of u more "open" system approach can be applied to 

other systems later t but at the same time may be tested by using the 

East erman system as the first "caae atudy". 

B. Activities planned. The final phane of the first year's work focus 

on the preparation of tentative rccommendationn for the ministrieo. 

The expected product froUl the induotrial1zed hOWling 9tudy includes two 

partu: a) the development of an evaluation syatcm for prefabrication 

syatems in Egypt; and b) analyuiu and redeaign of a specific ayatcm in 

Egypt nu a pilot utudy to nerve as .1 model for othor systt!tII0 to be ana

lyzed in the future. The /lite planning study will develop: 1) alter

native planning modelo for new low incume areau baaed on exioting and 

newly propoHed cudcu t cxiuting uettlcmcnt ren11ti(1), nnd developer/ 

financing mechanlumn; and 2) documentation/nnnlysilJ of the Delected low 

income arcan II t IIrli ('(I in the field surveys carried out during the oummer. 

J01:1t MIT/Cdiro Univ()r:;lty Con[oronco. A mceting 19 planned during 

September 26 - Octohor 7. 1) to dltJclJlJlJ the utatWl of the reaearch to 

date; 2) to ('lit line t:ltlko for the completion of the initial phaoe of 

tho work; ;uld) to prepllre future propuunlu for a long term reocorch 

progrnm. I'crllonncl fnrm the Hinintry hllvc nloo been invited to attend. 

Tho mllin act lvl t1cn wf)uld be working ocullionn on vl1rioWJ topictj of 

concern to lht' group; lIomll /llJgK(!ntf~d Ilrcnn nrp.: houoinR problcUllJ focused 

on the lnforuwl IH!ctor of Egypt; I'hytJical-rloc1111-econOlnlc 9urveyo, 

IDl:thodo. llnillyuiu of dilL., prouh'ln!l; IndulIlrl:ll1zcd technology 1n dtwol

oping lltOIlO considering cultural Ilnd r.c:onolllic rClll1tien. 
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Hamburg Conference on Construction in Developing Countries: A 

member of the HIT group and two members from Cairo University are plan

ning to attend the conference sponsored by the World Association for 

Element Building and Prefabrication. The conference represents a unique 

and timely opportunity to gather up-to-date information and data in the 

field of housing systems, particularly in view of the fact that most of 

the systems planned or used in Egypt are of European origin. In 

addition, specific visits will be made to several of the parent companies 

whose factories are now being imported into Egypt. 

Field trips: An additional meeting in Cairo or Boston is planned 

for November to discuss/coordinate final preparation of the report for 

the completion of the first phase. 

III. APPLICABILITY OF ~RK TO MINISTRIES. Direct working collaboration 

has been established for both the study of the industrialized building 

systems and the study on site planning. 

Contacts with tho Prefabricated /lousos Company: Mr. A. S. Mourad, 

President, and Dr. Ad~l F.1recd, Teclaniclll Director, have enthusiasti

cally joined with the utudy on induotrialized building systems. Full 

cooperation hllB been pledged as noted in "Future Directions" of the 

work. Weekly meetings have been held with Cairo University counter

partD to discuss various technical features of the proposed systems. 

Contacts with Hln1stry of /lousing for sito planning study: Direct 

working collaboration has been oet up with tne CU/M!T team working in 

the area of 8ettl~mcnt patterns/standards and the General Organization 

for Phyoical PlanninK (GOPP). Hr. lIafez Ali, Olairman of GOPP, pledged 

full cooperation with our group and assigned Michael Fouad, vice

President ot Research and Regional Planning, and Ramzy-Ezzat Constantin, 

Director of nanning, and two Junior architect/planners, to work with 

our group. Tho two junior orcllitecta would serve 8S direct liaison 
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and assist us in data collection; they are assigned to work with us on 

a full-time basis as needed. Letters have been sent to Hafez Ali from 

the Cairo University executive committee reaffirming the offered 

collaboration. Among other tasks, the GOPP has overall responsibility 

to assist towns and villages in Egypt in preparing master plans, newly 

mandated by law, as well as having advisory powers on housing subdivision 

in the governorates. A strong continuing influence could be achieved 

with a successful initial ~roject. Immediate inte~est and use of the 

work could be as a reference for the World Bank "site and services" 

projects now being developed under the responsibility of the GOPP. 

