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APPENDIX I-A
 
NUPS PROJECTED POPULATION AND DIRECT INVESTMENT
 

ALLOCATION BY SETTLEMENT
 

This appendix consists of two tables. 

Table I-A.l shows the National Urban Policy Study urban population projections by 
major urban settlement and by zone. 

Table I-A.2 shows the direct investment allocation by settlement for the 
Preferred Strategy. The data for this table were derived using procedures described in 
Appendix Il-C. 
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TABLE I-A.1
 

NUPS PROJECTED URBAN POPULATIONS:
 
MAJOR URBAN SETTLEMENTS AND OTHER URBAN SETTLEMENTS 

1976 1985 
Census Trend Trend NUPS PROJECTIONS Growth 
Popula- Growth Projec- Rates 
tion Rate tion1 1990 1995 2000 1985-

ZONE/SETTLEMENT (000's) (1960-1976) (000's) (000's) (000's) (000's) 2000 

1. MAJOR SETTLEMENTS 

1. GREATER CAIRO2 6,711 1.0357 9,707 13,653 13,879 16,500 1.0360 

2. ALEXANDRIA 2,319 1.0269 3,042 3,728 4,532 5,500 1.0403 

DELTA 

3. lanta 285 1.0275 375 435 502 575 1.0289 
4. Mansoura 258 1.0273 339 400 471 550 1.0328 
5. Mahalla El Kubra 293 1.0315 399 451 506 565 1.0235 
6. 7agazig 203 1.0310 275 296 315 349 1.0160 
7. Damanhour 189 1.0375 271 294 316 340 1.0152 
8. Shebin E Kof, 103 1.04DO 152 160 158 175 1.0094 
9. Kafr El Dawar 161 1.0855 347 370 393 415 1.0120 

10. Damietta 93 1.0166 111 133 160 190 1.0365 
11. Oalyub 63 1.0236 80 93 105 120 1.0274 
12. Dess 59 1.0251 76 80 85 90 1.0113 
13. Abu Kebir 55 2.0253 72 76 BO 85 1.0111 
14. Zefta 50 1.0300 67 75 85 95 1.0236 
15. Benha 89 1.0333 124 137 151 165 1.0192 
16. Belkas 50 1.0324 69 74 B 85 1.0140 
17. Pit Ghamr 72 1.0376 103 110 116 120 1.0102 
18. Belbeis 69 1.0384 100 104 106 110 1.0064 
19. Mataria 61 1.0354 B6 93 9B 105 1.013& 
20. Kafr El Sheikh 78 1.0445 119 124 126 130 1.0059 
21. Edku 62 1.0466 96 104 ]11 120 1.0150 
22. Menouf 55 1.0466 B6 90 95 100 1.0101 

Sub-lotal 2,348 1.0366 3,347 3,698 4,066 4,470 1.0195 

NORTH UPPER- EGYPT
3 

23. El Fayoum 167 1.0313 228 266 307 355 1.0300 
24. Beni Suef 118 1.0256 153 174 196 220 1.0245 
25. Minia 146 1.0277 194 22? 252 286 1.0262 
26. Mallawi 74 1.0217 93 105 116 129 1.0221 

Sub-Total 505 1.0276 668 767 871 990 1.0266 
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TABLE I-A.1 (CONTINUED)
 

1976 1985 
Census Trend Trend Growth 
Popula- Growth Projec- Rates 
tion Rate tion[ 1990 1995 2000 1985-

ZONE/SETTLEMENT (000's) (1960-1976) (000's) (000's) (000's) (000's) 2000 

SOUTH UPPER EGYPT
3 

27. Assiut 214 1.0329 295 375 475  00 1.0485 
28. Aswan 144 1.0707 275 326 384 450 1.0334 
29. Sohag 102 1.0316 139 154 169 184 1.0189 
30. Qena 94 1.0312 128 156 187 225 1.0383 
31. Luxor 93 1.0626 166 183 201 220 1.0193 
32. Ekhmim 53 1.0155 63 71 80 90 1.0241 
33. Gerga 52 1.0123 60 68 76 86 1.0243 
34. Naga Hamadi 47 1.0771 95 117 144 176 1.0416 

Sub-Total 799 1.0446 1,221 1,450 1.716 2,030 1.0345 

3 
SUEZ CANAL 

35. Port Said 263 N.A. 438 502 572 650 1.0267 
36. Ismailia 147 N.A. 291 350 419 500 1.0367 
37. Suez 190 N.A. 321 438 610 850 1.0690 

Sub-Total 600 N.A. 1,041 1,290 1,601 2,000 1.0445 

REMOTE AREAS 
3 

38. Matruh 51 N.A. 68 75 82 90 1.0189 
39. New Valley 34 N.A. 75 83 90 •100 1.0189 
40. Red Sea 56 N.A. 84 93 102 110 1.0189 
41. Sinai 10 N.A. 74 39 62 100 1.1000 

Sub-Total 152 N.A. 251 290 336 400 1.0195 

TOTAL 19,277 22,842 27,004 30,890 1.0227 

II. OTHER URBAN
4 

1. Delta 1,320 1.0.50 1,648 1,890 2,176 2,482 1.0277 
2. North Upper Egypt 478 1.0211 577 650 733 821 1.0238 
3. South Upper Egypt 689 1.0371 956 1,164 1,421 1,718 1.0399 
4. Canal 30 1.0381 47 54 69 89 1.0513 

Sub-Total 2,517 1.0279 3,223 3,758 4,399 6,110 1.0312 

II. TOTAL URBAN 16,082 1.0380 22,500 26,600 31,400 37,000 1.0337 

SOURCE: See Notes to this table. 



NOTES
 

TAIfi> I-A.] 

I Trend projections show a continuation of population growth rates or "trends" 
due to the disruptions causedwhich existed between 1960-1976. In the Canal Zone, 


during the war period, master plan projections were used to project H85
 

population. The individual populations have been adjusted somewhat in the projection
 

urban population projections.so that totals equal total 

rates for the Canal are not shown since, due to the use period evacuation,Growth 
Remotethey are not representative of current population growth.' Growth rates in 

Areas 1960-1976 were not used for 1985 projections due to the lack of 1960 population 

adjusted from total urban population projections.data. The 1985 populations were 

2 Consists of the entire population of the Governorate of Cairo and the populations 

of the cities of Shoubra El Kheima and Giza City. 

3 With exception of a Naga Hamadi, all of the above settlements had 1.976 census 

populations of 50,000 or greater and were chosen for special study by NUPS. Na.qa 

has been the location of major industrial
Hamadi was included in the group because it 

investment. 

data about individual settlements, the
.Inthe Remote Areas, due to the lack of 

urban populations in settlements having 1976 census populations greater than 20,000 

settlements included in the ponulations are as were grouped together. The 
Red Sea; Ras Gharib,follows: Matruh; Mersa Matruh; New Valley; El Kharga and Mut; 

and Qoseir; and Sinai; the governorate capital (El Arish). All of
Hurgada, Safaga 
the NUPS population projections exclude the 147,000 reported to have been living in 

the Sinai during 1976 hut not included in the 1976 census andthe occupied areas of 

the census.
Egyptians not resident in Egypt at the time of 

4 Shows the populations living in settlements with 1976 census populations 

less than 50,000 but classed as urban by the census. 
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TABLE I-A.2
 

DIRECT INVESTMENT COSTS: PREFERRED ALTERNATIVE ALLOCATION
 

1985-1990 O4ANGE EPLOTy"ET ZONE 1990-1995 CHANGE EWLOTI' Ir ZONE 0966-2000 OHANGE E PL01W4T ZO0E 
PCULATION IN ANJAL AyRAGE TOTAL TOTAL POPULATIONI IN ANNUIL AVERAGE TOTAL TOTAL POPLATION IN AUUAL AVERAGE TOTAL TOTAL. 2010 

CMAGE EMPLOYMENT G WH COSTIL.E.) COST COST 0'NGE EMPLOYMENT GTIOwm COSTIL .E. COST COST C0AJ3E E L.O0MNT GROWTH COSTIL.E.) COST COST POPMATIOW 
tOOOt$) 1004S) RATE AC-.A4 (L.E 1 MILL IONS) I0S0-sl 1OOi) RATE AC'.A,14 IL.E. MILLI (0||0.)1 MOITl RATE 6AO4-A IL.E. MILLIONS) (04-) 

I. CAIRO 1,922 ?,1 1.049 5,84 4,572 4,5)2 2,250 1,139 1.05s 6.06) 6,906 6,°06 2,621 1,733 I.D64 6,162 11.692 11,192 16.500 

2, ALEXANDRIA 618 216 1.015 5113 1,538 1,534 a12 All I.C62 1,.2 2,409 2,409 968 640 1.071 6,13 4,26 4,296 5.3G0 

DELTA 
3. lata 19 24 1.041 1.401 1)0 68 34 1.041 5.621 191 13 44 1.015 6,.;3 31213 
4. 'lasor, 61 2) 1.046 613) AT 71 36 1.054 6,6A0 240 19 52 1.061 1,212 311 35 
5. t.fItlol Ef Kubr 51 21 1.034 5,210 I1 56 24 1.038 5,414 152 39 39 1.043 6,261 244 343 
6. Zogalllg 21 9 1.022 6.435 34 19 10 1.023 6,356 64 20 I IOz 6.992 91 333 
7. Oi .%.o. 23 9 1.024 3,440 . 53 22 II 1.026 5,87 64 24 16 1.0)5 6.689 101 360 
S. S4ebl Ef Km a 3 1.315 6,099 Is a 4 1.019 6.251 2 7 5 1.02) 6.431 34 111 
9. afr El 0 r., n 9 1.019 1,726 52 24 I 1.024 5,1g 69 22 Is 1.028 6,416 94 413 
10. 0Ds.1.e1 22 9 1.047 5.115 46 27 14 1,056 1.529 1 30 20 I.DS3 6.342 111 TI0 

It. guItub II 5 1.044 5,011 25 12 a 1.042 5,346 32 Is t0 1.056 6,415 64 120 
12. Dsok 4 2 1.019 6,429 1 5 3 1.026 6.430 II 5 3 1.024 6,64 21 90 
13. Ab. -sblr 4 2 1.019 6.331 13 4 2 1.015 6.154 12 3 3 1,026 7.045 21 93 

14. Z.f1l 8 3 1.030 5.1;0 16 10 3 1.042 5,835 29 10 1 1.041 .656 47 is 
15. Ban-a 13 5 1.029 4,625 23 14 7 1.034 4.961 35 14 9 1.038 5.930 53 161 
16. Re.ias 3 2 1.020 6.113 1 6 3 1.027 6.374 19 5 3 1.024 6,615 20 Is 
17. Nit G.i- 1 3 1.019 6,09) 1 6 3 1.018 6,075 is 4 2 1.011 6.371 13 120 

to. selb91l 4 2 1.020 6,381 13 2 I 1.010 5,484 6 4 3 1.029 1.013 21 Ito 
19. merarls 1 3 1.023 6,185 19 3 3 1.021 C,094 1 7 S 1.4302 6.951 33 10 
20. K4ar El Shol.h 5 2 1.011 6,210 12 2 I 1.006 6,068 6 a 3 1.010 7.Q32 21 130 
21. Idku a 3 1.022 5,794 17 1 4 1.027 6.022 24 9 6 1.056 6,142 40 120 
22. 4W1.40 4 2 1.010 6,171 12 5 2 1.014 6.232 12 3 3 1.025 6.91 21 10 

SUB TOTAL 352 143 630 31 149 1112 401 265 1.1 4.470 

TH LIPPER EGYPT 

23. El Fsv. 38 15 1.040 6,492 103 41 21 1.048 6,624 143 40 32 1.061 1,422 234 35 
24. 641 Srf 21 9 1.038 7.202 63 22 II 1.041 6,901 76 24 16 1.051 1,46 11 220 
25. MInIl 24 II 1.058 6,18 11 30 1 1,04S 6,920 104 - 34 22 1.055 1,452 164 296 
26, K.II.y 12 5 1.031 E,955 53 II 6 1.03a 6,816 41 13 9 1,044 1,314 6 129 

SUR TOTAL 99 40 240 104 53 364 It 79 16 m 
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TABLE I-A.2 (CONTINUED) 

DIRECT INVESTMENT COSTS: PREFERRED ALTERNATIVE ALLOCATION 

90.1995 01%wAr P-"Lf~'', ?ONET 1090.-2ta' C-~rE fac.v W 
-1485-1990 046(831 [mVo,'tolJ(i *t94 
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79, 0,0 (01788 037. 1t..1. 8 3 1.003 6,814 

33. Garcia a 3 (.039 8,998 71 89 2.78 

(1 n,77 In53 ;9t01 
08. WROMU,,..dt 77 9 1.161 1.4A, AI 27 6'8 :'0'@'1 
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I-BAPPENDIX 

REQUIREMENTS
MACRO-ECONOMIC PROJECTIONS, INVESTMENT 

AND FINANCING 

TO YEAR 2000I. ECONOMIC PROJECTIONS 

were made to provide order-of-magnitude estimates of 
Economic projections the 

of the major elements of an economic profile of Egypt through 
some 

Product (GDP), employment and investment. 
year 2000 - Gross Domestic 

was to provide rough order-of-magnitude
The purpose of these projections 

the required investment to achieve different levels of economic 
estimates of points against which to

in turn, to provide referencewere used,growth. These 
saving to finance growth at different 

judge the likely adequacy of needed 
of pursuing alternative 

to array the totel investment requirementsrates and 

spatial and sectoral objectives.
 

As indicated in the main report, there are two major concerns which prompted our 

for these rough estimates:interest in and need 

Domestic saving performance in recent years has been very weak and clearly below 
e the levels of 

the level needed (without major foreign contribu~ions) to achieve 
high overall growth rates.

that would be required to maintaininvestment 

sun of existing spatial and sectoral investment plans was clearly beyond the 
* The 

could be financed domestically.amounts that 

a mechanism to demonstrate the possible significance of these 
Consequently, we needed 
concerns.
 

plan data, served 
The projections, based upon a combination of historical and 

tonor indeed our obligation,
was part of our purpose,this purpose well. It not 

economy and all itsof Egyplian
develop a sophisticated econometric model the 

of thethe well-known gaps and weaknesses 
sub-sectors. Furthermore, given 

possible to question the utility of 
time series data on Egypt, it isdisaggregated 


elaborate models.
 

be aware that our projections are
this shouldNevertheless, readers of report efficacy of 

fairly aggregated data and assumptions about sectoral mix,

based upon 

ratios and -should not, therefore, be viewed as
 
investment, capital/output and labor 

From the point of view 
point predictions of the future performance of the economy. 

the findings that 
of NUPS, our favorable projection is quite optimistic. Therefore, 


totai investment required for urban development purposes far exceed the likely saving
 
substantial decentralization 

rates for the alternatives that containand investment 
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our centraland high service levels in decentralized sites strongly reinforces 

contentions. These are that the Government sk'ould: pursue efficieicy in its spatial 

and sectoral choices; and pursue conservation of public investment in the areas 

chosen for spatial or.j sectoral emphasis. 

* 	 The Government should pursue efficiency in its spatial and sectorol choices, 
and 

spatial and* 	 The conservation of public investment in the Liieas chosen for 

sectoral emphasis. 

The 1980 population of Egypt was 42 million. Approximately 19 million lived in 

as urban places. According to our medium estimate, the populationareas classified 
2000, of which about 65 million are expected towill reach about 68 million by year 

be resident in the country. The corresponding urbarl' population in the year 2000 is 
range of 34 to "19 million), nearly doubleexpected to be aboul 37 million (with the 

current urban population. Our projections show an increase in the ratio of 
31.4 	percent in year 2000, if 7employment to population from 23.8 percent in 1980 to 

percent growth rate isachieved.
 

at the time the projections were
Reported GDP in 1979 was L.E. 10.2 billion 


made -- about L.E. 250 per capita. Economic growth was projected at rates of 5.5 and 

7 percent per year over the 20 year period using different assumptions about the level 
growth, Gross .Domesticof investment that might be sustained. At these rates of 


Product in the year 2000 would be between L.E. 35 billion and 43 billion -- L.E. 490
 

and 650 on a per capita basis in 1979 prices, respectively. The projected growth of
 

the economic variables is shown in Table 1-9.1.
 

The following section isa discussion of methodology used in developing these 

estimates. Section III focuses on investment requirements. Section IVdiscusses 

financing of investment and Section V calls attention to the difficulty of financing 

needed investment from domestic saving. 

The economic projections show possible consequences for the rate of growth of 
in thedomestic product and employment at different levels of investment 

economy. The a-nount of investment which can be achieved depends upon the amount of 

resources which ore saved -- that is,not used for consumption. An additional study 

of expected savings of public and private domestic resources and foreign resources 

available to Egypt has been conducted. The amount of saving is strongly -influenced 

by public policy. For this initial set of projections, we have assumed that -- in the 

of the Gross Domestic Product will be available forfavorable scenario - 29 percent 
investment. This is the proportion that is assumed in the current 1980-84 

Development Plan. If consumption requirements are higher than anticipated in this 

plan, the arounl of possible investment will be 	lower. To account for this
 

be achieved if investment is
possibility, an estimate of the growth that might 


reduced to 20 percent of Gross Domestic Product isprovided - the jess-favorable 

scenario. 

There isa great deal of uncertainty about both the amount of future saving (and, 

therefore, the ability to finance investment) that is possible in Egypt since it 

depends upon so many factors, including public policy choices and economic 

circumstances not completely controllable by public 	policy. There is uncertainty
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also about the degree to which future investment and its allocation by sector will
yield economic"growth. Consequently, the projections should be viewed as an effortto establish a range of possible economic levels for the economy rather than firm
predictions. 

The initial more favorable and less favorable projections of GDP investment and
employment are shown in Table 1-B.2 and, graphically, in Figures I-B.1 and 1-8.2. 

TABLE 1-8.1 
PROJECTIONS OF BASIC VARIABLES 

1980 1990 2000 

Economic Scenario - A1 B1 AI B 

GDP (L.E. Billions) 11.2 23.4 21.4 3.4 32.9 

Employment (Millions) 10.8 15.4 14.4 21.2 19.6 

Investment (L.E. Billions) 3.4 6.7 3.3 12.6 6.6 

Projections shown under A are based upon 
a favorable investment scenario (29 percent of GDP)

which would provide for a GOP growth rate of 7 percent and those shown under B are for 
a less
 
Favtorable investment scenario (20 percent of GOP) which would provide for a GDP growth rate
 
of 5.5 percent.
 

SOURCE: NUPS Projections.
 

TABLE I-B.2
 

NUPS ECONOMIC PROJECTIONS 1 

FAVORABLE 
 LESS FAVORABLE
 

GDP 
 INVESTMENT EMPLO'.MENT 
 GDP INVESTMENT EMPLOYMENT
 

1980 11,227 3,350 10,821 11,227 3,350 
 10,821
 

1985 17,500 5,100 12,900 17,400 3,500 
 12,700
 

1990 23,400 6,800 15,400 21,400 
 4,300 14,400
 

1995 31,700 9,200 18,600 26,500 5,300 
 16,600
 

2000 43,400 12,600 21,200 
 33,000 6,600 
 19,600
 

1 Gross Domestic Product and Investment are in L.E. millions and Employment in thousands of
 

employees.
 