Further "site and services" projects are also being planned for AID 

funding. 

The specific contribution of the subproject on settlement patterns and 

standards may be identified in three areas: ~) redirection of the focus/ 

emphasis of government funds/efforts from involvement/provision of 

individual houses to larger scale issues: land subdivision and infra

structure; b) development of land subdivision/infrastructure models as 

alternatives to costly and wasteful large scale planned housing develop

ments currently favored; c) development of a methodology of survey/ 

data techniques to provide a base for future urban planning. The study 

provides a complement to the other housing subprojects in that both the 

larger scale settlement implications as well as the individual dwelling 

would be represented. 
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IV. FUTURE DIRECTIONS/TOPICS: Several areas are being considered for 

future more detailed study as a possible continuation of the work. 

The stud)' on industrialized systems may readily be expanded inte 

the follo"ing areas: 1) further detailed study of the other nine 

systems being imported into Egypt; 2) testing of actual redesign/ 

modifications of the panel systems with full size prototypes. 

Dr. Adel Fareed of the Prefabricated Houses Company (the firm handling 

the East European system being developed in Helwan) expressed full 

cooperation and interest in terms of time, expertise, and facilities in 

the fabrication and ~esting of prototypes. 

Various possibo·.lities exist for future work on larger scale site 

planning issues. Several areas of collaboration are apparent from th~ 

General Organization for Physical Planning CMinistry of Housing) which 

could be developed into long-term projects. Three areas have been 

identified as follows: 

- teaching: discuooions centered around offering a seminar in the GOPP 

during March of next year; participants would be approximately 10 

people from the GOPP in an intensive 10 day session evaluating a speci

fic project as a vehicle for discussion and as a means of presenting 

planning issues. Also, possibilities were discussed, where an outstand

ing junior member of the GOPP could attend MIT ao a student in the 

Master of Architecture program. 

- research: continued development of basic doc~entation of reference 

areas of land/dwelling systems; development of planning models of new 

areas considering staging, low income poep1~, and cu1turl'.! and economic 

situation. 
_ practical app1icatiops: demonstration of principles in a specific site, 

both in a desert area of development, and in an expansion area in the 

agricultural region. 
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Attachment B 

SUMMARY OF LOW INCOME SURVEYS 

Dr. Barrada, Dr. Zakia Shlfie, Dr. Nasamat 

August 1977 

From the preliminary evaluation of the data available for the 8ubpro
jects, it became clear that there was much information which was not 
available; therefore, & field survey was initiated. It was not possi
ble to undertake a very large or detailed survey because of time and 
budget restriction~. Therefore, precise statistical r~sults were not 
expected. The objective was to get indications and directions in 
supporting or refuting varicws hypothesis proposed in the subproj ectl'. 

The team approved of carrying out this survey not only to achieve the 
above objectives but also because it was felt that it could give the 
following benefits: 

1) to initiate a quick interest and involvement of students and faculty 
in the research through a tangible "product"; 

2) to help establish a general background for all members of the team 
with a common vocabulary and concepts, 

3) to quickly establish a working relationship between members of the 
team and start the communication mechanism. 

4) to enable all members of the team to get .s direct contact, "feeling", 
and first hand information of part of the housing problem in Egypt, 
particularly those members from MIT and Cairo University who are 
new to these problems. 

OBJECTIVES 

The survey was intended to collect data for the clearly specified objec
tives of the subprojects, as well as to allow extraction of additional 
information to correlate more factors if required in the future. The 
survey was divided into two general parts: 

1) Physical planning survey of the selected areas. The information to 
be collected included densities, land use, type of housing, systems 
of layout, etc. The information wOLld be correlated to income cate
gories, family size, and other social and economic factors gAthered 
from a family questionnaire. The physical survey also provided the 
base from which the household samples were selected to be interviewed. 

2) Questionnair~ and direct obnervation for the households in the 
selected area. 

The results of the questionnaire are intended to provide a reference for 
the following: 

- testing of hypothebis on low income social grouping 

- clltllbl1uhmcnt of prototype:J/modelo of dwelling deaigna 

- determination of mQchaniom~ for site development 
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- establishment of site layout criteria; demands on public facilities, 
expected use of areas, etc. 

- determinat~on of priorities of infrastructure by user in site develop
ment 

- identification of issues requiring further detailed study. 

mE SURVEY TEAM 

Twenty two students from the Departmell. of Architecture formed three 
survey groups (8, 8, and 6). Each group was headed by one teaching 
assistant. Each group was allocated two residential areas (Group 1: 
two informal; Group 2: two formal; Group 3: one informal and one for
mal). A member of the staff of Cairo University team accompanied 
selected students and the teaching assistants in a preliminary identi
fication of the areas. 

SURVEY PERIOD 

The surveysstarted on July 10, and lasted foe approximately 2 weeks. 
An additional 2 weeks were then required to prepare the plans at the 
dwelling Bcale and to complete the site plans. 

INITIAL PILOT SURVEY 

An initial pilot nurvey wan prepared In Cniro for tenting before pre
paration of th~ final form. The joint team then met in Cairo at the 
beginning of July for a review of thin pilot l1urvcy. ':cl!Ied on the 
pilot Durvey ,lnd commentn from joinl tl~am dl'1<:I1I",lonn. the nurvcy was 
revined into ito final form. Altio. it .... ,111 found that In rr.ont cnDen the 
arean chooen did not contain cnouHh d .... t.'ll1ng~1 from .... hlch to neiect the 
denlred nurvcy Unmlll,! (1,0 to 50), AccordinHly. the" art',HI Wert' incrcnned 
to include 120 to 150 huildlnH!I in '~ilcli of till! (,41~I"!I, 

The P''''I,O!1e of till! tCBt/lillrvl'Y lhlll .... /111 ('"rrlc·d olll In Lllc" Jllnc WllU to: 
- 01) famllinrizl! the nludt.'nlrl wllh tlw ilrc'HU Ile'leclc'd for rC'rwllrch; 
- b) lcnt inn of liurVl'Y format; 
- c) tJclcnnine lilt! .1pproxilniltc Urni' Ilc'CIHII;ilry lo C()lUplt"ll~ llw '1uention-

nairll in each IIrI'll; 

- d) prt'pilrt! II rlH,' (l1l111 for 1, .. cIl ,Irc';, wllh llill butldiIlH!I. ntrl.'utu. 
util1tlclI. ~tc, 

The rO/Ju1tn were ,"",:ollrIlKiIlK with hoth IItuehmt 1nturvtt~ .... "rtt llnd tho 
pcoplo ourvnycd tmthura1tallm. 
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SELECTION OF AREAS 

The types of localities in Egypt were identified according to the follow
ing main variables: 

1) 1ne resident's socio-economic group/housing categories (see previous 
working paper in June 1, Progress Report): very low unstable; low 
stable; low unstable; middle stable; middle unstable; high. 

2) Formal or informal development. 

3) Age of area: recent (last 5 years); established (5 to 20 years); 
old (20 to 35 years). 

4) Type of housing: "Emirates" (blocks of flats); houses~ buildings 
developed on small plots. 

5) Privately or plIDlicly developed. 

Some type~, were excluded as they fall outside the focus of the proj ects, 
for example the high income group. Other groups ~ere excluded because 
they have been covered in other research: the low-s table and middle
oL3ble residents in public housing. 

The six areas chosen nrc representative of a type of category. There 
are many other similar areas in Cairo. 