SOURCE: NUPS Projections.
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GROSS DOMESTIC PRODUCT AND INVESTMENT 

1985-2000
 

L.E. MILLION 

44,000

42,000 

40,000 

3B,OO-

tFAVORABLE 

7.00/c~NA
36,000-	 7.0 NNUAL 

GROWTH
 

1
34,000-

302,000 

30,000 
5-9% 	 ANNUAL 

GROWTH28,000 

GROSS DOMESTIC
 

26,000 PRODUCT
 

24,000 

22,000

20,000 

18,000

16,000- i
 

14,000

12,00060
 

FAVORABLE .

10,000 	 J 
INVESTMENT 

-_____ 

6,06,60 

4,000- ..- - -	 - - LESS FAVORABLE 

2,000

1990 1995 2000 

SOURCE: NUPS Elaboration.
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1985 



EMPLOYMENT 1985-2000 

21,200
 
21,000. EMPLOYMENT 

000's OF WORKERS ) 

20,000 / /
 

19,600 

,,.ooo I,/

19,000-~~ 

18,000- EMPLOYMENT1 

AT GO0P 03OWTH 
OF 7% 

r//
 
17,000-

/ EMPLOYMENT 
AT GOP GROWTH 

10 OF 5.5 % 

16,000

15,0000 

14,000-/~ 

13,000 = 

= 12,000 

11,000

10,000' 
20001985 1990 1995 

SOURCE: NUPS Elaboration. FIGURE I-B.2 
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As indicated above, there is uncertainty about both the canount of investment andthe allocation of investment by sector, both of which influence the growth ofDomestic Product and employnent. Gross 
the 

The sectoral distribution or "ivestment implied byfavorable and less favorable scenarios are showndistributions in Figure 1-9.1. Thewhich will actually be made ore subject toEgypt, as well public policy choice inas to the investment choices made by private investors.required investment, in turn, is c function of these sectoral 
The total 

distribut;ons. 
Table l-B.3 suwrmarizes the effect of the investment assumptions madegrowth rates on theof Gross Domestic Product, investment and employment. 

TABLE -B.3 
ANNUAL GROWTH RATES OF ECONOMIC VARIABLES 

(1980-2000)
 

Favorable 
 Less Favorable
 

Gross Domestic Product 
 7.0% 
 5.5%
 

Investment 
 6.B% 
 3.4%
 

Employment 
 3.4% 
 3.0%
 

SOURCE: NUPS Projections.
 

The difficulty of maintaining an output growthperiod should be recognized. 
rate of 7 percent over a 20 year 

countries were 
In a World Bank tabulation of 125 countries, only 7able to maintain this growth rate over a 17factors stand out from crnong those which may 

year period. Three
impede the atte-nptsustained h;gh growth rates. First, the 

to achieve such 
high. Therefore, import content of investment israpid growth will generate a large demand forexchange. foreignSecondly, rapid growth imposes increasingly high demands for management
skills. 

Finally, it is difficult to align investment strategiesendowments. Imported with factortechnologies tend to be labor-saving rather thancapital-saving, while labor-intensive technologies may be better suited to usingEgypt's growing labor supply. An investment strategy that includescapital-intensive some importedprojects with long gestation periods may be necessary, butincrease the difficulty of achieving an mayappropriate balance between growth in GrossDomestic Product and employment. 
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I. ECONOMIC PROJECTION METHODOLOGY
 

The model used to generate the economic projections was a Fixed Component
System. 

The Fixed Component System is an investment-driven model; that is, it is assumed
that both increases in output (lagged one year) and employment are linked to the
amount of investment spending. In this formulation the economic growth rate is,
therefore, a function of the ratio of investment to GDP and the ability of investmentto generate future output - as measured by the incremental capital-output ratios 
(ICOR). 

In the remainder of this section the parameters are described, the data base
supporting the estimation of parameter values is discussed, and the assumed time
trends in parameter values are discussed. The data sources are identified in the 
annex to this Appendix. 

We now turn to a description of the parameters. (Figure 1-8.3) The incremental
capital-output ratios (ICOR) indicate the amount of investment required in year t to
generate one L.E. of output in year t+ I. Annual estimates of ICORS often display
erratic shifts due to short-run cyclical economic effects. Nevertheless, an effort
has been made to identify the underlying secular level and trend of the ICOR's used,which would be maintained in the absence of dramatic changes in the composition and
gestation periods of the investment portfolio. 

The ratio of investment to GDP (a) measures the extent to which output is devotedto capital formation rather than current consumption. During the 1975-1979 period,
this ratio fluctuated around 0.27 and is expected to increase during the Plan yearsto 0.29. A high ratio of investment to GDP must be maintained to sustain economic 
growth. 2 

The third set of parameters is the sectoral shares of investment (bi). Since 
most investment in Egypt now takes place through the public sector, these parameters
largely reflect policy choices of government. As private sector investment 
increases, the private sector will influence the sectoral shares. 

The final set of parameters is the sectoral employment multipliers (di). These
coefficients indicate the employment effect of investment spending. The growth rate
of employment is a function of these parameters and the sectoral allocation of
investment. An analytically equivalent and more connonly encountered statistic ofemployment creation is capital per worker, the amount of fixed capital introduced
into the production process with each new worker. These statistics, based on the
1980-1984 average employment multiplier for each sector, derived from the 1980-1984Development Plan, are shown in Table l-B.4. Historical parameter values and values
derived from the 1980-1984 investment plan are presented in Table 1-8.5. Those
parameters used in the fixed system component for economic projections between 1985
and 2000 are presented in Table I-B.6. 
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FIGURE I-B.3 

EQUATIONS OF THE FIXED STRUCTURE COMPONENT 

Production Block 
Gross Domestic Product, Agriculture (GDPt) = GDPAtI/ICORA
 
Gross Domestic Product, Manufacturing,
 

Mining and Construction (GDPMt) = GDPM I1 ICORM 

Gross Domestic Product (Petroleum (GDPPt) = GDPP-I +IPt- /ICORP 

Gross Domestic Product, Housing and
 
Infrastructure (GDPHt) 
 = GDPHt- l + lHt-I/ICORH 

Gross Domestic Product, Services (GDPSt) GDPSt-I+ISt-I/ICORS 

Investment Block 

Total Investment (It ) a GDP t 

Investment, Agriculture (lAt) = blt 

Investment, Manufacturing, Mining and
 
Construction (IMt) 
 b21t 

investment, Petroleum = b3lt 

Investment, Housing & Infrastructure (IHt) = b4 lt 

Investment, Services (IS) = bslt 

Employment Block 

Employment, Agriculture (EAt) EAtI+dlA 

Employment, Manufacturing, Mining and

Construction (EMt) 
 = EMt_ I +d2lM 

Employment, Petroieum (EPt) = EPt I +s3 1Pt 

Employment, Housing & Infrastructure (EHt) = EHtI+d4 1Ht 

Employment, Services (ESt) = ESt I +d5 15.t 

SOURCE: NUPS.
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TABLE I-B.4 

1980-1984 DEVELOPMENT PLAN 

CAPITAL PER WORKER 

SECTOR CAPITAL PER WORKER 

(1979 Prices) 

Agriculture L.E. 8,100 

Manufacturing, Mining and Construction 6,700 

Petroleum 47,600 

Housing and Infrastructure 43,500 

Services 3,300 

SOURCE: NUPS Calculations.
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TABLE I--B.5 

HISTORICAL PARAMETER 

VALUES AND VALUES DERIVED FROM 1980-1984 PLAN 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

(a) Ratio of Investment of GOP 27.4 26.2 27.5 28.4 25.3 30.2 29.0 28.7 29.1 29.0 

(b ) Sectoral Shares of Investment 

- Percent of Total 

Agriculture 

Mfg., Mining C Construction 

Petroleum 

Housing & Infrastructure 

Services 

7.3 

22.8 

13.6 

49.7 

6.6 

6.5 

28.4 

19.4 

39.6 

6.1 

7.5 

31.0 

10.7 

43.9 

6.9 

8.1 

27.6 

7.9 

46.3 

10.0 

7.7 

25.1 

8.9 

.44.5 

13.8 

12.8 

18.8 

4.3 

50.3 

13.8 

12.9 

18.8 

3.6 

50.7 

13.9 

13.0 

19.0 

3.0 

51.0 

14.0 

13.1 

19.1 

2.5 

51.3 

14.0 

13.1 

19.2 

2.1 

51.5 

14.1 

(c) Employment to Investment Ratio* .21 .04 .09 .14 .15 .11 .11 .10 .09 .OB 

Agriculture 

Hfg., Mining C Construction 

Petroleum 

Housing 

Services 

.036 

.365 

.003 

.022 

2.722 

--

.097 

.003 

.025 

1.207 

.216 

.033 

.000 

.035 

.760 

.152 

.202 

.035 

.026 

.573 

.145 

.225 

.004 

.055 

.429 

.142 

.160 

.020 

.025 

.328 

.136 

.159 

.027 

.023 

.275 

.126 

.153 

.017 

.023 

.321 

.114 

.142 

.027 

.022 

.282 

.105 

.137 

.030 

.021 

.225 

ICOR: Ratio of Investment to Change in 

Gross Domestic Product 2.90 4.38 3.35 2.00 3.18 2.89 3.27 3.28 3.26 

Agriculture 

Mfg., Mining & Construction 

Petroleum 

Housing C Infrastructure 

0.77 

6.30 

1.92 

4.70 

1.95 

1.04 

13.31 

1.63 

489.00 

1.05 

2.20 

4.59 

1.68 

5.75 

1.36 

6.06 

11.52 

0.23 

15.47 

2.81 

7.27 

2.68 

0.75 

10.11 

1.16 

6.32 

3.62 

0.52 

5.42 

1.27 

2.46 

2.70 

0.35 

10.37 

2.25 

11.88 

3.07 

0.43 

15.64 

0.99 

5.51 

2.49 

0.32 

12.57 

1.42 

Services 

million of investment (1979).

* 	 Thousands of jobs per L.E. 

from data shown in the Annex.
NUPS Calculations
SOURCE: 	 I i 



TABLE I-B.6
 

PARAMETERS USED IN FIXED COMPONENT SYSTEM
 

1985-1989 1990-1994 1995-2000 

Production Block 

ICOR, Agriculture 6.00 6.20 6.50 
ICOR, ManuFacturing 3.20 3.40 3.65 
ICOR, Petroleum 4.00 4.20 4.40 
ICOR, Housing & Infrastructure 10.00 11.00 11.50 
ICOR, Services 2.00 2.10 2.20 

Investment Block 

bI (Agriculture) .13 .15 .15 
b2 (Manufacturing) .20 .29 .39 
b3 (Petroleum) .02 .02 .02 
b4 (Housing 7 Infrastructure) .51 .40 .0 
b5 (Services) .14 .14 .14 

Employment Block 

d (Agriculture) 0.100 0.095 0.090 
d, (Manufacturing) 0.135 0.128 0.123 
d3 (Petroleum) 0.003 0.003 0.003 
d 
4 

(Housing g Infrastructure) 0.020 0.018 0.016 
d5 (Services) 0.225 0.224 0.223 

SOURCE: NUPS Calculations. 
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The data base used to derive the parameter values is shown in Table 1-13.7. The 
historical data (1975-1979) is expressed in constant 1979 prices to conform to the 

The parameterPlan data (1980-19811) and to facilitate calculation of the parameters. 
for each of the ten years (1975-1984). 3 

values were calculated 

The following general conrrnents apply to the parameter values used in the 
1985-2000 projections: (I) the 1980-1984 parcrneter values form the basis of the 
initial 1985 pararneter values; (2) the ratio of investment to GDO re ains constant at 
0.29 through year 2000 for the favorable projection and is 0.20 for the less 
favorable projection; (3) the investment share of the manufacturing sector 
is assumed to increase over time, while that--ol the housing and infrostructure 
sector declines; (4) the ICORS are assumed to increase over time; and (5) the 

over time. 4 
employment multipliers ore assumed to decline 

Although the likely direction of change of the ICORs and employment multipliers 

over the next 20 years seems clear as a result of' both employing longer lasting 

capital and more relative capital use in production processes, the rate of change is 
of parameter values used in these projections, it wasuncertain. In the selection 

assumed that the economy-wide ICOR, although rising, would remain below 5 percent and 
that the sectoral capital/labor ratios would rise by 10 percent, on average, between 
1985 and 2000. Under the assumptions made in the favorable 7 percent growth rate 

oi 1979 prices) is projected to rise at anscenario, real output per worker (valued 
annual rate of 3.4 percent from 1976 to 2000. 

Ill. ESTIMATES OF INVESTMENT REQUIREMENTS 

The Government of Egypt has chosen a number of social goals toward which its 
development efforts are directed. These include: self-sufficiency in food, the 
development of industry, increased quantity and improved quality of social services, 
the exploitation of desert resources and the provision of productive employment 

in a variety of ways. Of particularopportunities. Thr se goals are interrelated 
importance here is the fact that attainment of each of these goals requires the use 
of scarce resources, which if used for one purpose, are not available for the 
other.' Growth in the economy provides a way to increase the resources available to

5 
distribute among these partially competitive demands for resources. 

The relationship between investment and output growth in Egypt was discussed 
above. Using historical data and information from the 1980-1984 Development Plan, it 
was projected that a 6.8 percent annual growth rate in investment would lead to a 7 
percent rate of growth in output. Sustained growth at this rate requires that the 
absolute level of investment double every 10 years, reaching L.E. 12.6 billion by the 
year 2000. The focus of this section is the ability of the Egyptian economy to 
generate the resources necessary to finance this level of investment. 

It is necessary to emphasize, however, that investment in industrial and social 
infrastructure capital alone will not ensure growth. Rather, there are a number of 
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TABLE I-B.7 

BASIC ECONOMIC DATA 

SECTOR 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

GOP (L.E. Millions) 6,926 7,614 8,122 8,874 10,160 11,227 12,479 13,577 15,007 16,475 

Agriculture 
Mfg., Mining C Construction 
Petroleum 
Housing & Infrastructure 
Services 

2,129 
1,542 
215 
677 

2-,363--

2,295 
1,632 
417 
845 

2,425 

2,455 
1,684 
564 
847 

2,572 

2,547 
1,836 
683 

1,050 
2,758 

2,580 
1,892 
1,680 
1,124 
2,884 

2,640 
2,130 
1,874 
1,293 
3,290 

2,714 
1,319 
2,128 
1,632 
3,686 

2,861 
2,595 
2,466 
1,825 
3,930 

2,909 
2,866 
2,717 
1,968 
4,547 

3,023 
3,235 
3,030 
2,164 
5,023 

Gross Investment (L.E. Millions) 1,897 1,995 2,230 2,520 2,574 3,350 3,600 3,920 4,385 4,830 

Agriculture 
Mfg., Mining C Construction 
Petroleum 
Housing 9 Infrastructure 
Services 

138 
433 
258 
942 
126 

129 
567 
387 
791 
121 

167 
692 
239 
978 
154 

203 
697 
200 

1,167 
253 

200 
645 
230 

1,145 
365 

436 
637 
100 

1,708 
469 

468 
684 
108 

1,836 
504 

509 
744 
118 

2,001 
548 

570 
833 
131 

2,237 
614 

628 
918 
145 

2,463 
676 

Employment (Thousands) 9,432 9,505 9,715 10,069 10,459 10,821 11,228 11,630 12,038 12,436 

Agriculture 
Mfg., Mining E Construction 
Petroleum 
Housing & InFrastructure 
Services 

4,217 
1,606 

18 
638 

2,953 

4,068 
1,661 

19 
658 

3,099 

4,104 
1,684 

19 
692 

3,216 

4,135 
1,825 

26 
722 

3,361 

4,164 
l,q7O 

27 
785 

3,513 

4,226 
2,072 

29 
827 

3,667 

4,290 
2,180 

32 
870 

3,856 

4,354 
2,294 

34 
916 

4,032 

4,419 
2,412 

37 
965 

4,205 

4,485 
2,538 

40 
1,016 
4,356 

SOURCE: See Annex. GOP and Investment are in 1979 prices. 



necessary ingredients that must be brought together if sustained economic growth and
development are to occur. 

First, there must labor withbe a force the right mix of skills. Since therequired mix of skills changes during the course of development, the educational andtraining system must be flexible enough to anticipate these changes. Growth in thehuman capital embodied in the work force is repeatedly found to be a major factor instudies examining the causes of output growth. Thus, investment in training
education can complement investment in new 

and 
capital and new technology. 

Second, new technology, suited both to the evolving composition of output and tothe price of inputs, can contribute to output growth. An expanding range of consumerand intermediate goods calls for more specialized production techniques, which can be
either imported or developed locally. 

Third, the capital stock must increase for two reasons: (I) more capital stockis needed to provide the tools and machinery needed by new entrants to the laborforce; and (2) it i. needed to provide all workers with more capital because thisleads to higher labor productivity and higher real wages. A higher employment levelis both a goal of and a necessary condition for economic growth. The growth rate ofoutput and employment depends on the rate at which capital is accumulated. 

The fourth necessary ingredient is entrepreneurship. The role of theentrepreneur is to ideotify investment opportunities and bring the labor, technologyand capital together in a production process. One of the significant differences ofeconomic systems is the location of the entrepreneurial function. It can range froman exclusively state function to an exclusively private sector function. Egypt haschosen an intermediate path with the state taking a leading role, while encouraging
private entrepreneurship. 

Finally, the development process requires public policies that establish anenvironment conducive economic growth. That is, in order achieveto to growth,public-policies should encourage the creation of on appropriately skilled work force,facilitate the introduction of new technologies, encourage the accumulationcapital in the private sector and/or generate increases in 
of 

the public capital stock
and assist in identifying and developing talent. 

As stated above, each of the five requirements is necessary for development. Theemphasis in this section is on the accumulation of capital and policies thatencourage it. This emphasis is the result of the relatively long-time horizon (19years) of the study. Determination of the correct mix of andskills the correcttypes of technological changes requires more of a detailed specification ofthe kinds of goods to be produced than is possible in this study. The same thingwould be true if one wanted to describe the specific types of capital toaccumulate. These areissues appropriate to annual and five-year development
plans within a framework of reasonable expectations of longer term prospects
for capital accumulation. 

Even though capital accumulation is discussed here at rnacroeconomicm level, itis desirable to make some broad distinctions between types of capital, inparticular, we distinguish between social overhead capital (the distribution sectors)and directly productive capital (cormrnodity and service sectors). This distinction is 
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important when analyzing alternative national urban policies because it is the 
distribution sector that links the spatially-distributed productive captial and the
associated spatial distribution of the population. Put another way, the estimate ofthe amount of capital needed to generate a target rate of growth in the corrrodity
producing sectors will depend on the locations specified for economic
activity. This, in turn, depends on the characteristics of the national urban 
policy. 

It is worthwhile to make abouta few general comments the determination of the
levels of required investment before presenting the figures. The amount of capital
needed to generate a target level of output depends on the capital intensity of the
production process, tbe productivity of capital and the time period over which the
capital is productive.0 Because the future characteristics of each of these elements 
are not currently known, but will be determined by the investment patterns that will 
evolve during the 19.-year .eriod, the analysis in this report is necessarily based on some general assumptions.' It is assuned that capital intensity will rise modestly 
over the period, but the character of much of the industrial sector investment will
be labor intensive with a short t payoff period. 8 These characteristics areappropriate for an economy in which labor force growth is vigorous and the risk
associated with long-lived projects undertaken during a transitional period is high. 