Locality 
/lousing Type of Age of Type of Type of 
Catogory Dovelopmont Area Housing Developer 

El Haram Low-stable Informal Recent Small Private 
and unstable plots 

Meet Okba Low-stable Tnformal Old and Small Private 
[Jnd IInstable established plots, 

emirates 

Mataria 1..oW-!l tnb Ie Informal Recent Small Private 
anu unutable Plots 

Helwan Low/mediuJn Formal and fs tabliflhed Houses, Private 
ntable informal and recent small and 

plots pubJic 

Shoubra HlcJcJlc-utl1ble Formal Es tllulished ErniratefJ Private 

Abhnnny ill Hlddlc-u lab 1 : Formal Old Emirates Privata 



V-85 

SELECTION OF SAMPLE FAMILIES 

The families to be interviewed were determined from the site plan pre
pared from the pilot survey. The proc~dure of selection was as 
follows: The height of each building was marked on the site plan for 
each area. The total number of buildings of various heights were 
recorded, and a percentage of each category (equal to the percentage of 
category to total) was allucated; i.e., if the total number of four
story buildings was a third of the total number (30) then 10 samples 
would be selected from these 30. The necessary number of each category 
was chosen at random by each teaching assistant and marked on the site 
plan, taking into consideration a choice which includes a variety of 
building locations, i.e., corner, end of street, etc. If the building 
chosen contained several floors and apartments, the students were left 
free to choose any of these for the interview. The number of samples 
selected for each area are as follows: Al "aram 35; Meet Ckba 47; 
Mataria 47; Helwan 43; Shoubra 45; Abbasayia 24. 

LIMITATIONS OF SURVEY DATA 

Precise Ltatistical results were not expected from the survey. The 
objective was to get some indication and directions on specific issues 
related to the low income sector. Specific comments pertaining to the 
data are as follows: 

1) Some of the survey questions were :eft blank without mentioninl!l the 
reason, which may be explained by: a) refusal to answer; b) error 
by interviewer; c) a negative answer and not recorded. 

2) Most of the chosen residential units from the informal sector were 
on the ground floor. The residents of the ground floor intercepted 
the students and wanted to know the reason for entering the house. 
Therefore, the tendency was to interview them while explaining. 

3) Some of the answers did not indicate a pattern becawle they were not 
answered by all of the people interviewed. Thi9 might have been due 
to: a) failure to gra3p the meaning of the queotion; b) desire of 
the student to finish the 1n terview quickly; c) nnswer G id not fi t 
in the format, nnd the otudent failed to record it IIO a general 
reMrk. 

'.) The questiono omitted in all of the oamplen fonned II unl10nn pattern 
in the 6 areno, except for the question about income in Shoulna 
which WllO not anmlCred in any Iwmple. 

5) The people were'llomctimen nU!JplcioutJ when the otudcnto wnnted to draw 
the dwell inR unit nnd refuned completely. ThIn occurred pr imnr11y 
in the formlll arenu. In the informal "rellO the people were quite 
honpitnble ane! helpful au 1I00n ao they were relIuoured that tho Jntcr
viewero were really Dtudento. (Some of them ~ven offerod tea or cold 
drinkol) 



V-86 

Attachment C 
\'K)RKING PAPER: NOTES ON EGYPTIAN HOUSING SITUATION 
Reinhard Goethert, 1 September 1977 

Context: 

Housing: 

1) The population of Egypt will double by the year 2000. 

2) The annual population growth is 2.4' for the country. 
Urban growth is app.:ooxl.r,lately 4%, of which half is from 
immigration and half is from natural growth. In 1960, 
38% of the population was urban; in 1970, 44\ was 
urban (World Bank study, 1972). 

3) The lar~~st percentage of population is the low incomel 
which is also the sector growing most rapidly. 

4) Rapid, undirected urbanization is having deteriorating 
effects on the cities of Egypt. Focus of work on Cairo 
allows immediate, direct use of the results of the study 
and, secondly, it is inevitable that Cairo will continue 
to grow in the immediate future despite efforts intended 
to ret.ard population inflow. The most severe impact is 
on Cairo, and perhaps is a forerunner of what will happen 
in other cities in Egypt. 

5) Rapid urbanization is also continuing on the limited 
scarce agricultural land, de&pite best efforts to stop 
expansion. 

1) According to various studies (including MOHR/AID lIimmediate 
action proposals for housing in Egypt"), there exists an 
acute housing IIshortage ll

, which was approximately 1. 5 
millions in 1975. 