The starting point for the investment projections is the 1980-1984 Development
Plan. The major points of the plan are: 

" Fixed investment will rise from L.E. 3.3 billion in the initial year to L.E. 4.8 
billion in the final year. 

* The share of total investment financed by domestic saving will rise from .51 to 
.68 during the plan years. 

* Foreign saving is not expected to rise, although it remains significant 
throughout the plan. 

These are very ambitious targets, particularly for overall investment and the
domestically financed If the total planned duringportions. realized, investment 
the five-year period will be L.E. 20,085 million and would be allocated as 
indicated in Table l-B.8. 

This allocation reflects the government's determination to reverse the past
negligence of the nation's social and economic infrastructure. The NUPS projections
for the period 1985-2000 assume that as these infrastructure deficits are eliminated,
the relative share of infrastructure will decline and the relative share of the
corrmodity producing sectors will rise. The projected investment levels under the
favorable investment scenario are shown in Table l-B.9. 

The sectoral allocation in Table 1-B.9 is suggestive of how the government and
private sector may act during the period. The amount of investment required in the
productive and distribution sectors depends on spatial policy as clearly shown in
this and earlier reports. For example, it was stated above that the spatial
distribution of economic activities and population generute demands for interregional
infrastructure networks. A widely-dispersed population will need more interregional
networks than a concentrated population. The likelihood of generating resources 
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TABLE F-B.8 

iNVESTMENT TARGETS OF 1980-1984 PLAN 

L.E. Million Percent 

Agriculture 2,611 23.0 

Mfg., Mining G Construction 3,816 19.0 

Petrolcum 602 3.0 

Housing E Infrastructure 10,245 51.0 

Services 2,811 14.0 

SOURCE: Ministry of Planning, A.R.E. 
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TABLE I-B.9 

INVESTMENT REQUIREMENTS 1985-1999 

(L.E. Million, 1979 Prices) 

1985-1989 1990-1994 1985-1999 1985-2000 

L.E. Percent L.E. Percent L.E. Percent L.E. Percent 

Agriculture 3,723 13.0 5,779 15.0 7,850 14.5 17,352 14.5 

Mfg., Mining 

Construction 5,728 20.0 11,172 29.0 20,410 39.0 37,310 31.2 

Petroleum 573 2.0 771 2.0 1,047 2.0 2,391 2.0 

Housing & Infra

structure 14,607 51.0 15,401 40.0 15,700 30.0 45,717 14.0 

Services 4,010 14.0 5,394 14.0 7,327 14.0 16,731 14.0 

28,641 100.0 38,526 100.0 42,334 100.0 119,501 100.0 

SOURCE: NUPS Projections. 
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sufficient to meet the investment requirements is the topic of Sections IV, V and VI 

of this Appendix. 

IV. FINANCING INVESTMENT 

(outputs)Investment, in any year, is that portion of the available resources 
that is not consumed. This is the macroeconomic identity -- saving equals 
investments ex post. Investment was presented above as a requirement of economic 
growth. This requirement can be met only if sufficient saving occurs to direct 

resources into investment. 

In this analysis of the saving/investment relationship, the variables of interest 
are flows of goods and services rather than financial flows or stocks. Saving is by 
definition, output that is not consumed. It may be either domestically produced or 
imported. Thus, total resource availability is the sum of Gross Domestic Product 
(at market prices) and the excess of imports over exports. Gross National Saving is 
the difference between total resource availability and total consumption (private 
consumption plus public consumption). Gross National Saving is comprised of Domestic 
.,aving (Gross Domestic Product minus consumption) and Foreign Saving (imports minus 
exports). Foreign Saving con be financed in a variety of ways: worker remittances, 
direct foreign investment, medium- and long-term official loans and grants, prive.e 
loans and the drowdown of foreign balances. 

When domestic saving is large enough to meet the required investment levels, 

it is not necessary to draw on foreign savings, provided the imports needed 
for investment projects (or for consumption) can be paid for with export 
earnings. This is not the case in Egypt today, nor is it likely to be in the 
near future. Consequently, there are three gaps that could Qonstroin investment 
below the desired level. The first is the overall saving/invest'nent gap. If Gross 
National Saving is deficient, investment will be held below theitarget level. The 
other two gaps arise if -there is a single source of supply for the investment 
inputs. If a required input is not available in the domestic ;morket (as is 

there must be a source of foreign exchangeoften the case with capital goods), 
to purchase the input. This source can be either foreign savings or export 
earnings. If these are less than required, a foreign exchange gap results 
which can keep investment below the target level. Likewise, when a required input 
cannot be imported, either because it is physically impossible to import 
or because the import cost is prohibitive, it must be firinced by domestic 
savings. Foreign exchange provides Egypt with a claim on the resources of 
the rest of the world, it does not make available additional local resources. 

The implication of the foregoing is that there must be a Lalance in the sources 
canof saving. In particular, excessive reliance on foreign financing of investment 

lead to a number of problems. Servicing a large foreign debt requires that the 
investments result either in a larger volume of exports or a smaller volume of 
imports. If delays are encountered in completing the investments, or if actual 
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productivity is below expected productivity, there may be insufficient foreign 
exchange in fulure years to service the foreign debt. In turn, this would adversely 
affect credit-worthiness and lead to a reduction of foreign saving. Delays are 
likely if there are shortages of domestic inputs. 

V. RECENT SAVING TRENDS AND THE DEVELOPMENT PLAN 

A. Saving Trends 

Table 1-13.10 displays the relationship between resource availability and saving 
for the period 1975-1979. 

Domestic production at market prices in 1979 was L.E. 12,475 million, of which 
L.E. 10,682 million was consumed. 9 Domestic production available for investment was 
L.E. 1,793 million, while investment in 1979 was L.E. 3,796 million. This means 
L.E. 2,002 million of total investment (53 percent) ccne from outside the 
country as an excess of imports of exports. 

The domestic saving effort (shown in Table !-13.11, row I) is both below 
international standards and declining. Although there have been significant, gains in 
production in recent years, only a small portion of the gains have been directed to 
investment. Table I-B. II shows in row 3 the consequent increased reliance on foreign 
sources to finance the country's investment program (i.e., the ratio of import 
surplus to gross investment is increasing). 

These data suggest the following characterization of the Egyptian economy. The 
country has begun an enormous investment program, .partly to rehabilitate the capital 
stock that was neglected in the late 1960's and early 1970's and also to bring about 
a higher level of output and employment. This desire to increase investment has not 
been accompanied by much increase in domestic resources for investment. In this 
situation, either the investment effort must be scaled down or foreign financing must 
close the gap. Foreign resources can (and did) close the gap in the short run.I 

Excessive reliance on foreign financing exposes the nation's investment plan to 
the vagaries of foreign economic and political events. This is especially true when 
a substantial portion of th6 foreign saving takes the form of government 
to government concessionbry loans and transfers. An investment program financed 
largely with domestic resources will have a more sturdy foundation than 
one relying on foreign sources. An indication of the magnitude of the required 
change in Egyptian saving patterns can be gotten from a comparison of recent 
data and the 1980-1984 Development Plan. The marginal propensity to save 
(MPS) for the years 1976-1979 and the MPS used in the Development Plan are 
shown in Table I-B. 12. The marginal propensity to save is the fraction of output 
growth which is saved. In 1978 and 1979 this figure fell far short of that 
anticipated in the Development Plan. 
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TABLE I-B.10 

NATIONAL SAVING 

(L.E. Million, Current Prices)
 

1975 1976 1977, 1978 1979 

GDP Factor Cost 5,061 9,003 11,936 

* Net Indirect Taxes 186 744 539 

= GDP at Market Prices 5,247 6,705 8,210 9,782 12,475 

* Net Factor Income -16 133 433 983 761 

- GNP Market Prices 5,221 6,838 8,643 10,765 13,236 

GDP at Market Prices 5,247 6,705 8,210 9,782 12,475 

- Private Consumption 3,101 3,965 4,917 6,278 8,623 

- Public Consumption 134 1,572 1,697 1,841 1,793 

- Domestic Saving 802 1,168 1,596 1,663 1,793 

Investment (Fixed) .1,265 1,450 1,838 2,618 3,345 

* Change in Stock 459 439 561 416 450 

- Domestic Saving 802 1,16B 1,596 1,663 1,793 

IImport Surplus 922 721 803 1,371 2,002 

SOURCE: Ministry of Economy and USAID/Cairo. 
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TABLE I-B.11 

SAVINGS RATIOS 

Domestic Saving/Gross National 
Product 

Domestic Saving/Gross Investment 

Import Surplus/Gross Investment 

1975 

.15 

.45 

.53 

1976 

.17 

.62 

.38 

1977 

.19 

.67 

.33 

1978 

.17 

.55 

.45 

1979 

.14 

.47 

.53 

SOURCE: Table I-B.0. 

TABLE I-B.12 

MARGSNAL PROPENSITY TO SAVE 

Historical Data 

Plan Data 

1980 

.33 

1976 

.37 

1981 

.36 

1977 

.35 

1982 

.29 

1978 

.04 

1983 

.33 

1979 

.05 

1984 

.30 

SOURCE: Ministry of Planning and IMF. 
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In other words, an increase in national income of one L.E. led to an increase 
in saving of only four to five piasters in 1978 and 1979. If 1his pattern 
were to persist, the Investment targets would become hopelessly out of reach. 
Investment projects would have to be abandoned, employment growth would slow down, 
and self-sustained econumic growth would not occur. 

B. Development Plan 

The importance of an improved saving effort is clear to Egyptian economic 
planners and is made explicit in a Ministry of Planning document regarding the Five 
Year Plan. 

"The domestic savings target will require special efforts, 
because it calls for a significant change in th& existing pattern 
of saving. Government current expenditure will clearly have to 
be rationalized and the public sector enterprises and 
organizations will have to eliminate their deficits and generate 
sizeable profits. The need to increase domestic resource 
generation cannot be exaggerated because it is becoming clear 
that, at the present time, it is the shortage of domestic 
resources that is slowing down the implementation of projects 
and inhibiting the utilization of the project aid that has already 
been committed by doner countries and organizations."' 10 

Table 1-3.13 presents the saving/investient relationship derived from the Five 
Year Plan. The Plan's reduction in the foreign share of investment financing from 
one-half to one-third in a period of five years would be quite remarkable and 
is probably not achievable. The Plan envisions that a relatively slower 
growth rate of private consumption will release resources for investment. The 
annual growth rate of private consumption is 5.8 percent, compared to an 
output growth rate of 10.8 - percent. The Plan document referred to 
above is not explicit, however, about policy changes that could lead to 
the increases in the saving rate. Prudence requires scepticism about achieving 
such a substantial level of domestic saving. 

C. Financing Foreian Saving 

Since the mid-1970's, there has been a large inf!ow of foreign low-interest loans 
and grants into Egypt from other countries and institutions. Direct private 
investment has grown rapidly but is still concentrated in the petroleum sector. When 
the loans come due and the foreign investment projects come on-line, foreign exchange 
will be needed for debt repayment and profit repatriation. If Egypt is to continue 
to attract foreign savings throughout the period, it must earn (or save through 
import substitution) enough foreign exchange to meet the repayment schedule. At the 
present time, Egypt's foreign exchange earnings come from four principal 
sources: worker's remittance, petroleum, Suez Canal and tourism. As foreign loans 
come due, these revenues will. have to be shifted from paying imports to repaying 
debt. Unless these revenues continue to grow rapidly or new revenue sources are 
found, imports will be curtailed. 
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TABLE I-B.13 
NATIONAL SAVINGS 1980-1984 DEVELOPMENT PLAN 

(L.E. Million, 1979 Prices)
 

1980 1981 1982 1983 1984
 

GDP at Factor Cost 11,257 12,479 12,667 15,007 16,475
 

* Indirect Taxes 2,290 2,525 2,780 3,050 3,335
 

= GDP at Market Prices 13,547 15,004 16,457 18,057 19,810
 

+ Net Factor Income 685 661 640 683 587 

1 
- ONP at Market Prices 14,232 15.665 17,097 18,740 20,497 

1 
GOP at Market Prices 13,547 15, 004 16,457 18,057 19,810 

1 
- Private Consumption 9,407 10,110 10,925 11,805 12,805 

- Publig Consumption 2,390 2,700 2,985 3,270 3,580 

Domestic Saving 1,750 2,194 2,547 2,982 3,425
 

Investment (Fixed) 3,350 3,600 3,920 4,385 4,830
 

+ Change in Stocks 100 110 120 140 200 

- Domestic Saving 1,750 2,194 2,547 2,982 3,425 

= Import Surplus 1,700 1,516 1,493 1,543 1,605 

Ration DS/Total 1 .51 .59 .63 .66 .68
 

Includes consumer subsidies, therefore, these are not technically market prices. This
 

accounting procedure does not affect the saving section.
 

SOURCE: Ministry of Planning, A.R.E.
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Estimating future receipts from these four sources is problematic. TheDevelopment Plan forecasts that by 1984 wor.:er's remitlonces will level off and SuezCanal revenues will rise at a modest 6 percent over 1983. Oil exports (not includingthe oil companies' share) will rise 10 percent and tourism revenues 14 percent. 

A logical source of new foreign exchange earnings is the non-oil comnoditysectors. Foreign markets for manufactured and agricultural goods should beidentified and developed. A more diversified mix of exports would protect theeconomy from adverse changes in one of the four principal sources. It would dispersethe development process throughout the economy and, as domestic firms becomecompetitive in world markets, import substitution will be economical. In sunmmary,over the next 19 years Egypt must both amortize its existing foreign debt andfinance future import surpluses. Current foreign exchange sources may not be buoyantenough to provide funds for both. If this happens, a shortage of foreign exchangewould disrupt the investment program. A diversified program of export pronotion andimport substitution in manufacturing and agriculture can both provide foreignexchange and spread --)e development process throughout the economy. 

At the same hine that foreign exchange sources are being developed,economic planners must identify policies to bring the domestic saving effortinto accord with the Development Plan. 

VI. POLICY CHANGE TO INCREASE SAVING 

It was pointed out in Section V that there is an incompatibility between Egypt'sdesire to mount a large investment effort and its current saving performance. Theinvestment effort will be jeopardized unless the domestic saving effortimprovet.studies.l This fact is well known to policy-makers and is the topic of a number of rTcent 

The reasons for a low domestic saving rate con usually be identified by analyzingthe economic environment in which savings decisions are determined. These savings,'decisions are mode in both the publir and private sectors.15 For public saving to.take place, goverrwnent revenue must exceed government current expenditure. In 1979,government revenue was L.E. 3,'684 million, while government current expen iture(including public authority deficits and subsidies) was L.E. 3,774 million.Public saving was a negative L.E. 90 million. Duringgovernment investment was L.E. 
the same period,2,547 million, producing a public deficitL.E. 2,637 million. Comparable data for previous. years 

,of 
are shown in, Table 11-B.14. 

A closer look at the fiscal operations in 1979 shows some of the more importantreasons behind this poor saving performance. Transfers from the Public Enterprisesto central government amounted to L.E. 501 million. However, L.E. 401 millioncome from petroleum and the Suez Canal. The other authorities and companies, inspite of their dominant role in the economy, did little more than cover theirproduction costs. 13 The domestic saving effort would be substantially improvedthese companies were operated more efficiently. If efficiency increases, they would
if 

be better able to compete with foreign firms in both domestic and internationalmarkets. While it is true that the motivation behind some of the current regulationof the public sector is the important social equity objective, there are better waysto enhance social equity than operating the industrial sector inefficiently. 
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TABLE I-B.14 

PUBLIC SAVING 

(L.E. Million, Current Prices) 

1976 1977 1978 1979 

TOTAL REVENUE 2,015 2,755 3,306 3,684 

- Current Expenditure 2,300 2,476 3,072 3,774 

- Public Saving (285) 279 234 (90) 

PUBLIC INVESTMENT 980 1,549 2,311 2,547 

- Public Saving (285) 279 234 (90) 

= Government Deficit 1,265 1,270 2,007 2;637 

SOURCE: IMF. 
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subsidies, L.. 
A second reason for the weak public saving effort is the level of 

for the General Authority for880 million was
1,230 million in 1979, of which L.F.. 

appears to be a conflict between economic 
Supply Comodities. Here again, there 

social equity objectives.development objectives and 

subsidies is how extensive they
right question regarding consumerHowever, the 

Both the food subsidy and the
there should be subsidies.should be and not whether 

to and used by all incomethey are availableore open-ended;implicit fuel subsidy A reduction in 
classes, although the intent of the subsidies is to protect the poor. 

in the number of people eligible for the subsidy 
the number of items subsidized and 

move market prices toward levels that reflect 
would release funds for investment and 

relative scarcities. 

are also important in determining the overall 
Decisions in the private sector 

invest their savings directly in family-owned
saving effort. Households can intoto channel savings

can use the commercial banking system
enterprises, or they 

private savings held in the banking systemreturn oninvestment projects. The real 
rates of inflationrate of inflation. With 

depends on the bank interest rate and the 
return tc savings is negative. This tends to 

above bank interest rates, the real 
in Egypt over the past several years

This situation has developeddiscourage saving. 1-B.14to finance the deficit (Tableof government borrowingprimarily as a result 
This borrowing has contributed to money supply

shows the magnitude of the deficit.) 


growth that exceeds the growth of output.
 

to hold these moneysector was willing
During the mid 1970's, the private 

By the late 1970's, the 
and this reduced upward pressure on prices.balances 

rates of return were, and continue to 
to the point that realinflation rate had risen 

be expected to generate higher prices
be, negative. Additional deficit financing can 

the cas4 in the past. The government has announced that the 
more quickly than was 

Budget does nol require deficit financing, but this expectation is 
1981-1982 

it would reduce inflationary pressures.If it occurs,currently being reversed. 
with higher bank interest rates to encourage d larger

It should be combined, however, 

flow of funds into the banking system.
 

.Inflation is probably the predominant short-run factor affecting private saving 

rate should be an important government policy 
rates. -- Reducing the inflation 

savings rates are 
goal. Other policy changes that could contribute to higher 

a floating unified exchange
expenditure taxes, especially on luxury goods, and 

policy change would affect saving, bath by making luxury imports
rate. The latter in 

expensive and by increasing the profitability of Egyptian firms selling 
more 

domestic and foreign markets.
 

Egypt needs to build up its industrial ccpital stock. The government policy is 

to this effort. In addition to thesector to contributeto encourage the private 
discussed above, the government must also establish a legal,

specific policy changes 
-administrative and economic environment in which citizens have enough confidence in 

--.-. 

public policies to make long-term-investmients in industry.

the stability of 

of the ways by which saving
In this discussion, we have touched briefly on some 

The purpose of this section is to indicate the types of changes 
can be fostered.. 

will be necessary to gerneratc sufficient domestic savings to finance the 
that 

without these types of changes,investment program. Recent evidence suggests that 
fall short of its needed levels because of real 

the investment program will 

resource constraints.
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NOTES 

APPENDIX I-B 

MACRO-ECONOMIC PROJECTIONS, 
INVESTMENT REQUIREMENTS AND FINANCING 

1 World Development Indicators, World Bank, June 1979. 

2 For comparison, we note that the ratio in Japan is over 0.30. 

3 These values are presented in the Annex. 

4 The parameter values are presented in the Annex. 

5 The demands are described as "partially competitive" because increasing the 
resources devoted to any one of the goals can have positive effects on the 
others. Consequently, the effects are sometimes complementary, even though they 
compete for funds in the short run. 

6 For equally productive capital, the annual increment of output is lower the 
lonqer the life of the capital. 

7 The parameter values which were used are presented in the Interim Action 
Report. 

8 This characterization,of course, refers to averages; they will si'nultaneously be 
investments in large-scale industrial complexes and traditionalhandicraft production 
activities. 

9 These GDP figures for 1979 are revised upward from those used in the projections 
and were in the process of being revised again; we, therefore, did not re-estimate 
the projections made earlier. The higher GDP figures shown here would lead to higher 
year 2000 GDP levels, if the even larger amounts of required investment were 
forthcoming. As indicated in this Appendix, however, our analysis suggests caution 
in assuming that the levels of investment we have projected will necessarily be 
achieved. 

10 Ministry of Planning, Egypt's Development Strategy, Economic Management and 
Growth Objectives, 1980-1984, p. 13 

1 For example, World Bank, Aab Republic of Egypt, Domestic Resource Mobilization 
and Growth Prospectsfor the 1980's, Report No. 3123-EGT, December 1980, and A.R.E., 
Ministry of Economy, Economic Studies Unit, Recent Development in the Egyptian 
Economy, January 1981. The latter study is a very lucid presentation of recent 
economic developments, presented in more detail than can be done in this section. 

12 The Study Team has been unable to obtain data on the distribution of domestic 
saving between the public and private sectors from the Ministry of Planning° 

13 There was also L.E. 374 million in investment self-financing, but its source is 
not explicit. 

37 



0 

ANNEX TO APPENDIX I-B
 

A. 	 The ten seedtors found- in Egypt's National Income Accounts hove been grouped in 
the Fixed CCumponent: ESystem as follows: 

Agricul]ture 

* 	 Monuifocturing, MVining, Construction 

* 	 PetrcDeLuT, HousFsng and Infrastructure -- includes Housing, Public Utilities 

* 	 Transs-ortation, ----- omunication, Slorage and Electricity Services -- Trade 
and F-inance, OttPer Services 

13. 	 The sourceLS of the basic data ore as follows: 

Gross Donestic Produ 

1975-19781: Arab 7epublic of Eqypt, Economic Development and External 
Capitr1l Requirements, World Bank, November 1979. 

1979,1980 Egvpi-"s -Development Strategy, F:conomic Management and Growth 
1984: Objec-7,; ves, 1980-1984. Ministry of Planning, November 1979. 

1981-1983- Derivx_,- from the General Equilibrium of the five year plan
conto-red in the Ministry of Planning Documents. The General 
Equill'i:riurn shows gross output for each sector, but not the 
sectcvrc'l GOP. The ratio of gross output to GDP in each 

sectcor -was calculated for the year 1979, 1980 and 1984. The 
1981-183 ratios were selected to move incrementally from 
the 1990 ratio to the 1984 ratib. 

Gross Investment 

1975-1979: Sone-cs GOP 1975-1978. 

1980-1984: Based on the Ministry of Planning documents cited above and 
General Framework for Socio-Economic Development, Five Year 
Pion, Ministry of Planning, October 1979. Both documents contain 
five year sectoral investment totals and sectoral percentage
shares, but they do not show the same figures. The annual 

investment amounts are from the General Equilibrium of the five 
year plan. The sectoral shares are from the General 

Framework. 

Employment 

1975-1976: Statistical Yearbook, A.R.E.; July 1979. 
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1977-1978: Sane as GDP 1975-1978. 

1979: World Bank 

1980-1984: Total annual employment is from General Framework. Sectoral 
employment is not given. The annual rate of growth of each of thefour non-agricultural sectors was calculated. These sectors are 
assumed to expand at their historical growth rates. This left a 
residual of 321,000 jobs which was allocated to agriculture,
producing a growth rate. of I percent in that sector. 

Constant Price GDP and Investment 

1975-1979: GDP, in current and constant 1975 prices, is found in Arab 
Republic of Egypt-Recent Economic Developments, International
Monetary Fund, February, 25, 1980. From this data, an implicit GDP
deflator was calculated and the base year was changed to 
1979. The calculated deflators are: 

Implicit GDP Deflator (1979-100) 

1975 69 
1976 76 
1977 83 
1978 88 
1979 100 
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APPENDIX II-A
 

A NOTE ON URBAN DISAMENITIES
 

ourSeveral reviewers of our earlier reports have expressed the view that 

analysis has insufficiently accounted for the urban disamenities or diseconomies 
growing size of Cairo and Alexandria. We haveassociated with the large and 

costs in two ways. In estimating directatiempted to account for these extra 
have assumed a positive exponentialinvestment costs for job creation, we 

growth-rates (growth managementrelationship between costs and the settlement 
costs). Part of these increased costs are associated with d;seconomies. In addition 

to this, we have accounted for the increased housirg, social and physical 
estimates. However, theinfrastructure costs in our intra-urban infrastructure 

concern indicates the importance of attempting independent estimates. This note 

discusses the general issue and the difficulties of disentangling urban economies and 
magnitude estimates of total urbandiseconomies and then provides order of 

greater less concentration in thedisamenities and the disamenity cost of versus 
Cairo and Alexandria regions. 

We have emphasized the complexity of making a complete net benefit estimate since 

both productivity (external economies or agglomeration economies) and disamenities or 
the difficulty is welldiseconomies are associated with city size. The nature of 

described by William Alonso: 

"The problem of city size has been discussed by many and often 
forms a cornerstone of location policy in both developed and 
developing countries. In general, most nations seem to feel that 
their principal cities are excessively large; consequently, they 
follow policies of decentralization, particularly for 
manufacturing industry. The factual basis for this policy is 
lacking: no one knows when a city becomes too big. 
Nonetheless, this concern is so central to so many countries that 
some of the theoretical aspects will be discussed here. In 
general, it is based on a belief that some set of costs rises after 

a certain size. Among the costs mentioned arecities reach 
those of traffic congestion, water and sewage disposal, shelter, 

some social costs. While it must be emphasizedpolicing, and 

that there is no empirical verification of the fact of rising costs,
 
the argument, in one of its most sophisticated forms, runs thus:
 
any particular businessman or government agency, in moving
 
into a congested center, will pay only the prevailing or average
 
costs for labor, food, movement, utilities, etc. The addition to
 
the size of the city of this new activity will change these costs
 
only imperceptively for any user. The marginal costs (that is to
 
say, the addition to total costs of the new arrival), however, will
 
be much larger than average costs.
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"Thus, if costs are rising with urban size, new activities will 

continue to be attracted to the city far beyond the point ut 

which the increosin marginal costs begin to make this a 
the nationalrelative or even absolute loss from the point of 

economy. A cost-benefit analysis would use the marginal costs 

produced by the external diseconomies of congestion, etc., in 
knew what these costs were, theevaluating that location. If we 

centr~il planning agency might require operating agencies to use 

them in their calculation and the government might charge 

private business the full costs by some form of taxation. 

there ore reasons"It was pointed out in an earlier section that 
to believe, however, that productivity may also increase with 

city size. Among the factors mentioned was the facility of 
and, the availability of information, thecommunications 

the richness of interavailability of specialized services, 
Ifindustry linkages, and the principle of massed reserves. 

size, then the project or theproductivity increases with urban 
will take into account only the effects of thesebusinessman 

externalities upon his firm, which in a sense, may be termed the 
the 	 not takeaverage productivity. But project will into 

account, under normal procedures, the external economies that 
In other words, the symmetricalit produces for other activities. 


analysis should be performed on the benefit side as on the cost
 

side, and the public agency should take into account the 
total production in the city. If productivitymarginal effect on 

rises with urban size, morainal product will be considerably 

larger than average product. No more do we hove reliable 

information as to whether productivity rises with urban size, but 
it does.a greot deal of corroborating evidence 	 suggests that 

terms of per capita income, netThe magnitudes involved in 
regional income, value added per industrial worker, local 

government expenditures, and cost of living indexes for those 

few countries in which they ore available, suggest to this writer 

that marginal product is far greater than marginal cost for large 

cities, and consequently that onti-urbanization policies are in 

with respect to the goal of national production, for theyerror 
compare marginal cost to _iveroge product." 1 

Bank by HarryThe issue is discussed also in a paper prepGred for the World 

Richardson as follows: 

"The Optimal City Size Myth 

I. 	 "Objections to the planner's concept of an optimal city size 

are so well known (e.g., Richardson, 1972, 1973 & 1976) that 
they require little elaboration here. The idea is based upon 
a comparison of hypothetical cost and benefit curves with 
city size (population) measured on the horizontal axis. 

2. 	 "Adopting the common assumption (and it is only an 
curve and a U-shapedassumption) of an S-shaped benefit 
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3. 

4. 

5. 

cost curve, it follows that net benefits will become zero at 
sonre finite city size. Hence, this is the optimal city size. 
In fact, it is not quite as easy as that: if average and 
marginal curves are used, 2 a bewildering set of alternative 
optima can be identified: least cost city size (minimum 
AC); maximum citizen welfare (maximize AB-AC); social 
optimum with unlimited population (MB-MC-OC), where OC 
equals the opportunity costs of locating the population 
elsewhere). There are other possibilities such as the 
threshold city size (AB-AC, AC falling), maximum gross 
benefits or maximum net average benefits, not to mention 
the possibility that the optimum for households may be quite 
different from that for firms. 

"A more serious drawback is the fact that the meaning of 
the cost and benefit curves is at best obscure. Leaving 
aside all the standard economic assumptiors (homogenous 
households with a constant set of preferences, a static 
framework abstracting from shifts in production functions, 
and so on), the critical assumption is that all benefits and 
costs are additive. In fact, many of the important items 
such as pollution, congestion, mental stress, exposure to 
crime, externalities in assumption, and agglomeration 

and whereeconomies for industry are difficult to measure, 
measurable, hard to convert into monetary units. Without 
precise measurement, the "objective" assessment of 
evidence degenerates into value judgments, implicit 
weighting systems and arbitrary selection of criteria. Even 
if the model had any pedagogic virtues, it is non-operational 
for policy and planning purposes. 

"Suppose for a moment that there is a hypothetical optimum 
city size. Would this be found at the same population size in 
developing countries os in developed countries?. Or, turning 
the question around into more meaningful terms, is 3 city of 
a particular size (say one million) more liveable and/or more 
efficient in a developing country than in a developed 
country? Since most of the work in this area has been on 
cities in developed countries, there is a danger of bias in 
generalizing From currently available evidence. The 
superficial judgment might be that the "big city problem" (a 
code phrase for excessive size) is more serious in developing 
countries simply because Sao Paulo, Mexico City, Calcutta, 
Bangkok, Jakarta and other cities in the developing world 
make the headlines. 

"In fact, a second look .suggest a.reversal of this judgment. 
The economic advantages of primate cities in developing 
countries are considerable: higher returns to investment 
than at alternative location, econiomies of concentration in 
urban service provision in capital-poor economies; 
transportation advnntages, communication economies, the 
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dominant source of innovation nnd managerial expertise and 

the diffusion center fo i.tvelopmental impulses and for 
The finding that in aeconomic, technical and :..ciol change. 


study of 46 developing countries there was a strong positive
 
oggreqote performance andassociation between growth 

1973) deserves emphasis. Theincreasing primacy (Mera, 
economic and social benefits of large relative to small cities 

(e.g., a wider range of job opportunities including 
for secondary workers in the "informal" serviceemployment 

health and education facilities) appearsector, better 
in the developed countries.stronger in developing than 

social (as opposed to the privateFurthermore, the costs 
where absolute living standard differentials blurcosts, 

lower in LDC cities, despitecomparison) probably remain 
recent increases in pollution and congestion. This is 

reinforced if the hypothesis that social costs ore d function 

of industrialization and affl.ience is accepted. The value of 
of pollutant will beeliminating a given physical amount 

greater in.o developed country than in on LDC city, simply 
Thus,because wealthier people value clean air more highly. 

there are some grounds for arguing that the hypothetical 

critical city size that equates marginal costs and benefits, if 
developingit could be measured, would be greater in 

does not concede the possibilitycountries (this 2tatement 
worldthat net berefits may remain positive for all current 

city sizes)."3 

Nevertheless, the evidence of pollution, congestion and other social disomenities is 

apparenl in Cairo and Alexandria and needs to be taken seriously. Therefore, the NUPS 

has attempted to make on indicative assessment of the ordcr-of-monitude of
Team 

(See also the last Section
these costs (ising comparative data from the United States. 
of.Chapter I and Table i-A.2.) 

costs of environmentalThe first comparisons derive from U.S. estimates of the 
Commission for Environmental Quality estimated

pollution and pollution control.. -The 
to 1988 to be approximately 2.63 percent of

total pollution -control costs from 197 

GNP over the period. Using this proportion, equivalent Egyptian costs (in 1979 prices)
 

Total 19R6-2000
would be L.E. 460 million in 1985 and L.E. 1,141 million in year 2000. 

.
pollution costs would be L.E. 11,673 million. 

Alan Kneese made estimates of pollution control costs from 1970-1975. These were 

2.03 percent of GNP. Using this proportion, equivalent Egyptian costs would be L.E. 

355 million in 1985 and L.E. 881 million in year 2000. Total 19B6-2000 pollution costs 

would be L.E. 9,008 million. 

from onA more specific cost comparison is possible using parameters derived 

empirical estimate of urban disamenities as a function of city size made by James 
an elasticity of disamenities to largeTobin and William Nordhaus. Their data shows 

is, a I percent increase in large city populationcity population growth of 1.0205. That 
produces a 1.0205 percent increase in disamenities. We are interested in testing how 

much difference there would be in urban disamenities between our recommended 
to between 21 and 22 million) and Alternativestrategy (Cairo and Alexandria to grow 
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On this basis,C, which hypothesizes a Cai'o plus Alexandria population of 16.6 million. 

total disamenities are L.E. 514.8 million in 1985, rise to L.E. 943 million in year 2000 
L.E. 829 million for Alternative C. This meansfor the recommended strategy and to 

that the relative disamenity cost of the degree of concentration recommended is L.E. 

777 million. Table II-A.l summarizes these data. 

Although the magnitude of disamenities estimated are large in absolute terms, the 

table shows that the addition of the disamenity costs attributable to concentration does 

not change the strong relataive advantage nf the recommended strategy over greater 
aredecentralization. Furthermore, as suggested by the World Bank and others, there 

strong reasons for believing that many of the existing disamenities (e.g., traffic 
without extensivecongestion) could be substantially reduced by better management 

investment costs. Consequently, the NUPS Team recommends that such possibilities be 
of reducing total diseconomies, rather thanseriously explored by the GOE as a means 

risk, high cost effort at massive decentralization. The aboveattempting a high 
evidence strongly suggests that massive decentralization to non-economic locations 

cannot be justified on the basis of diseconomies or disamenities associated with Cairo's 

and Alexandria's size. 

Some reviewers of the Draft Final Report have stated that the NUPS analysis does 

not indicate at what population size urban economies associated with agglomeration ore 

exceeded by urban diseconomies resulting in a "threshold" where net benefits become 
Region may alreadynegative. The implication of these comments is that the Cairo 

have exceeded this threshold and would certainly have exceeded the threshold at the 

regional population of 16.5 million in the recommended strategy. 

The analysis which we have done on net benefits (see Chapter I, Section II) does not 

support this conclusion. On these estimates the Cairo Region produces large positive 

net benefits after taking account of additional costs associated with its growth and 

provision of needed housing and infrastructure to accommodate a year 2000 population 
of 16.5 milliion in the Region. It should be emphasized also that NUPS has recom

for the Cairo Region a strategy of intra-regional decentralization (deconmended 
centration) which is expected to facilitate the achievement of regional positive 

;cale) while limiting the increase in diseconomiesagglomeration effects (economies of 
compared to regional growth through only contiguous fringe expansion. 

come to NUPS' attention since the preparationAn additional body of evidence has 
of the Draft Final Report. A 1981 article by William Wheaton and Hisanobon Shishido, 
"Urban Concentration, Agglomeration Economies, and the Level of Economies Develop
ment," in Economic Development and Cultural Change, directly addresses the question 
of the relationship between optimal city sizes and development. The conclusion of the 

article is that the optimum size of 6 city is a function of development and increases as 

GNP per capita increases up to a per capita income of the equivalent of U.S. $2,000. 
The optimal size, according to this article, reaches 22 million at the above level of 
development before reaching a "turning point" where the optimum size begins to fall. 
The authors state: 

"Up to a level of development near $2,000 per capita, greater 
capital usages increases scale and urban agglomeration 
economies quite rapidly...the optimum population size for a 
metropolitan area peaks at just over 20 million, again around 
the $2,000 level of development. From there on it falls off." 
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TABLE II-A.1 

DATA ON URBAN DISAMENITIES
COMPARATIVE 

DATA SOURCES 

NORDHAUS-TOBIN 8 5% 
NORDtAUS-TOBIN @ 3% 


ALTERNATIVE
 
ALTERNATIVE ALTERNATIVE ALTERNATIVE 

CEQ1 KNEESE

C
A
C
A 


Total 1986-2000 9,008
11,673
10,052
10,829
6,031
6,497
Disamenitles 


DisamenIty Cost 777
466
of Concentration 


Total Cost of
 
114,020
109,688
A + DlsamnenItes 


Total Cost of
 141,446
137,425

C + Disamenltles 


C + Dsamenltles
 1.241
.1.253
A + Disamenitles 


C/A (From Second
 
1.273
1.273
Round Alternatives) 


Urban concentration elasticities
 
These two cost estimates are based upon 

GNP figures only. 

They are provided as partial
 

cannot be calculated from available 
data for these costs. 

from which
Nordhaus and Tobln,
estimates derived from 
the reasonmbleness of
verification of 


concentration elasticities have been 
calculated.
 

SOURCE: NUPS Analysis.
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APPENDIX Il-B 

TO THE PREFERRED STRATEGYANALYSIS LEADING 

This appendix provides a compilation of material from earlier reports that 

analysis leading to the Preferred Strategy. The material 
sLmmarizes aspects of' our evaluation of the 

relates to our costing of alternatives and a judgmental
presented 

the cost analysis.alternatives to supplement 
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ZONE 

Cairo 

Alexandria 

Canal 

Delta 

North Upper 

Egypt 


South UpperEgypt 

Remote Areas 

TOTAL 

In Tables Il-B-I, 

TABL.E II-B.1 
INVESTMENT COSTS)

KEY FEATUFES OF ALTERNATIVE A - (DIRECT 

1986-2000 

COMMENTS 

slightly ahove-trend growth rates: 
Expansion at East 
infill in Greater Cairo; fringe rxpansion on 


-West corridors: non-frirge settlements and new 

infrastructure.
 

intra-regionol 


on Alexandria Metropolitan Region, infill 
Emphasis 
to higher densities, ew Ameriyah development.,77, 

master
 
Expansion of Canal Cities below current 


plan estimates but with some in-migrationg espe-cially in Suez. 

Within boundary population growth in Tanta, Maholla 

and Damietto, possibly as regional service centers: 
Cairo re

within boundary expansion of cities near 

gion (Banha and Oalyuh), and near Alexandria (Kafr 

El Dawar). 

Greater expansion in Fnyoum, but moderate expansion 

in all cities. 

Hamad i. followed by Oena/lNaaEmphasis on growth in Aswan, 

No major expansion in these zones. 