2) There is a shortage of vital construction mater:als, in 
particular cement. There is a ~hortage of skilled labor 
due to the attraction of higher salaries in other Middle 
Eastern countries. 

3) Under present approaches, inclUding industriali~prl sy~temM, 
there exists no way for the government to provide sufficient 
housing for expected demand. (Within 10 years they could 
feasibly only produce 172,000 unitsl AID report.) 

4) Middle lUld higher incomeo arc sufficiently able to I.cquire 
and af ford housing. 

5) Cost of existing minimum housing built by tho government 
if) around LE 2,000, which io boyond tho economic capac i ty 
of 76\ of tho urban population. One conoequenco il1 that up 
to 70\ of all urban houoing currently built io by tho lowor 
incomo lIinfol11\ll Doctor" which conotructs dwollinCJD illogally 
outsido of the forma 1 nouoing IMrkot. 
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1) It is estimated that 50\ of subdivisions and 60\ of 
dwelling activity are in violation of existing legislation. 

2), Certain conditions are clear: a) building codes, and b) land 
subdivision regulations, are not compiled w;th. This is 
not confined to the low income areas (the so called "informal 
sector") but also prevalent throughout the income spectrum: 
middle, as well as high income dwelling construction. The 
middle and high income builders tend to comply with land sub
division regulations but deviations from the building permits 
are common. No data/studies are available on the percentage 
of non-compliance but estimates range very high. 

3) What is then the purpose of the codes and laws? The promul
gation of additional laws, however reasonably intended, gen
erally means more laws are ignored, and the general cynicism of 
the public toward government efforts is increased. 

4) A reasonable objective is to identify a minimum acceptable 
set of rules which must be followed for health, safety 
reasons. The criteria for the rules involve layout efficiency 
to minimize present and future costs. 

5; It may be more appropriate to concentrate efforts on aspects 
within the direct control/responsibility of the government, 
i.e., the provision of infrastructure. 

1) Suprem.:lCY of the family unit remains tho primary social/ 
cultural attributn. 

2) Lower income and rural reoplo tend to follow and require 
traditional living patterns. Middle and higher income people 
tend to cmulate/deRire European living patterns. 

3) The traditional village org~nization has been around tho 
family clan. several generations fro~ a common descendent 
often inhabit n specific nection of a village known as 
"lIamula". Tho traditional rural house is composod of a num
bor of rooms grouped around an open courtyard with high 
windowlc9D otono or brick walla. ~lO courtyard nerves func
tional purpoocn of keeping chickcfl.'l, otc., nnd nuited to tho 
cultural traditionu of .he fnmily. 

1) "Traditional" noigliliorhoodo offor direct pcdcotrinn aCCC9D 
to IMrkottJ, cmploymnnt, hmUy, and rolotcd to Clim.ltO/ 
cultur41/oocilll villuon wi th nn unuqunlod vi tnH ty. They 
Aro rich In Iwe-ta 1 intoraction nnd pnrticipotion. JlowQvor, 
thoy tant! to lock wator, propor Ilc~nq() diupoual, nnd rotu .. so 
collection fJo[vicon whidl tho city in wlllbio to providu 
bacnuna of limitod financen, "killn, and m~tcrialn. Aloo, 
thure oro fCN rocreational (Jprm npacer. Cor poopl0 to gCJ 
and "It with fnmlllcn in Ula uvanineJ" nn in tho cuntom 
Ulrou<Jhout tho urbnn .nolln. Cortoo nhOI)fJ, which apill into 
tha ntroutn, lmcomo U10 primo nai'jhborhood tocua in thoao 
caraiSn, 
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2) "Non-traditionally" developed areas (often higher income, 
but not necessarily) have comp~ete services but require 
automobile use, and have poor land utilization resulting 
in higher public costs disproportionate to population 
served. 

3) New public and private developments generally follow imported 
European patterns which do not relate to Egyptian culture, 
social structure, nor climate. Most of the large scale plan
ning concepts are direct imports from these European models 
-discrete land uses, low densities, "garden city" illusions, 
automobile orient,:1tion. 