50,00n in 1976. 
are for cities with over 

6 populations shown 

COSTINVESTMENT 

2000 
POPULATION 

(000) 

16,19 

5,469 

1,71,577 

5,175 

849 

1,58 

1,581 

270 

31,64*9 

I 
EMPLOYMENT 

CHANGE 
(000) 

AVERAGE C2 
PER JOB 

L.E. 

ST TOTAL COST 
L.E. 

MILLION 

3.714 6,438 

6,274 9.217 

289 
8 

6,581 
,8 ,9w, 

982 6,470 

98 

189 
39 

23 

6,764 

6,959 

6,926 
6,9726 

7,174 

6,437 

682 

1.309 

1.30? 

165 

43,538 

figures include main settlements. 
Remote area 

II.C. 
2 Average cost per job for each zone in each alternative calculated as described in Appendix 



A 19862000ALTERNATIVEIN SETTLEMENT
INFRASTRUCTURE

OF INTRA-URF3ANSUMMARY 

DESCRIPTION
 
PER CAPITATOTAL COSTS 

L.E.COSTS" Dhe samePsONaLr. 
o - growth outside Greaterstandards r the o e asa non-Cnl growth centers to encourel zOECiro d are h same as other alternatives,With t ee(MILINS 3/45 the exception of water nd sewerage standards which are the same 

ETTLEMENT ZOEotrC io13,531 


Slightly higher growth rates than B, contribute to higher per capita costs.
 
Cairo. 

rCsultsn 
an emphasis on concentration in the metropolita area 

95 Reduced population growth rates and 
eondria5,795 

Water and sewerage at Alexandria masterplan costs increase per capita costs 

lower per capita costs.
higher than Greater Cairo cosls, otherwise, standards ore the some as Greater Cairo. 

lexndrio 

lower than B I,resulting in per "rds smiaOiher _:;==settlemat5aents 

Hcusing and physical infrastructure are ,rv c centers.•G

,4468,445l 18,445 ar ea ,tln 

and Mansoura developed into regional service cult inhigher gross 
dnsitiefs a 

t,99Tanta ,ienc. Higher population growth rates resu 
T,3to 79 Ef 
to B (Efficie .tig boundaries, but lower per capita costs. 

Ntpr y e 81Dto growth enter emphasis, Fayoum, Beni Suef and Minia higher standards than B1, which eXcep 

into growth centers and have standards similar 

for water and sewercge are at the same level as Greater Cairo and Alexandria. 
t~orth UpperlEgyp

4,788 
 r ofB (Efficiency). Larger nur 
Other settlements eve sta r s A tanw milrto Greater Cairo. hena ndards similto th and 

Assiut, s a
658 

non-growth centers settlements and reduced regional construction costs in Qandsu
3,960
Upper EgyptSouth 
3,960 

I (Efficiency).a iilar to B r whic 
rates result in higher demand for infrastructure which increase per capita costs 

(Efficiencypit).otsve2,014rd though ntatosr dr e2,133 Higher growthtan rsorteesiiRemote Areas 2,014 non-groh 

Horizontal
improved standards in growth centers. 

93 Emphasis on 
Aas i7,589 are reached.T emote 


densities of 300 persons/hectare 
T L 4gross 

cost divided by 
year 2000 population.
 

= Total 

Per capita costs 

SOURCE: NUPS.
 

Ln 
Wo
 



TABLE II-B.2 

KEY FEATURES OF ALTERNATIVE B1 EFFICIENCY (DIRECT 
1986-2000 INVESTMENT COSTS 

INVESTMENT COSTS) 

ZONE COMMENTS 

2000 
POPULATION 

(000) 

186-2000 
EMPLOYMENT 

CHANGE 
(000) 

AVERAGE COST 
PER JOB 

L.F_ 

TOTAL COST 
L.E. 

MILLION 

Cairo Expansion of Cairo above natural Increase rales: 

maximum encouragement of out-migration and migration 
diversion to Canal Region: requires all elements of 
infill, firing and new settlement development. 14,999 2,947 6,218 18,323 

Alexandria Major development !or expanded metropolitan role but 
at lower growth rate than Alternative A. 5,258 1, - 5,848 6,626 

Canal Expansion of Suez as new major rietropolitan center, 
expansion of corridors plus new satellite development 
on both sides of Canal; expansion of all three cities 
aver current plan; very high growth rates in all 
cities. 3,999 1,661 8,368 13,899 

Delta Same as Alternative A, except that more out-migration 
is expected. t,8611 823 6,345 5,222 

North Upper 
Egypt 

Emphasis on Fayoum as in Alternative A; lower growth 
rates for all cities than in Alternative A. 795 62 6,58 1106 

South Upper 
Egypt 

Emphasis on Aswan, Qena/Naga I-Hamadi as regional cen
ters lower growth rates for all cities than in Alterna
tive A. 1,482 128 6,51.7 838 

Remote Areas No major expansion in these zones. 253 12 6,667 80 

TOTAL 31,650 6,7. 6,709 45,394 



SUMMARY OF INTRA-URBAN INFRASTRUCTURE IN SETTLEMENT ALTERNATIVE B1 EFFICIENCY
 

SETTLEMENT ZONE 

Greater Cairo 

Alexandria 

Canal 

Delta 

lorth Upper Egypt 

Soulh Upper Egypt 

Remote Regions 

TOTAL 

SOURCE: NUPS. 

TOTAL COSTS 
L.E. 

(MILLIONS) 

12,938 

5,972 

17,437 

9,360 

2,502 

2,208 

1,763 

52,180 

PER CAPITA
 
COSTS
 

(L.E.) 


332 

486 

2,203 

737 

943 

459 

1,972 

648 
-

(1986-2000) 

DESCRIPTION 

Growth rates and standards similar to BI (Efficiency). 

Standards are similar to BI (Efficiency), however, reduced population growth rate lowers 

requirements for new infrastructure; thus, reducing per capita costs. 

Standards similar to B I (Efficiency). 

Tanta and Mansoura developed into regional service centers as in B (Efficiency). Although all 
growth occurs within settlement boundaries, standards are improved to level of non-Conal Cities 
growth centers in B1 (Efficiency) to increase inter-regional equity. 

All settlements at standards similar to B1 (Efficiency). Increased population growth rates results in 
higher per capita costs due to increased infrastructure requirements and regional cost variations. 

All settlements have standards similar to Aswan, Qena and Naga Hamodi in BI (Efficiency). As in 
North Lpper Egypt, increased population growth rates increases demand for new infrastructure. Per 
capita costs are.Jower thor'J\rth Upper Egypt due to lower construction costs in Qena cnd Aswan 
where most growth occurs. 

Standards are similar to North and South Upper Egypt settlements. Per capita costs are higher due to 
lower gross densities and higher regionat construction costs. 

Standards of all settlements at levels proposed for North and South Upper Egypt growth centers 
(except Greater Cairo, Alexandria and the Canal Cities) to improve inter-regional equity. 
Settlements with horizontal expansion potential allowed to expand onto non-arable land when gross 
densities reach 300 persons/hectare. 

LnLn 



IN SETTLEMENT ALTERNATIVE B31 (EQUITY) 
SUMMARY OF INTRA-URBAN INFRASTRUCTURE 

SETTLEMENT ZONE 

Greater Cairo 

Alexandria 

Canal 

Delta 

North Upper Egypt 

South Upper Egypt 

Remote Areas 

TOTALS 


SOURCE: NUPS.
 

U'L 

TOTAL COSTS 
I.E. 

(MILLIONS) 

12,358 

7,809 

16,964 

7,920 

1,459 

1,308 

661 

48,419 

PER CAPITA
 
COSTS
 

(L.E.) 


318 

578 

2,108 

621 

644 

311 

900 

600 

(1986-2000) 

DESCRIPTION 

new
lower per capita costs than A due to less need for 

Reduction in new population results in 	 physical and social 
Water and sewerage at masterplan standards. Other 

infrastructure. 	
Housing reduced to National Housing Plan standards. 

medium standards.infrastructure at 

costs of water and sewerage result in high per capita costs 
in new 	population plus higherIncrease 

Zone. Water and sewerage at Alexandria mosterplan standards. Other 
than Greater Cairo 
infrastructure similar to Greater Cairo. 

in Canal Cities results in large requirements for new infrastructure. 
Major emphasis on growth 	 toor Sadat City masterplons standards) 

are high (at Canal Cities masterplan standardsStandards 
induce growth especially in the counter magnet. 

Tonta and Monsoura developed into regional 
Reduced population lowers infrastructure requirements. 

vertical expansion. Other settlements have standards which maintain 
service 	centers emphasizing Due toeducation standards. 
existing physical infrastructural standards but improve heaith and 

reduced population growth, rehabilitation of existing stock contributes to per capita costs. 

Beni Suef and Minia at standards higher than other secondary cities, but lower than Canal 
Fayoum, 

Costs remain high due to regional construction cost differences.
Cities. 

to reduced growth rates.
reduced infrastructure requirements due 

Low per capita costs result from 
Aswan, 	 Qena and Ncga Hamadi at standards higher than other secondary cities, but lower than Canal 

Secondary cities at standards which maintain existing infrastructure standards. 
Cities. 

averce standards or maintain existing standards.Standards bring infrastructure to national urban 

High per capita costs due to higher conslruction costs in remote regions. 

Settlements with horizontal expansion potential allowed to expand boundaries when gross densities of 

300 persons/hec tore are reached. 



Cairo 

Alexandria 

Canal 

Delta 

North Upper 
Egypt 

South Upper 
Egypt 

Remote Areas 

TOTAL 

TABLE II-B.3 

Bi EQUITY (DIRECT
OF ALTERNATWEKEY FEATURES COST1986-2000 INVESTMENT 

2000 
POPULATION 

(000) 
COMMENTS 

5T, 
v er 81, EtficiaY1.Altelri ati5ome as 

Slower population growth than Alternative 81, Effi
4,630twenty percent below 4,61ciency. Governorate pnpulatiol 


Alternative A. 

3,999


Elficienzy.Some as Alternalive BI, 


Same total population as Alternative BI, Efficiency; ,865.350
 
balanced population growth in all cities. 


Higher population growth rates than Alternative 81,
 999 

Efficiency, balanced growth in all cities. 


1,813 

Some cs North Upper Egypt. 


Balanced growth in all areas at near notrual rate of 341 

pcputon increase. 31,652 

INVESTMENT 

1986-2000 

EMPLOYMENT 
CHANGE 

(000) 

81 I 

1,661 

823 

167 

298 

5856,768 
6,765 

COSTS) 

AVERAGE COST 
PER JOB 

L.E. 

S,6A1 

8,368 

6,501 

6,904 

6,933 

7,259 
6784,8 

TTLCS 

TOTAL COST 
L.E.
 

MILLION
 

%,575 

l3,89 

1,153 

2,066 

5,783&21 



U't TABLE II-B.4 

KEY FEATURES OF ALTERNATIVE B2 EFFICIENCY (DIRECT INVESTMENT COSTS) 

1986-2000 INVESTMENT COST 

ZONE 
COMMENTS 

2000 
POPULATION 

(000) 

1986-2000 
EMPLOYMENT 

CHANGE 
(000) 

AVERAGE COST 
PER J13 

L.E. 

TOTAL COST 
L.E. 

MILLION 

Cairo 

Alexandria 

Canal 

Delta 

North Upper
EgyptEgypt 

Population growth rate slightly above Alternative BI; 
otherswise, similar to Alternative BI. 

Population growth rate near rate of n6tural Increase. 

More emphasis on reglorn' economic links and less on 

national economic links thoin either Alternative A or 

Alternative 31, Efficiency. Similar to Alternative 
BI, Equity. 

Expansion beyond current plan population levels. A 

major development zone in Lower Egypt but on a smaller 

sclae than Alternative SI. 

Essentially the same as Alternative A. 

Expansion of all four cities, creatin of mcjor new 

centers at Fayoum and east bank of Nile at Beni~Suet.1,736 

15,200 

t,100 

2,596 

5,111 

,3 

3,054 

724 

832 

965 

376 

6,256 

5,721 

7,320 

7,5 

19,106 

9 

2,855 

South ipper 
Egypt 

Remote Areas 

TOTAL 

Large and fairly balanced expansion of all cities. 

leading regional cities to be Aswnn and Qeno/
Nc~j-Homodi. 

Partial implementation of Red Sea Go v erncro ' e Plan 

to Ghardaka, Snfrxga, and Ras Ghnrib to 157,000. 
Expansion of Western Desert cities to serve cgri

culture. Expansion of urban areas in Nsorthwesl 

Coast and Sinai. 

2,526 

438 

31, 65 

(93 

112 

6,756 

704 

7,7146 

6,609 

5,311 

8610
44,650 



ALTERNATIVE B2 (EFFICIENCY)
SUMMARY OF INFRASTRUCTURE IN SETTLEMENT 

SETTLEMENT ZONE 

Greater Cairo 

Alexandria 

Canal 

Delta 

North Upper Eqypt 

South Upper Egypt 

Remote Areas 

TOTAL 

SOURCE:- EUPS.
 

U' 

TOTAL COSTS 
L.E. 


(MILLIONS) 

15,679 

9,944 

2,492 

8,442 

1,675 

1,443 

772 


40,447 


PER CAPITA
 
COSTS
 
(L.E.) 


378 

700 

611 

634 

718 

334 

1,022 

.O* 


(1986-2000)
 

DESCRIPTION 

Larqe expnnsion of populalion results in large requirement for new infrastructure. Thus, zone Total 
at Greater Cairo masterplan standards. Other physical and 

costs are high. Water and sewerage of Nationalmedium high standards. Housing increased to 125%
social infrastructure improved to 
Housing Plan standards. 

Region resulls in kNage requirernent for ne 
on infill of Alexandria MetropolitanEmphasis of Alexandria masterplan standards for 

infrastructure. Higher per capita costs due to high costs 
water and sewerage. Other standards similar to Greater Cairo. 

Water and sewerage standarosrules result in lower infrastructure requirements.Reduced growth 
are higher than national urban average standards. Other 

maintain existing standards which 

infrastructure similar to Greater Cairo, but housing at National Housing Plan standards.
 

in extremely high groAs densities in Zagazig,
Growth of all settlements within boundaries resulting 

Higher existing standards in Tanta & M ,isoura maintained, standards
Damanhour, & Kafr El Dawr. 

of other settlements improved to national urban average or maintained at existing levels.
 

Fayoum, Beni Sijef and Minia at standards similar to Canal Cities,but water and sewerage improved
 

to lower target standards for provincial cities.
 

Cther 
Aswan, Oena and Nacja Hamadi at standards similar to growth centers in North Upper Egypt. 

improved to national urban average standards or maintained at existing
settlements at standards 

levels.
 

Low growth rates do not require larqe investments in new infrastructure. Although standards are at 

national urban average standards, per capita costs are high due to low gross densities and higher unit 

construction costs. 

areas. Thus, standards in Greater Cairo and 
Emphasis on deconcentration of major metropolitan 

Alexandria zone new towns and satellites are high.
 



ZONE 

Cairo 

Alexandria 

Canal 

Delta 

North Upper 
Egypt 

South Upper
 
Egypt 


Remote Areas 

TOTAL 

TABLE II-B.5 

B2 EQUITY (DIRECT INVESTMENT COSTS)
OF ALTERNATIVEKEY FEATURES 

1986-2000 INVESTMENT COST 

AVERAGE COSTEMPLOYMENT2000 
PER JOBCHANGEPOPULATION 

(000) (000)MILLIONCOMMENTS 

6,2583,05815,200
Same as Alternative 112, Efficiency. 

5,739725t4,400
Same as Alternative 82, Efficiency. 

7,2416972,312
Slower population growth than 82, Efficiency. 

Same toial population as Alternative 82, Efficiency; 5,113 967 6,829 

balanced population growth in all cities. 

Higher population growth than Alternative 132, Eff- 1,4S6 420 7,6, 

clencyl bthewise similar to it. 

7,6527532,639 
Same as North Upper Egypt. 

Higher population growth than Alternative 13,Effi-
502 147 7,966 

ciency? olhoerwlse similar to i1. 
6,"46,76731,652 

TOTAL COST
 
ILE.
 

19,137 

4,161 

5,067 

6,6O4 

3,221 

5,762 

1,171 

45,103 



SUMMARY OF INFRASTRUCTURE IN SETTLEMENT ALTERNATIVE B2 (EQUITY)
 

SETTLEMENT ZONE 

Greater Cairo 

Alexandria 

Canal 

Delta 

North Upper Egypt 


South Upper Egypt 


Remote Areas 

TOTALS 

SOURCE: NUPS.
 

TOTAL COSTS 
L.E. 

(MILLIONS) 

13,772 

5,880 

8,127 

11,897 

4,886 

5,538 

3,592 

53,492 

PER CAPITA
 
COSTS
 
(L.E.) 


351 

502 

1,542 

892 

1,465 

861 

2,777 

666 

DESCRIPTION 

Standards and population growth rates similar to B2 (Efficiency).
 

Standards similar to (32 (Efficiency).
 

Standards are similar to 81 (Equity) which results in higher per capita costs than B2 (Efficiency).
 
However, per capita costs are lower in B2 (Equity) than B (Equity) because reduced population

growth rotes (especially in the counter-magnet) reduce demand for new infrastructure.
 
Tanta and Monsouro developed into regional service centers at standards a, B. Other settlements at
 

same standards as BI (Equity) to improve inter-regional equity.
 

Standards the same as B2 (Efficiency).
 

Standards in Assiut, t'Jqgo Hamodi, Gena and Aswan similar to standards of Greater 
 Cairo due to 
emphasis on growth centers. Other settlements have standards similar to 81 (Equity), i.e., emphasis
on improving social and physical infrastructure and housing at Notlional Housing Plan standards. 

Standards are similar to the non-growth center settlements in North and South Upper Egypt.
Increased, population growth rotes result in higher demand for infrastructure which in addition to low 

gross densities and regional construction costs differences increase per capita costs. 

Emphasis is on qrowth centers, however, secondary settlements have infrastructure service levelsimproved over B? (Efficiency). Horizontal expansion onto non-aroble land after settlement gross 
densities exceed 300 persons per hectare. 



TABLE 11-B.6 
COSTS)

KEY FEATURES OF ALTERNATIVE C EFFICIENCY (DIRECT INVESTMENT 


1986-2000 INVESTMENT COST
 

1986-2000 

7000 EMPLOYMENT AVERAGE COST TOTAL COST 

POPLATION CHANGE PER J0O3 LE. 

(0m) (000) LE. MLION
COMMENTSZONE 

18b22I5.0(0 	 2.956 6.232 
Similar ta Alternative 	0I.Cairo 

5.692 .1,O1,31? 	 771
Similar to Allernatlve W2, 

597 7.2&6 t.326 
Alexandria 

2,15
Canal "evelomen! at about currenl plan levrkI. 

5.230al.Rtl 6.tab9BI1 
Della 	 Some as Alternative 01, [lqtilmy. 

Norlh Upper 	 Similar to Allernrilive 2, Efficlency, all-lzifi 
7,583 2.?121,301 	 384 

Egypt growth amorvq cities Is more balanced. 