4) The l::urt..pean "garden city ", approach of apartment slabs set 
in a green common space, is nonsense in reality, particularly 
in the context of the lower income majority of the population 
in Egypt. 

1) Government and private intervention is required and large 
scale developments must continue to be implemented. 
However, the physical product must change. 

2) Both new developments in desert areas and expansion of 
existing urban areas will have basic rcquir~ents of cost 
efficiency in layout, encouragement of high densities, 
and co~pact planning. 

3) Large prcljects imply large mm\bers of people with varied 
interests and backgrounds. Large housing projects tend to 
provide a few restricted dwelling unit types for design/ 
administrative simplicity, stratifying the areas into a 
narrow spectrum of a social group. However, although 
redesign of the dwelling unit itself may bettor accommodat. 
each f runUy' s needs, the end reo u t t wi 11 be the same au 
seen in tile older housing projects for the lower income 
groups throughout Egypt. For exnmple, they will approach 
the deteriorated conditions ao in tile Ain El Sira, Zeitum 
projects in Cairo. The problem lieo in the oite planning. 

4) Although oite planning is perhapo in a narrow field ot 
specialization, it has broad implicatiorUJ on urban area. in 
terms of financial heultll, phyoical efficioncy, and culture, 
both prenent and futuro. 

S) Tho current plllnning 0 f hOU!Jing projectn han re inf urccd u 
bad situation -tile oxceooivo amount of undofined open 
areao/circulation HI'IlCO and unnocenfJary otrcota, which 
oxacurbnto tilU lock of maintonancQ, no refufJe colloction, etc. 
Thooe open OP4CCD, "qrocn arellu", aro undor tho rlircct r •• -
ponoibility and control of tho city wh lela iu the lenn t able to 
maintain it in lorm~ of financoD and intoroat/motivation tor 
mGintoNlnCo. 
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6) The change of the arrangement or shape of the apartment 
slabs is not the issue. The key is the responsibility/ 
control, ownership and use of the land, the building 
is secondary. 

7) In housing projects, particularly for the low income, it 
is contrAlY to separate commercial facilities/small shops 
from the dwelling structures. Daily food requirements 
demand easy access to allow small purchases of perishable 
food stables. It is a burden to the people to isolate 
the shops as is found in traditional western planning 
areas who are dependent on the automobile induced sprawl 
areas. Shops will develop despite best efforts of 
authorities to control their development. 

8) Areas should not be planned for exclusive use of the 
automobile, with its land w~stagr qnd burdens to urban 
transportativn, particularly to the ~ld and the ~oung. 
The traditional pedestrian methods 0: planning should be 
encouraged and continuedin new developments. 

9) Prtmary issues should not be obscured by purely visual 
attributes: texture, scale, patterna, Jecorations, 
which are only one but immediately obvious aspect of an 
area's "character". Many of the mentioned characteristics 
which architec~9, etc., consider in defining an area, 
cannot be artificially, lnstantaneously created, but are 
subconsciously"created over a long pedod of time. 

1) The image that one gets trom public housing projocts is 
worse than the actual individual family situation. Dwellings 
(from observation) generally tend to bo clean, well-m~intained, 
and roflect high family pride arid inveotment: fancy light~ 
fixtures, decorated interior, flowers, and tine furn" ,Iro 
quite r'ttravagant conoidering tho family'o inool"'-. _'" .,. ... 
tarior aloo ohowo/roflrcto prida AD well ao att I' CD to indi
vidualize units in the uniform maos of a project. 

2) Dwolling construction and UIO provioion of dwollingo appear 
not to bo a problem fran tho phyoical [Jenno. 't,idonco 
through caoo otudioo clearly ahoW!) that tho 10.. 1ncomo can 
fimanco and oonotruct their own 4-5 utof dwellin9!J ouitud 
to thoir financial, phyoical, and Docial rcqu1romcntn. 
(111ia 10 not to Day, howaYor, tlH\t '1n4l1c1al and tochn1cal 
auaiotanco programn by U10 90yornmcnt would not allow porhapb 
quickor, bot tor dO/J iCJflOd bui ld1n9".) 