South Upper	 7 5.1522.525 	 682
Some as iNorth Umper Fqvptl.Egypt 

Remote Areas 	 Expansion of Red Sea to pnpolation larqclS in Red Sr'a 
governorate plnn (70,0001: Weern r)rq -rt rvpnns;ons 
at Chnrqo, r'nkln Frrnfrn nrl P'eiwirn rlaises (.0001n0): 6.070 
expansion f t'.irl'wrsl (onsl nnd Sirvi (I3f,M)O1. 1.],3Git 9.86 

46,21631.68 	 6,765 6,832
TOTAL 



IN SETTLEMENT ALTERNATIVE C
SUMMARY OF IN INFRASTRUCTURE 

TOTAL COSTS PER CAPITA 
L.E. COSTS DESCRIPTION 

SETTLEMENT ZONE (MILLIONS) (L.E.) 

f' chrnqe in stanrdars from B2 . -owever, reduced population growth rotes result in less demand for 

Cairo 13,229 341Greater 
new infrastructure and lower per cnpiln coils. 

499 I'b chnne rom II.Alexandria 5,B 
population growth rotes reduce per capita costs 

8,345 1,616 Standards similar to B2 (Fquity), howvever, reduced 
Canal due to lessened d.monr fornew infrostrutcture.-


to Greaterto 12, other settlements have standards similar 
830 Tnnn and Mannsatira standards similar 

Delta 10,624 
Cairo except for water and seweracje which ore lower than Greater Cairo. 

B.ni Suef nod Minio Iave water and sewerage standards which are similar to Ihe Canal 
1,637 Foyourn,5,841 standards hove been increased 50North Lipper Eqypt to [2 except that housirCities. Other infrastructure is similar 

percent. 

fli and Aswan MIve staiourds similar to .lokrth Upper Egypt growth centers. 
Assiut, Oenn, tkala l-tni-4,965 821South Lper Egypt 
Other selllerentis have hiqh standards similar to Greater Cairo and Alexandria. 

o
for water and sewerage which are
Cairo cxirAlexandria except

11,955 5,106 Stnndards are similar to Greater 
low densities and hijh regional constructionRemole Areas Hiqh per capitn costs 7esult IromCanal Cities stn dards. 

casts. 
roughlysettlerents with standards which are 

749 Decentroli.atlion is encouraged throulh providinq most 
60,441 Higher per copilo costs result fromTOTALS thnn Greater Cairo/Alexcudria stnrdinrds.equivnlent to ar hirher expansion

hiqher staninards ard reqional construction cast variations. Settlemewnts with horizontal 
boundaries when gross densities reach 300 persons

polentinl nnta nun-aoble Inrdlallowed to expand 

per hec tare. 

SOURCE: NUPS.
 



TABLE 11-B.7 
FINANCIAL COST OF ALTERNATIVES AND PREFERRED STRATEGY 1 

COST TOTAL
AS PERCENT OF INVESTMENT 
ALTERNATIVE COST 

A (L.E. BILLION) 

95.6 101.2 

100.0 103.2 

113.7 113.3 

121.9 118.6 

115.6 113.6 

123.8 119.0 

142.7 131.4 

II1.2 109.9 

121.9 119.0 

COST 
AS PERCENT OF
 
ALTERNATIVE
 

A 

100.0 

109.8 

116.9 

110.1 

I 153 

127.3 

106.5 

115.3 

ALTERNATIVE 

Preferred Strategy 

A 

a, Efficiency 


B i Equity 


B2 Efficiency 


B2 EqUity 


C 


A (At C Standards) 


CO (At A StandardJs) 


JOB CREATION 

DIRECT INVESTMENT 


COSTS 

(L.E. BILLIONS) k 

44.1 

43.5 

'5.4 

45.8 

4.6 

45.1 

46.2 

43.5 

46.2 

" 'COST 
AS PERCENT OF 
ALTERNATIVE 

A 

101.4 

100.0 

103.5 

105.3 

102.5 

103.7 

106.2 

IO0.0 

106.2 

1986-2000
 

INFRASTRUCTURE 
INVESTMENT 

COST 
(L.E. BILLIONS) 

57.1 

59.7 

67.9 

72.8 

69.0 

73.9 

85.2 

66.4 

72.8 

The costs shown in this table include both intro-urbm and inter-urban infrast'ructure costs. 

•SOURCE: NUPS. 

98.1 



COSTSURBAN DEVELOPMENTSUMMARY 
1986-2000
 

SECTOR 
 A B B B B -
EFFIClLNCY EOUITY EFFICENCY C STRATEYE TY PREFERRE'

1986- 1990
 
Industry 2 

8,423 8,891 9,030 9,134 9,239 9,531Urban Infrastructure 12,429 13,728 8,689
15,528 14,646Inter-Urban Infrastructure 4,883 5,117 5,280 5,192 

16,266 17,803 10,008
5,279 6,071 5,071 

TOTAL 
 25,735 27,736 29,838 28,972 30,784 33,405 23,838 

1991 - 1995 
Industry 12,826 13,493 13,598 13,236 13,360Urban Infrastructure 13,200 13,620 12,98416,394 17,129 15,474 17,551 21,884Inter-Urbn Infrastructure 6,375 6,016 3,877 10,023

7,199 5,949 8,212 8,891 
-TOTAL 
 32,401 35,903 37,604 35,909 36,860 43,716 31,8M8 

1996- 2000
 
Industry 22,247 23,010 23,157 22,268 22,475 23,051 22,421Urban Infrastructure 14,818 18,357 19,523 17,496 19,675Inter-Urban Infrastrucfure 7,990 8,285 8,496 9,044 9,136 

23,127 11,324
10,468 11,702 

TOTAL 
 45,055 49,652 51,176 48,781 51,286 56,646 45,447 

1986 -2000 --

Industry 43,496 45,394 45,785 44,638 45,074Urban Infrastructure 40,447 48,479 52,180 47,589 
46,202 44,094

53,492 60,441Inter-Urban InFrastructure - 19,248 19,418 20,653 31,425
21,435 20,634 24,751 - 25,664 

TOTAL 103,191 113,291 118,618 
 113,662 118,930 131,394 101,183
 

These costs for the Preferred Strategy are those for a modified infrastructure package. The costs for the Preferred Strategy at existinq standards is L.E. 107,028million. The larger estimates for inter-urhan infrastructure and lower estimates of inter-urhan infro.truclure reflects the deduction of all telecommunication costsfrom the latter and their addition to the former, as well as the modified standards. The estimates provided here assume satisfaction of power demands from non-nucleara,, facilities.
uL 

2 These ore estimated costs for mining, manufacturing, construction and services. 

SOUMCE: NUPS. 



TABLE II-B.9.a 
CRITERIA 1 

SOCIAL EFFECTIVENESS 

(LOWER NUMERICAL VALUES ARE BETTER) 

ALTERNATIVE 

A BI EFF. 1 EQ. B2 EFF. B2 EO. C 
AVG. 'AVG. AVG.7AV. AVG. - AVG.

AVG. AVG. AVG.-- VG. AVG.- VG. 
RANW SCORE RANK SCORE RANK(

SCORE RANK SCORE RANK SCORE RANK SCORE
CRITERION 

Likely Contribution to lnter-reqlonalI. 	 11 1.9 4.1 3.0 
4.8 4.1 7.1 5.6 5.7 3.1 6.3 2.5 


Equity. 
6.0

• .4! 4.8 3.11 4.6 3.11 3.7 2.7 . .... 5.0 .1 8.1 
2. 	 Likely Contributionut.2.1 lo Inter-personalEquy.. E 

3. 	 Minimizing Social Costs (e.g. conqestlon 3.6 3.7 6.0 5.6 
4.4 3.5 6.6 2.9 6.0 3.2 2.3 2.2 

and over crowding). 

4. 	 Least Social Disruption: maintenance. 6.7 6.0 
of Family and Cultural ties. 4.5 4.6 6.2 3.7 6.0 6.3 3.5 2.0 3.8 2.1 

S. 	 Ability to absorb additional urban 
population at acceptable services	 3.0 8.3 5.7 
levels. 	 2.0 1.3 5.9 6.0 5.3 3.6 6.8 3.6 4.6 

Minimum Intrusion on Aroble6. 	 3.5 2.6 5.8 61.3 6.8 5.2 6.3 6.6 
6.0 3.1 2.2 1.4Land 

3.3 4.1 2.8 6.11 3.3 5.9 4.8 
6.0 3.0 5.1 3.5 6.8

Social Effectiveness Average 

a sense of lt.e relative differenced amon alternatives as juL.ed by NUPS professional staff. Judgments of others may 
shown to help provideI 	 Numerical Values are averale values. There is no technical or scientific basis for 

differ or individual criteria may be weiqhted differently than the equal weiqhtillr used to derive the 
hath shown in this table. In the procedure used, on alternative could be ossigned a score 

adopting a particular weighting system. Average scnres and average tanks are 
to not only which alternatives rank highest, but how great the 

of I to 10, with a score of I best and 10 worst. The numeriral values of the scores ore a ralh guide 
-um of the ranks nssiqned by all evaluation staff divided by their number. 

differences are among them. The overoqerank Is simply the 



TABLE II-B.9.b 

ECONOMIC-EFFICIENCY CRITERIA 1 

ALTERNATIVE 

A 1 EFF. BI EQ. B2 EFF. B2 EQ. C 
AVG. - AVG. AVG.--" /G. AVG.- /VG. AVG.-- VG. AVG.---VG. AVG. AVG. 

CRITERION SCORE RANW SCORE RANW SCORE RANK SCORE RANK SCORE RAW SCORE RANK 

I. Economic Efficiency (Economic Growth 
at Least Cost). 1.3 1.0 2.9 2,1 4.4 3.3 4.3 3.6 7.1 5.0 9.4 6.0 

2. Encouragement of Private Investmenet. 1.7 1.1 2.6 1.9 4.6 3.2 5.0 3.8 6.7 5.0 9.0 6.0 

3. Ability to attract Foreign 
Assistance 3.3 2.6 3.2 2.5 4.9 3.8 3.8 2.4 5.0 3.8 8.1 5.9 

4. Reduce Likelihood of Severe 
Lrnemployment 2.2 I. 3.8 2.3 5.0 3.2 5.3 3.2 6.5 4.4 7.8 6.0 

Economic Efficiency Average 2.1 1.5 3.1 2.2 4.7 3.4 4.6 3.2 6.7 4.6 8.6 6.0 

1 See Footnote Table Il-B-9.a. 
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a) 
co 

MANAGEMENT 

TABLE II-B.g.c 

& IMPLEMENTATION CRITERIA1 

CRITERION 

AVG. 
SCORE 

A-
- AVG. 

RAN< 

BI EFF. 
AVG."-" G. 

SCORE RAt< 

ALTERNATIVE 

BI EQ. B2 EFF. 
AVG.-'VG. AVG. AVG. 

SCORE RANK SCORE RANK 

B 
AVG. 

SCORE 

EQ. 
NVG 

RANW 
AVG. 

SCORE 

C 
AVG. 
RAW'V 

I. Minimzatioon or Administrative 2.0 . . 2.6 5.3 6.1 . 3.0 6.6 ... 

2. 

3. 

1 

Flexibility overtime to alter, 
a. Spatial Priorities 
b. SectoroaPriorities 
c. Project Mix 

Ability to Sustan Implied SettlementGrowth Rates 

Management and Implementfttion 
Average
See Footnote Table 11.B.9.a. 

0 
1.0 
1.8 
2.7 

. 1.7 

2.2 

.6 
2.1 
1.3 
2.4 

1.1 

1.7 

5.9 
4.2 
3.7 

4.8 

I,.S 

, 

2.8 
2.8 
3.9 

36.3
3.6; 

3.5 

5.6 
3.9 
6.0 

6.7 

5.5 

t3.7 
3.7 
4.0 

4.04.2950 

1.0 . 

3.05.0 
5.0 
3.5 

11I 

2.03.0 
3.3 
2.4 

2.9 

-2.8 

6.15.7 
5.7 
t.1 

5.0 

5.2 

2.62.6 
1.5 
3.11 

3.' 
3. 

3.6 

7.18.6 
8.6 
7.6 

8.5 
56. 

8.2 

526.0 
6.0 
5.5 

5.7 



TABLE II-B.9.d 

RISK CRITERIA 1 

ALTERNATIVE 

AVG. 
A 

AVG.. 
BI EFF. 

_.AVG.---G. 
BI EQ. 

AVG.-AVG. 
B2 EFF. 

AVG.- -ANG. 
B2 EQ. 

AVC.7 VG. AVG. 
C 

AVG. 
CRITERION SCORE RANK SCORE RANK SCORE RANK SCORE RANK SCORE RANK SCORE RAW4 

I. Risk of Exceeding Financial 
Constraints. 1.6 1.1 4.4 3.1 5.6 4.1 4.8 2.5 6.6 4.3 9.6 5.9 

2. Risk of Exceeding Real Resource 
Constraints. 1.9 1.0 4.4 2.9 6.0 3.6 5.3 3.1 6.5 4.5 9.7 6.0 

3. Risk of Exceeding Management 
Constraints. 2.1 1.3 4.4 2.2 5.4 3.4 5.0 3.4 6.7 4.4 9.3 6.0 

4. Risk Environmental Damage 7.3 5.1 4.3 3.1 4.2 2.9 4.2 2.8 5.0 3.4 4.5 3.4 

Risk Criteria Average 3.2 2.1 4.4 2.9 5.3 3.5 4.8 3.0 6.2 4.2 8.3 5.3 

I See Footnote Table II.B.9.a. 

SOURCE: NUPS. 



TABLE II-B.1Oa 

ALTERNATIVE A 

CRITERIA ON WHICH ALTERNATIVE 

RANKS HIGHEST 

AVERA;E 

RAN= ' 

CRITE!RIA ON WHICH ALTERNATIVE 

RAN1<S LOWEST 

AVERA(;E 
RANK' 

I. Economic Efficiency 

2. Leasi Risk of Excepding Real ResourceCostan1.05. 
nnslrolnfs 

1.0 

1.0 

I. Redtoction of Rural and Urban Mgrotion 

2. Polificnl Acceptnbiity 

3. Lea.t Environmental Risks 

5.1 

5.3 

5.1 

3. Least Risk of Exceedirng FinancIal 
Constroinf3 

1.1 4t. Least Social Disruption due to Miqrot;on 
&,Maintennnre of Cultural & Family Ties 4.6 

4. Encouragement of Private Investment .5. nter-rpaionnl Equity .1 

5. Implies Sustainable Settlement Growth 
Rates 

1.1 

NUMBER OF CRITERIA FOR WHICH 
AVERAGE TAN< IS-

BETWEEN 2-22-3 3  1-5 5-6 TOTAL 

Number 

Percent 

11.0 

S2.4 

3.0 

14.3 

2.0 

9.5 

2.0 

9.5 

3.0 

1.3 

21.0 

100.0 

I A Rank of I is considered best and a rank of 6 is worst. 



TABLE II-B.10.b 

ALTERNATIVE B1 EFFICIENCY 

CRITERIA ON WHICH ALTERNATIVE AVERA( E CRITERIA ON WHICH ALTERNATIVE A~rRA~j 

RANKS HIG-EST RANK' RANKS LOWEST RZ E 

I. Minimize Intrusion on Arable Land 1.4 I. Inter-regional Equity 5.6 

2. Encourage'nent of Private Investment 1.9 2. Flexibility in Shilling Spatial
Priorities 4.' 

3. Least Risk of Exceeding Managerial 
Constraints 

4. Economic Efficiency 

1.4 

2.1 

3. Ahility to absorb e.peci d urban 
population at acc-jAable service 
levels 4.0 

5. Least Risk of Unemployment 2.3 4. Reduction of Rural to Urban Migration 3.6 

S. Implies sustainable settlement growth 
rates 3.6 

NUMBER OF CRITERIA FOR WHICH 
AVERAGE RANK IS: 

BETWEEN 1-2 2-3 3-4 4-5 5-6 TOTAL 

Number 9.0 8.0 8.0 2.0 1.0 21.0 

Percent 9.5 38.1 38.1 9.5 4.8 100.0 

I A Ronk of I is considered best and a rank of 6 is worst. 



TABLE II-B.10.c 

ALTERNATIVE B1 EQUITY 

AVERA ;E CRITERIA ON WHICH ALTERNAT IVE AWRM ;E 

CRITERIA ON WHICH ALTERNATIVE RARANK 
RANKS HIGHEST 

I. Minimize Intrusion on Arable Land 2.36 I. Flexibiliby in Shif lir 
Priorities 

SDctiol 4.50 

2. Reduce Rural to Utban Mkration 2.50 2.292. Lea'? Sociol Diruption 82 

3. Least Environmental Risks 2.93 3. Least Riskof Exceeding Finncal 

4. Least Risk of Unemployment 

5. Social Cost Minimization 

3.21 
3.21 4*. 

Constrninst .. 
Administrative Cost Minimization 

18 
8.07 

5. rlex;bility in Project Choice 8.00 

NUMBEP OF CRITERIA FOR WHICH 
AVER-E RANK IS: 

-3 4-5 _5-6 TOTAL 

BETWEEN 1-2 2-3 5 

Number 

Percent 

0.0 

0.0 

3.0 

14.3 

12.0 

57.1 

6.0 

28.6 

0.0 

0.0 

21.0 

100.0 

I A Ronk of I is considered best and a rank of 6 Is worst. 



TABLE II-B.10.d 

ALTERNATIVE B2 EFFICIENCY 

CRITERIA ON WHICH ALIIR 
RANKS HIGHEST RANK 

ATIVE AVERAGE CRITERIA ON WHICH ALTERNATIVE 

RANKS LOWEST 

AVERAj;E 

RANK 

I, Political Acceptability 

2. Least Social Disruption 

1.79 

2.00 

I. Minimize Intrusion on Arable Land 

2. Encouragement of Private Investment 

4.29 

3.79 

3. Flexibility in ShiftingSpatial Priocities 2.00 
3. Economic Efficiency 

4. Ability to Absorb Expecled Urban 

3.57 

4. Social Cost Minimization 2.21 Population at Acceptable Service 
Levels 3.43 

5. Ability to attract Foreign Investment 2.43 5, Risk of Exceedig Managerial 

straints 

Con
3.3 

NUMBER OF CRITERIA FOR WHICH 
AVERAGE RANK IS: 

BETWEEN 1-2 2-3 3-4 4-4 5-6 TOTAL 

f 

Number 

Percent 

1.0 

4.8 

10.0 

47.6 

9.0 

42.9 

1.0 

4.8 

0.0 

0.0 

21.0 

100.1 

I A Rank of I is considered best and a rank of 6 is worst. 



TABLE II-B.10.e 

ALTERNATIVE B2 EQUITY 

CRITERIA ON WHICH ALTERNATIVE AVERAE
CRITERIA ON WHICH ALTERNATIVE AVERAyE 

RA<S LOWEST 	 RAWYI 

RAIN<S HIGHEST 	 RAN< 

I.84 I. MiniMie Intru.tion on Arahle Land 	 5.21
I. 	 Inter-regIonal Eauity 

2. 	 Econnmic Ffficipncy 5.00
2. 	 Leasi Social Disrutlion 2.14' 

2.50 	 3. EncnurrqemfmnI of Privai3. 	 Reduce Rural/Urban Migration 
InvPstment 	 5.0 

11. Flexibility InShiflincg Spalial 
Priorities 2.57 41. Fpxibhlily in Shiftrg Secloral 

Priorilipi &.50 

2.615. 	 Political Accenlabillty S. 	 Risk of Exc eding Real Resource 

Constrn;ns 41.50 

NUMnER OF CRITERIA FOR WHICH
 
AVERAGE RANK IS!
 

la-5 	 5-6 TOTALBETWEEN 1-2 2-3 	 3- 4 

21.06.0 9.0 	 1.0
N'umber 	 1.0 4.0 

8.6 62.9 	 . 100.1
Percent 1.9 19.2 

1 A Rank of I Is considered besl and a rnk of 6 Is worsl. 



TABLE II-B.1Oof 

ALTERNATIVE C 

CRITERIA ON WHICH ALTERNATIVE 
RANKS HIGHEST 

AVIRA E 
RANK' 

CRITERIA ON WHICH ALTERNATIVE 
RANKS LOWEST 

AVERA(TE 
RANK 

I. Inter-regional Equity 

2. Least Environmental Risks 

3. Political Acceptability 

4. Reduce Rural/Urban Migration 

5. Least Social Disrspiion 

3.00 

3.42 

3.7'9 

3.86 

4.00 

I. Inter-personal Equi!y 

2. Economic Efficiency 

3. Encouragement of Private Investment 

4. Flexibility in Shifting Sectoral 
Priorities 

5. Least Risk of Exceeding Real Resource 
Constraints 

6. Least Unemployment 

7. Sustainable Growth Rates 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

-.. 

o 

! 

NUMBER OF CRITERIA FOR WHICH 
AVERAGE RANK IS. 

BETWEEN I-2 2-3 3-4 4-5 5-6 TOTAL 

Nu&mber 

Percent 

0.0 

0.0 

1.0 

4.8 

3.0 

14.3 

' 2.0 

9.5 

15.0 

71A 

21.0 

100.0 

I A Rnnk of I is considered best and a rank of 6 is worst. 

SOURCE: NUPS. 
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WORKSHEET FOR CALCULATING GROWTH RATES 

C.TY MC - 6500 MC u75000 MC - 7000 

g g g 

Mahalla 1.0462 29.4 1.0675 44.8 1.05705 37,1 

Mansoura 1.0181 9.4 1.0377 20.3 1.0281 14.9 

ZagazIg 1.0126 5.0 1.0318 13.0 1.0224 9.0 

Beni Suef 1.0059 1.3 1.0247 5.7 1.0155 3.5 

4561 83.8 64.5 

MMCEMPI 

TOTE4PI 

MNICEMPc INTERCEPT 

EMPLOYMENT 

GROWTH RATE AVERAGE COST 
TOTAL COST 
" L x 4g4 

CITY TOTEMPc RCVI (A) (g) (000) - Ag4 (L.E. MILLION) 

Mahalla 1.09 - 0.045 4611 1.05705 37.1 5757 213.6 

HMan~oura 0,66 0,170 5649 1.0281 14.9 6311 94.0 

Zagazlg 0.56 0.220 5890 1.0224 9.0 6436 57.9 

Bent Suef 0.43 0.285 6204 1.0155 3.5 6598 23.1 

64.5 6025 388.6 
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APPENDIX 11-C
 

DIRECT INVESTMENT COSTSMETHODOLOGY FOR ESTIMATING 

much has been written about the causes of regional investmentAlthough cost 

variations, the NUPS Study Team is unaware of any previous attempt to specify the 

effects of regional cost differences on investment requirements in a quantitative 

macroeconomic planning framework. The methodology developed by NUPS was 

outlined in the Working Paper on First Round Alternatives. In this section 

it is more fully described and an example calculation shown in order to provide 

a point of departure and framework for continuing regional economic analysis 

by the government. In the analysis undertaken by the NUPS Study Team, it 

was necessary lo rely on a more limited number of variables than would have 
of regional economic data and follow-up evaluationsbeen desirable. Collection 

of investment projects by government agencies in the future could improve the 

precision of the paraneter estimates. 

costs done First,The estimation of direct investment was in two stages. 

investment, employment and output relationships were examined using national 

data. Historical data and. the 1980-1984 Development Plan were analyzed 

to estimate the quantitative relationships between investment and both 
the Study Team derived estimates of theoutput and employment. From these 

average cost per new job by sector. The average cost per job by sector for 

the period 1986-1990 is shown below (Table 1I-C.1): 

TABLE I-C.1 

AVERAGE COST PER JOB .1986-2000 

Average Job Cost 

(1979 Prices)
 

L.E. 10,000
Agriculture 

L.E. 7,400


Mining, Manufacturing & Construction 


L.E. 333,000
Petroleum 

50,000
Housing & Infrastructuro L.E. 


L.E. 4,400

Services 


SOURCE: NUPS Estimates.
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jobadjusting the average cost per
the methodology involved

The second stage In 
the effects of regional cost vrjriations and 

to account for
and total investment cost city-specificof investment. Comprehensive

in the spatial allocationdifferences 
data that might indicate the presence and extent of agglomeration econor,,ies was not 

the currentAs a measure.ofIncluded In the study.
available for the 40 urban areas 

selected the ratio of mining, 
extent of agglomeration economies, the Study Team 

employment from the 1976totaland construction employment to andmanufacturing in mining, manufacturingof employment
Census. The larger the share 

the agglomeration economies.
construction, the greater 

to 1985 using a trend line 
basic 1976 employment data 

After extending the cost per industrial 
index regional cost vcriation in the average 

projection, an of 
and service job was calculated from equation (I). 

]EMPMMC I (I)- EMPMMCi OT EMP 
Regional Cost Variation Index (RCVI) =.5 TOT EMP i/ I CAIROJ 

Where:
 

= Employment in mining, manufacturing, and construct ion in City i
 
EMPMMCi 

Employment in mining, manufacturing, and construction in Cairo 
=EMPMMC 
= Total employment in City i

TOTEMPi 
= Total employment in Cairo

TOTEMP CAIRO 

a city measures the percentage deviation of the city average 
The index value for 

cost per job.
job frn the national averagecost per 

the averagewhich determines 
other than regional cost variation

The element Here again, the Study Teamcost.growth managementcost per job is the or data from which
estimates of cost 

could not locate either', previous 
form and 

this 
parameter value used in the 

The functionalbe estimated.- over ait could and value of average costs 
a plausible relationshipequation reflect 

of settlement growth rates.
reasonable range 

in equation (2).
per job formula-is presented

The city-specific overage cost 
(2) 

Ag 4 =Average Cost 


Where:
 
City annual ermployment growth factor (e.., 1.03 for 3 percent) 

=W 
cost pe x (I + RCVI)National averae job 4 

A 
(National average annual employment growth 

form the basis of the calculation of 
cost curvescity-specific average calculation of theThe 40 direct investment cost

cost. The total
total direct investment 
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per capitasettlement alternatives that follow from population constraints and equal 
allocations of new employment (BI Equity, B2 Equity, and C) are straightforward. 
From the 1985 employment base and the amounf of new employment in the 1986-1990 
period in each city ( A L ), the annual employment growth rate is 

calculated. The required investment in any city, for the five-year period is 
A L x Ag 4. The total cost of the alternative for the five-year period is 
the sum of the 40 city investment costs. 

The settlement alternatives based on the least-cost principle (A, BI Efficiency, 
and B2 Efficiency) require a different procedure. The least-cost solution obtains 

is the some in all areas receiving anwhen the marginal cost of job creation 
investment allocation. Equation (3) is the city marginal cost curve (i.e., the 

change in total investment cost of adding or subtracting a unit of employment). 

_ 4Ag 3 (3)Marginal Cost = 5Ag 4 

The solution procedure is to find the set of city employment growth rates that 

simultaneously equalize the 40 marginal costs and allocate the target amount of 
employment growth. Figure II-C.I shows in graphic form the relationship 
between average cost and marginal cost and the least-cost solution at which 

the marginal costs of two cities are equal. 

a newAfter completing the employment allocations for the period 1986-1990, 
regional cost variation index is calculated for each alternative. The procedure 
described above is then repeated for the 1991-1995 and 1996-2000 periods. Figure 

the sequence of steps that leads to the direct investment costl1-C.2 illustrates 
estimates. 

Growth management costs are the additional costs per job associated wi.th 

growth of a local economy at greater or smaller rates of growth. They are 
growthmeasured as the difference in the average cost of a job at different 

rates. The matrix below shows the growth management costs associated with 

growth at different rates for cities with different average costs. 

AC = Average cost per job
 
AC = A(g) A = intercept
 

g = annual growth of labor
 

For example: If A = 4,500, average cost at a growth rate of 
1.01 is equal to L.E. 4,683. Average cost at a growth rate 
of 1.02 is equal to L.E. 4,871. The growth management cost 
for growing at the higher rate is, therefore, 4,871-4,683 = 

188 per job. (Table II-C.2) 
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DETERMINATION OF 

LEAST-COST SETTLEMENT GROWTH RATES 

INVESTMENT 
COST PER JOB 

CITY 2 (AVERAGE COST) 

CITY I (AVERAGE COST) 

MEASURES aMEASURES GROWTH MANAGEMENT COSTS 
RE GIONAL 
COST 
VARIATION 

EMPLOYMENT GROWTH RATE 

INVESTMENT 
COST PER JOB 

CITY 2 (MARGINAL COST) 

/' /CITY I (MARGINAL COST) 

/ /CITY 2 (AVERAGE COST) 

CITY I (AVERAGE COST) 
A0B 

C .00. 

g2 gl EMPLOYMENT GROWTH RATE IN CITY I1 

.t AT CITY GROWTH RATES gi ANDg2,THE COST OF CREATING AN ADDITIONAL JOB IS EQUAL 
IN BOTH CITIES, AS SHOWN BY LINE AB. 
THE AVERAGE COST PER JOB IN CITY 2 IS SHOWN BY LINE CD AND FOR CITY I BY LINZ EF. 

82 FIGURE II-C-1 



INVESTMENT ESTIMATIONFLOW DIAGRAM OF DIRECT COST 

1976EMPLOYMENT BASE DATA 

i1985 EMPLOYMENT TREND 
J PROJECTION 

REGIONAL COST 
VARIATION INDEX 

I DE
 

S CITY SPECIFIC " 

COST CURVES 1985 

1996-20001991-19951986-1990 
CHANGE EMPLOYMENT CHANGE EMPLOYMENT CHANGEEMPLOYMENT 

BY ALTERNATIVEBY ALTERNATIVEBY ALTERNATIVE

-l kFLI j W:LFJL[___ 

REGIONAL COSTREGIONAL COSTREGIONAL COST 
INDEX VARIATION INDEXVARIATIONVARIATION INDEX 

BY ALTERNATIVEBY ALTERNATIVEBY ALTERNATIVE[:: ,1BLB]L 

CITY SPECIFIC COST -CITY SPECIFIC COST
CITY SPECIFIC COST 

CURVES BY
CURVES BY
CURVES BY 

ALTERNATIVE 2000ALTERNATIVE 1995ALTERNATIVE 1990 

-Ai[7B K_ [ kL 

FIGURE 11-C.2 
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TABLE II-C.2 

GROWTH MANAGEMENT COSTS 

(L.'. PER JOB) 

0 - 1% 	 1 - 2% 2 - 35 3 - 4% 4 - 5% 
INTERCEPT 


199 206

183 188 194


4,500 
 251
237 244
223 230
5,500 

288 	 296


264 272 280

6,500 


SOUKCE: NUPS Analysis.
 

Further 
An 	Example of the Procedure for Determining the Least-Cost Solution for 

Clarification 

job for mining, manufacturing
1. 	 Calculate the national average cost pe;' and 

construction, and services. 

For 	 1986: 

Employment
 
Growth Rate Cost Per Job
 

= 3,404x 7,400.46
MMC 2,376x 4,400 = .54
SVC 

5,780 	 National average job 
cost at 4.6% employ
ment growth rote 

each city.2. 	 Calculate the Intercept term for 

In the case of. Mahallo: 

(MMCEMP)
 
(TOTEMP) MAHALLA = 1.09 
(MMCEMP)
(I-OTEMP) CAIRO 

(RCVI) 	 = .5(-1.09)
The regional Cost Variotion -Index. 

(RCVI 	 = .045 

=The 	Intercept Term (A) 
5,780 x 	 (+tCVl)A = 

)(1.04 

= 4,611 
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3. Derive thewMarginal Cost Curves from the Average Cost Curve. 

Ag 4Average Cost 	 whereg (I + L) 

Total Cost 	 Z^1 LX Ag4 

Marginal Cost = c TC 

= A L4Ag3 x I + Ag4 

= (g-1) 4Ag 3 + Ag4 

3 + Ag4 
=4Ag -Ag 

= 5Ag4 _ 4Ag3 

4. 	 Determine the target level of empioyment growth. In the NUPS 
costing procedure, this was taken from the macroeconorri
projections. For this example it will be 64,000. 

5. 	 Tuke a guess at the marginal cost per job, eqjal for each of 
the four cities in this example, that will result in an 
employment growth of 64,000. 

See the worksheet. The first guess was L.E. 6500. Using. 
Mohalla as an example, the marginal cost curve is: 

g 3 
IMC 	 = 5 x 4,611 x g4 _ 4 x 4,611 x 

Set iMC 	 = 6,500 and solve for g 

6,500 	 = 23,055 g4 _ 18,444 g 

1.0462 = g 

The 1985 employment level in Mahalla is projected to be 116,000. If employment 

grows at 4.62 percent during 1986-1990, then the change in employment will be: 

116,000 x (1,0462) 5 - 116,000 = 29,389 

Repeat this step for each of the other 3 cities and sum the Z. Ls. The 
result is 45,100. This is less than the 64,000 target so the marginal cost 
must be increased. Cols (3) + (4) repeat the procedure using a marginal cost 
of L.E. 7500. In this case the employment increase is too large, 83,800. The 
next, and final, iteration is done with the marginal cost equal to L.E. 
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growth is 64,500 which is within I percent
7,000. In this case, the employmc.it 

of the target.
 

(worksheet column
6. Using the newly calculated city growth rates 

the overage cost and
(5)) and the Intercept Term, calculate 

total cost.
 

For Mahalla-


AC = 4.611 x (I.05705) 4 = 5.757
 

= 213.6
TC = 5.757 x 37.1 

cities
7. Any other distribution of employment o-nong the four 

than L.E. 388.6 milliion.will result in a higher total cost 
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APPENDIX III
 

INTRA-URBAN TRANSPORT ISSUES IN CAIRO AND ALEXANDRIA
 



APPENDIX III-A 

INTRA-URBAN TRANSPORT ISSUES IN CAIRO AND ALEXANDRIA 

1. BACKGROUND
 

As in the case of inter-urban transportation, intra-urban trcunsport is
inextricably linked to urban development bothas an agent generating changes in the 
pattern of development, as well as responding to rneetiurban development andgrowth. This dual role as a mechanism for directing change and more passively
responding to urban change has not always been considered in urban transport
planning. Planning techniques draw heavily on past relationships and arelatively static analysis; because the knownot planners no better but because
the issues and relationships are so complex that simplifica';ion of analysis
is necessary if any conclusions are to be drawn. 

Urban areas are characterized by complex networks interacting on one another in an almost infinite number of ways, and understanding the repercussions of all these
impacts is difficult indeed. Even within the transport sector alone, it is difficult 
to analyze all the interactions - e.g., a change in per capita income mayaffect not only vehicle ownership but mode use (rail vs. road, bus vs. private
car, etc.), place of residences and work, and trip locations in terms of origins
and destinations. It is not surprising that transport planning must rely onpartial analysis (no matter how complex. or sophisticated the analytic tools 
might be). 

However, one major point is quite clear. Given these complexinterrelationships, urban trahsport development is an important mechanism for
promoting urban change. .ost transport planning is rooted in demands reflected
by population-related trips ior employment and social activities. These inturn are spatially related in terms of both time and place utility, and it is
the function of zoning and related ordinances to relate these trip demands tospecified land-use patterns which are in turn set (typically) by some set ofpreviously identified land-use objectives (urban development goals). 

Thus, the cycle is completed with land-use objectives acting upon the spatial
distribution of social and economic activities which in turn set the nature oftransport demands that To the extentmust be met. that land-use objectives (urbandevelopment goals) change, the spatial patterns will change and, thereby, the
transportation demand patterns. Though it may not be possible to quantify the
extent to which transport facilities and services generate changes in urban 
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Thetheir importance.to confirmthere is sufficient evidence 
development patterns, of rnosi cities hcve been significantly (though by
.spatial development patterns 

0 lesser extent 
by the urban road network and to 

no means entirely) affected 
century).in the lasi half of the 

by the rail systems (i least 

STRATEGYNUPS PREFERREDAND THE 
THE URBAN TRANSPORT NETWORKSII. 

been undertaken in 
wide range of urban transportation studies have 

Although a 	 new tnwnor for the proposedhas been on Cairo 
most of the emphasisEgypt, 	 projects. Detailed studies 

10th of Ranadan and other similar 
developrn-nts in Suez, 	 and comments on urban

of the other cities, 
are n-", readily available for most 	

There ore, however, a
and Alexandria- i ore confined to Caironetwcrks here 

that apply to all 	 urban ce,.ters with refjard to the 
general corrrnentsnumber of 

NUPS Preferred Strategy. 

A. 	 General Considerations
 

in the cdntexi of implementing

may be involvcdWhatever urban area 	

evaluate all urban transport for 
will be essential to 

a preferred strategy, it 
If road congestion diverts urban development into undesirable directions 

all modes. 	 not only improved
policy might considerurban transportand locations, then 	 well as vehicle 

controlled road development and, use as 
public trc:nsport but also 	 central 

to the entire urban transport network; 
and use. This applies 	 inownership 	 cannot be consideredand congestion,problems of parkingbusiness district 	

the entire urban region. l5ecause urban 
traffic circulation in

isolation of overall 	 approach will 
by systemic impacts, a systems

is characterized 	 againsttransportation 	 project recornm nded 
with the added feature of evaluating each 

be needed 
urban policy goals and objectives.

specified national 

Policies with respect.to vehicle ownership and recovery of public investments in 

areas of responsibility.and local urban
into national, governorateurban areas fall 	 subsidy programs must be

and transport-policiesObviously, national taxation 	 National financial policy
governmental jurisdictions.with those other'coordinated 

wi;h respect to cost recovery and user charges should be focused on each mode bearing 

one mode and not another, 
its full share of costs. If subsidies are permitted for 

resulting in associatedoccur,in modal development will 
serious imbalances 	 areas. Only

and the pattern of transport action in urban 
imbalances in resource use 	 should alter this basic 

equity or economic benefit issues 
the most overriding 
policy. 

core area of Egyptian cities, a 
!he congestion in the

To avoid repetition of 	 will be necessary.and use restraintvehicle ownershipof privatenational policy 	 At the local level, motor vehicle use 
through tax measures.

This con be carried out 	 local taxation and 
have -to be implemented -- perhaps through

restraints will also 	
traffic management, parking and street 

- but also through controls over
licensing 

use.
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like 	other Egyptian cities, traffic problems are largelyIn Cairo and Alexandria, 
due to poor traffic management and enforcement and a lack of any circulation 

instances, low-cost traffic management and circulation 	 and
studies. In many 

in Cairo, could provide importantparking studies, such as those underway 
problems and traffic circulation.the 	 ofcontributions to improvement congestion 

on 	 street use (by ,ime of day, type of vehicle or
The use of controls 

regulations and enforcement) are importatpedestrian only, direction, parking 
tools for reducing congestion and controlling the direction 	of urban development. 

to users the network.Vehicle congestion generates costs all of urban 

Obviously, recommendations for traffic management are intended to reduce these 
areas. However, increased

congestion costs -- particularaly in the central 
generate changes in the pattern of urban development. The

congestion costs 
to nore dispersed locations by industry and other

movement from central areas 
documented. If-such dispersion

activities in response to 	 congestion costs is well 
were coupled with strong development controls to assure that the location of the 

policy
dispersion was controlled' and channelled into the "desired direction, 

were firmly set as to the density
objectives could be realized. If policies 

could be enhanced
of 	 this dispersed development, the role of public transit 

even relieved in central areas permitting greater viability
and congestion 
(albeit altered in character). 2 

use 	 is expected to grow
When it is considered that vehicle ownership and 

next 10 20 in Egypt (even a policy of trafficto years 	 ifsignificantly over the 
and 	quantum reductions in traffic congestion in

restraint were implemented), control 
central areas could be slow and difficult. The impact of "latent demand" on traffic 

improvements are also well documented. 