3) ~01l1n90 cloar ly doyelop into 4-5 owry ntructurM, rf.ltl"JArcllooD 
ot initial dco1qn, 1ncaDo qroup, or aroa. otton ClY(~n in UIO 

1ar9"r bltahlhhucl houdini) projoctl2, I)xtonolono elm he uuon 
encourA9inlJ onto o'N1oullly public llUld inltiAlly intondttd tor 
public "qroon" /lra/ln. tn It 0111 0 CAnon, pooplo hIlY-, aYon addod 
wholo rrJOm8 l1111 CJdly on tho CJro\lnd ClOOltl. It 10 cloar Ulat 
planninq l.\u.t connldor thin tunuConMtion lnll> a h1()hnr cltmnlty 
",1th ltD lncrn/lnod dOllL:1r.da on nchooln, utll1tit1:;, trAnulAlrtalion. 
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4) Recommendations for reducing a unit size to 60-8Om2 and 
smaller should be carefully considered in light of the 
cultural situation and long term effects. Although 
ini tially there may occur savings which lower costs to the 
individual household (although studies have indicated that 
this would still not be within reach ot the majority), the 
size is not tailored to the Egyptian culturr, as in most 
traditional cultures, with larger, extended families. 
Smaller units either force "overcroWirw::J" as families 
attempt to continuQ their traditional lifestyles, or 
families are fnrccd to adopt nuclear family patterns with 
resultant breakdown of large family groups and long term 
social ~et8rioratlon/change. 

1) Tho provision ot housing by the into~al sector should be 
encouraged and supported by the government. This is 
perhaps the most effective in terms ot cost and within the 
reach ot a greater number of population. 

2) ~e progressive nature of informal sector construction 
spreads the dema~d for building materialo over a longer 
p!riod of t~. There would be no direct, immediate surge 
in dem3nd on tho already over-burdened materials industry. 

3) F4IIIilieo woot bo encouraged and allowed to continuo to 
construct thoir own dwellings. Aside from providing a 
shelter for a single family, thero is a clear trend And 
incentive for expAnding to 4 otories which ~:ovide9 shelter 
tor 4 to 5 adJilional tamiliea while, at tl .• samo time: 
a) improvinR ~he financial pooition of the famUy: 
b)provldin~ additional hou3ing units onto the PUlrket. 

4) A possible government policy is to opeed up the informally 
produced dwe1Hnqo by building a sing 1e story unit only 
(oithor protabricAtcd or convnntionall whichevor cheaper, 
quicker) and to encourAge tho owner to expand on own 
reaources. GovO!'"TUI\ent cootn would bo tor only one unit, 
with a not ~4in of five unitD. 

1) Tho primary fOCUD of tho governmont should bel a) how 
to provide m4xlmum bonofit to mout people, And b) how 
to addroun tho probloDUI which UlO peoplo aro not Mio to 
Dolvo/hAlldlo th(!ll\nrlvn:1 llnd which roquiro 4 larger ncolo 
of orqenil:At Jon. 

2) Policica nhouJd concont.rtatn on tho UrblUl arona bOCllUDO ot 
tho l1mHod ll(Jrlcul tum llAJld llnd tho rcoul tent inovi tabla 
urbanizAtJon proCQB8. 
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3) Particular consideration should be given to the low income 
majority currently outside ot the formal houaing market. 

4) The tocus should be on larger scale Bottlements instead ot 
single dwellings. 

5) Thf! problem clearly lies in the realm ot government provided 
services: water supply, sewage disposal, street lighting, 
stroot paving, refuse colloction, and electricity Dupply. 
Govo_'nment efforts should bo directed toward providing basic 
infrastructure, services, and more appropriate land distri
bution and subdivision. The smdivision of land must be 
assumed by the government to control direction, areas to 
be used, and to a large oxtent, to assure futuro, economi
cally fe •• iblo, proviaion of utilities. 

6) Planning models should be determined through the study of 
selected urban areas to determine realistic land policies 
including land uses, denaitiea, circulation, and dwelling 
needs. 