F3. 	 Cairo 

Cairo's transportation networks largely reflect the patterns of urban growth, 
current at the time they 	were introduced.the 	 land uses and lifestyles which were 

crooked and designed for
For 	 example, in the old city, streets are narrow and 

In Garden City, streets are narrow and winding,pedestrians and animals of burden. 
the 	 villas which were once there. Each area and

designed to provide access to 
but 	 a number of key features

sub-area has its own pattern of development 

Cairo's transport network. 3
 

characterize Metropolitan 

* 	 According to a recent iBRD report, about.25 percent of Greater Cairo's total 

urbanized area is road space but the practical traffic carrying capacity is about 
than that -achieved in developed countries.25 percent less 

roads in the city's secondary and
* 	 There is a high percentage of unsurfaced 

tertiary systems which is compounded by poor maintenance and repair. 

noand controls, aggravated by poor or* 	 Lack of traffic signs, signals 

add traffic problems.
enforcement, further 	 to 

* 	 Public transport is operating at a high level of inefficiency - about one-third 
reasons.of the operational fleet is unavailable for a variety of 

no 	 means exhaust the scope of problemns for Cairo.These highlights by 

They do, however, well illustrate that key improvements are largely in the
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-- 

to networknajor additions 
e, and control rather than 

area of traffic monag -t strong development controls 
growth of Greater Cairo,rate ofcapacity. Given the 

selected urban development objectives.
towards 

will be needed to direct growth 
crisis is the

Cairo's transportationhelp relieve
the various proposals to and has beenAmong in 1954first introducedsubway butThe idea of a was 

was taken,Underground. no concrete action 
very recently,

ever since. Until The first stage
debated be implemented.section willthat the first rail line whichit now appears the existing regionaltunnelto link by underground The 8 km tunnelis intended line to Helwan. 

to El Marg with the southern regional 
There will be fivegoes north with Ramses Square.

in the south

will link Sayeda Zeinab replace the present Bab El Luk
 

of which (Tahrir) will 
new stations, one for 1986. 4 

is scheduledCompletionStation. 

entirely new (underground) line
 

stage of the project would involve an 
and thence
The second to Ramses Station in the city center 


from Shoubra El Kheima in the north 
an interchange (transfer) for the line to
 

(under the Nile) to El Dokki which would be 
stage (also fully underground) for a 

Upper Egypt (Figure Ill-A.l). There is a third 
Salem at El Darrasah.east to SalahZamalek and

line to Imbaba, across 

first stage proposal is to
and thethe underground

Part of the reasoning for and western districts.
and poor northern

of the populous theserve the residents Preferred Strategy,of theobjectivesof development trends asHowever, in terms accepting past development 
reinforces the north/south axis 

underground in its entirety, the underground
If it is implemented

irrevocable and unchangeable. seriously limit future urban 
north/south urban development pattern and 

served by thecould set the the areas to be 
It rright also be noted that 

is tryingdevelopment strategies. in which the governmentsome areasore the 
second stage of the underground 


suppress informal development on arable land.
 
to 

in the formis neededthe underground
a serious question whether and evenThere is developed,already wellthrough areas willproposed. It is passing 

it is very likely that densities 
be effectuated,

if land use controls c3n areas. For these 

even more intolerable limits within these already crowded 
of consultingrise to A numberreconsidered. 

reasons, alternative schemes should be 
not really required in Cairo, 

that greater capacity is betterstudies have suggested public services including
and improvedtraffic management east-westrather, better and development of an rail 

service, private paro-transit services 
systems as a point ofbus railand suburbanLRT (tram)the presentsystem using

departure. 

other proposals for urban transport
there are 

As in the case of the underground, (and the loss of arable land). 
north/south development

that will encouragenetworks 
The proposed road extension from Tahrir Street to the Alexandria Road, for example, 

create strong pressure for 
the west bank andon 

run across the agricultural land will also open upwill this developmentthe other hand,
in these areas. On

development development.desert area to 

be categorically 
the western 

that the projects should
do not meanthese concerns Strategy.Obviously, in light of the Preferred
be reconsideredthey should favoredabandoned. But on desert land should be 

that reinforce 1he east/west axis 
Transit options 
over others.
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Controlled development in Cairo (and relieing congestion in the central area)
will require a full range of restraints on motor vehicle use -- both through pricing
and taxation, and traffic management and street use control. The congestion issue
and impacts described earlier are quite relevoni for Cairo. For example, the high
income residential cornuities of Heliopolis, Nasr City, Pyrcunids Avenue, Moadi, 
etc., evolved partially because of the crowded conditions of the central 
areas. Even the proliferation of Informal housing in fringe areas is partially
due to a desire to leave the central area, and industrial locations have also 
shown a clear preference for locations outside the central area. 

Government functions have also been locating in more peripheral areas,
especially in Nasr City, Giza and Heliopolis. Obviously, not all central area 
functions will move. Many ore dependent on externalities with other firms 
and proximity to one another (e.g., banking, finance, etc.). Transport policy 
can help encourage the shif; but it must be coupled with strong land-use 
controls to assure that the shift moves in a direction that is consistent with 
development objectives (i.e., east/west). These controls are needed at 
once -- before undesired areas are opened and private transport use patterns 
have been established. 

One related aspect of urban transportation in Cairo that requires examination is 
the present location of a number of transportation-sensitive activities such as 
warehousing, shipping, terminal facilities and agricultural processing and grading
plants. All of these could be relocated so that they take development pressure off 
the central area while at the sone time, they encourage a redirected east/west
development axis. That would, however, require careful consideration (for both 
passenger and freight traffic) between regional and peripheral semi-urban 
distributory transport systems and facilities and the more centralized urban 
transport system. It has been successfully implemented in other countries. In 
Seoul, Korea, regional and inter-urban bus and freight terminals share
facilities with the local transit lines, thereby, providing easy transfer
for inter-urban travellers while at the same lime restricting the number 
of regional 'nd inter-urban buses and trucks on the city streets. A similar 
-approach is used for freight movements of many kinds with interchange between 
inter-urban and regional carriers and local distributors and shippers.5 

Policy with respect to vehicle storage (parking) is one of the most powerful
mechanisms for encouraging or discouraging specific urban development patterns and 
use of public transit. Enforcement of existing parking regulations is obviously an
important need. However, even more critical for longer view concerns is the design
of a parking policy covering such issues as vehicle storage or parking requirements
for specific types of buildings, height and location (e.g., number of spaces per
floor area ratio per activity type or building use) and control and balance between 
short term (less than 3 hours) and all day parking. These policies can contribute 
substantially to any selected urban developrent strategy. 

in sumrnary, the transport investment program and policies for Cairo should be 
directed toward encouraging the selected development pattern designed to
deconcentrate development and relieve congestion pressures on the central area. 
The following are among the more important considerations. 

* 	 Investment policy should be directed towards improving the overall 
transportation base through improved traffic management and enforcement, 
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* 

* 

* 

* 

" 

than through major
controls and structure rather

and better parking 
investments to increase the capacity base. 

(both inter- and intra-regional)Cairo entrancewaysCurrently proposed 
of their impact on desired development

should be re-evaluated in terms 
Nobjectives. 

entranceways causing
should be identified for those

Alternative routes 
and Alexandria concept plans

undesirable development. (See Cairo 

Chapter Ill.) 

area should be carefully controlled while 
to centralIncreased access the 

In this context:core deconcentration.developing a policy of urban 

on
 

The underground proposals need to be re-evaluated for the implications 
- 'that land-use patterns around. 

the core; experience elsewhere suggests 
high volumes of motor vehicle traffic. Particularly,

stations generate 
station spacing and location needs to be r -evaluated. 

coupled with strong policy and controls, it 
- Though congestion is costly, if 

and direct development into viable 
can help induce core deconcentration 

alternative areas.
 

should be given a high priority and linked to urban 
Public transit development 

public transit service (both in the quantity
development goals for Cairo. Good 

vehicle restraints and development
and quality of service) is essential if motor 

on developing good
to work. Particular emphasis should be placed

controls are separated
bus services (including express services, preferred lanes and 

being made in currently planned
rights-of-way where warranted). A start is 

be 
range of private para-transit services should 

programs. An increased and incomeserving a wide range of populationa ofencouraged as means 
vehicles. The potential role 

and reducing the use of privategroups an east/west developmentencourageof present tram and suburban rail lines to 


axis needs to be explored. 6
 

linked better
in public transport systems should be to cost 

Improvements' fares) or via morefrom (e.g.,
recovery provisions either directly users 

as fuel taxes, vehicle taxes, etc. 
general but related sources such 

need to be evaluated in 
A number of important transportation network issues 


terms of their feasibility:
 

- Increased east/west linkages.
 

Obour to. Helwan.
 
- The possibility of a north/south bypass through El 

Desert Road through 6th of 
- The feasibility of an aligrrnent of the 

in the 
October to an alternative road to Upper Egypt (at least 

or fromtraffic destined to 
Cairo Zone), especially to separate 

Alexandria. 

more limited access (or alternative) to 
- Evaluation of the potential for 


Cairo/Benha Road.
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Feasibility of an alternative bypass alignment for the present Isanilia 
Agricultural Road to serve through traffic to Zagazig and points east and 
northeast.
 

C." Alexandria 

Although the scope and character of the urban development and transport
problems of Alexandria are of a different scale than those of Cairo, many.of the
problems are quite similar. Furthermore, recnmmendations made earlier (in the 
section on Cairo general cornnents) with respec' to public cost recovery, pricing,
private motor vehicle restraints, traffic management, enforcement and parking,
upgrading public transport, and relating transport investments to urban development
objectives for Alexandria all are relevant. 

As noted in the Alexandria Concept Plan developed in the Second Round 
Alternatives, as in the case of Cairo, urbanization in Alexandria will play an
important part in the success of implementing the selected national urban
development strategy. Alexandria's population growth rate is likely to exceed 
that experienced during the period 1960-1976. Consequently, government
initiatives in transportation will be needed to both assist in directing
growth in a manner consistent with growth objectives and to assure that present
transportation plans for Alexandria are not inconsistent with these objectives. 

As in the case of Cairo, there are a nt-ber of important features with 
respect to Alexandria that will affect not only urban development but related 
urban transport development as well. The fact that currently established
boundaries of the Governorates -of Alexandria, Beheira and Matruh do not lend 
themselves to effective planning and administration of the region is as 
important to transportation planning as it is to urban planning more generally.
A regional public transport system is required for consistency with urban
regional development goals. Without a regional system, public transit tends 
to be fragmented and limited.- usually requiring many transfers at great
inconvenience and (often) cost. Clearly, this reinforces the ned to consider 
the means for providing for some form of regionalization among the three-
governorates in-these issues. 

To the extent that current and future development opportunities lie primarily to
the south, southwest and east (ldku), transport corridors and projects need to be 
evaluated with respect to their potential for stimulating desired development
patterns. Furthermore, little attention has been given to the possible role, thct 
transportation corridors might play in stimulntin'j development in more desirable 
locations. For excrnple, the Alexandria/Cairo Agricultural Road (discussed under 
inter-urban considerations) and rail lines along the same alignment have induced
considerable development Alexandria factories, warehouses andnear (i.e., housing
between Alexandria and Kafr El Dawar). Furthermore, Volui-nes on -this rood ure 
expected to.increase from 14,590 ADT in 1979 to 65,300 ADT by the year 2000.
As a consequence, transport planners have envisaged much greater capacity,a 
involving widening and additional lanes. The NEDECO Study, for example,
discusses road requirements varying from 8-12 lanes by the year 2000. 

In contrast, the Alexandria/Cairo Desert Road is projected to carry significantly
lower levels of traffic -- increasing from 1,675 ADT in 1979 to 7,890 ADT 
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in the year 2000. The Alexandria/Cairo Desert Road has, not uncoincidentally, 
stimulated substantial development in Ameriyah which would otherwise have 
been impossible. This is a good example of the beneficial role that transportation 
corridors can play in inducing development. 

Other major corridors in Alexandria which deserve attention include the Abu 
Kir/Rosetta highway, the Corniche, the Abu Kir Road, the Seven Sisters/Agcrny 
Road, the Mahmudiya Canal Road and linkages between the Agricultural Road, 
the Desert Road and New Ameriyah. Major industrial development in Abu Kir 
and residential development in Montazah will inevitably result in major east/west 

either new corridors fromtraffic volurnes. The most obvious solutions will lead to 
the industrial zone through agricultural areas to the south of the city or expanded 
capacity of current routes. These must be carefully studied and located in order 
to minimize the loss of intervening arable land and remain consistent with 
national urban development objectives. 

In the west, the extension of the Agricultural Road/Desert Road linkage and the 

Seven Sisters/Agarny Road towards Matruh are already highly congested and will 
probably need expansion and upgrading. However, care should be taken not to 
promote easy access to the central areas of Alexandria which could lead 
to over concentration and congestion. Thus, a strategy is required which will 
permit good access to the port area but not necessarily to the corrmercial central 
area. 

In addition to roads, rail facilities in Alexandria will need major expansion and 

upgrading by the year 2000. Demands of the e:-panding port and suburban needs will 
.increase if the central area becomes more decentralized. Thus, the lines, for 
excrple, towards Abu Kir/ldku and Matruh/New Ameriyah could be expected to 
carry a greater nui-ber of commuters in the future. 

As noted at the outset, traffic management and other urban transport policies 

related to vehicle restraints and the development of public transport need to be 
so severeimplemented as soon as possible. Though the impact of traffic is not 

in Alexandria as in Cairo, Alpxandria should attempt to resolve the problem before 
it becomes severe. This will require disincentives to keep vehicles out 
of the core area, better parking facilities (i.e., as part of buiding construction), 
restricted pedestrian areas, restrictions on the use of some corridors, and 
promotion of public transport. Restrictions on seasonally operated vehicles 
should also be encouraged. 
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NOTES 

APPENDIX III-A 

AND ALEXANDRIAIN CAIROISSUESTRANSPORTINTRA-URBAN 

include animal-drawn 
not a list of all options. It does, not 

I Obviously, this is 

vehicles creating serious traffic restrictions when mixed with motorized vehicles and 

and other problem areas.pedestrians 
U.S. where strongIn thecontrols.development

2 The key issue is strong is spread throughout the 
controls do not generally exist, this dispersion 

development problems.
region at low densities creating other 

Staff Appraisal Report, Egypt, Greater Cairo Urban Development Project, 
3 IBRD, 

April 24, 1981. 
on the costs of Greater 

Estimates of the impact which the Underground will have 
4 the Section II of 

are shown inrequirementsinfrastructureCairo's intra-urban 
Chapter IV. 

been reorganized 
effort, local food and retail distributors have 

can enter city5 As part of this the hours during which trucks 
In some cities

into central locations, set not to conflict with peak period
beento markets have 

streets providing access 

work trips and street demands. 
impacts on Greater 

Chapter IV, we illustrate the financial 
6 in Section II of public transportincreasingcosts of 
Cairo's intra-urban infrastructure 

would have to be continued to 
these proposals

funding. Feasibility tests sof 
transport requirement.actualdetermine 

98
 



IV-AAPPENDIX 

THE GROWTH OF POPULATION IN SUEZ GOVERNORATE 



APPENDIX IV-A 

THE GROWTH POPULATION IN SUEZ GOVERNORATE I 
%1 

I. INTRODUCTION 

the growthThe objectives of this appendix are to establish estimates for 

of population in the Suez Governorate, and particularly in the urban areas, for 

the next five years, and to identify longer-term growth possibilities up ,o the 

end of the century. The five-year estimates are needed as the basis for the 
which are to be 	 preparedgovernorate's annual and five-year budget projections, 

early in 1982. 

The population estimates take into account the historical growth of Suez prior to 
in the Suez Master Plan (1976), the implications of1975, the projections included 

the Suez Canal Regional Plan (1976) recornendations, the 1976 National Population 

Census, surveys conducted by the Suez Governorate Technical Assistance Progrrrne 
Urban Policy Study and current(1980 and 1981), the proposals of the National 

estimates of existing urban population. 

11. POPULATION GROWTH 1937-1975 

Population growth of the Suez Canal Cities was exceptionally rapid in the decade 
both as a result of the 1936 Agreement to restrict theIV-A.l), 	 a result of theMilitary presence 	 activity duringBritish1937-1947 (Table to the Canal Zone and as 

Second World War. Thereafter, growth was somewhat slower, particu~larly after 
zone populations1960. Nevertheless, the cities of the with joint urban 	 of 

time the third urban region after Cairo andalmost 700,000 formed at that 
Tanta - MahallaAlexandria and were barh larger and growing faster than the 


El Kubra - Mansoura axis in the Delta.
 

During the 1960's, the population of Suez increased rapidly; its rate of growth 
(4.2 percent p~o.) exceeded that of Cairo. Following the establishment of oil 

refining 	in the 1950's, the 1960's saw major development in heavy industry, notably 
Between 1960-1967, 15 percent of all government investmnent inpetro-chemicals. 


were average.
industry was in Suez and wage rates twice the national 

1966, half the increase in the population of SuezDuring the 20 year period up to 
was due to irrrnigration. Suez attracted 56 percent of all migrants from Qena and 

Sohag, the two poorest and most overcrowded governorates in Upper Egyptc
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TABLE IV-A.1
 

POPULATION OF THE SUEZ CANAL REGION 1937-1975 

1.a 	 Growth of the Cities of the Suez Canal Region, 1937 - 1975 (000) 

1937 1947 1960 1966 1974 1975
 

Port Said 125 178 244 283 20-25 300
 

Ismailia 36 68 116 144 50 180 
Suez 	 50 107 204 264 8 150
 

TOTAL 211 353 564 691 , 630
 

I.b 	 Average Annual Growth Rates for the Cities of the Suez Canal 
Region, 1937 - 1966 (5) 

1937-1947 1947-1960 1960-1966
 

Port Said 3.6 2.5 2.4
 
Ismallia 6.6 4.2 3.8
 
Suez 7.9 5.1 4.2
 

OVERALL 5.3 3.7 3.4
 

1.c 	 Total Population of the Region In 1947, 1960 1966 and 1975 (000)
 

1947 1960 1966 1975
 

Port Said Urban Governorate 178 244 283 300
 
Isamilla City 68 116 144 180
 
Ismallla rest of Governorate 109 168 200 220
 
Ismailia tota'l Governorate (177) ...(284) (364) (400)
 
Suez Urban Governorate 107 204 264 150
 

TOTAL .462 	 732 9V 850 

SOURCES: 	 1937, 1947 and 1960 Population Censuses and 1966 Sample
 
Population Census of Egypt.
 

1974 figures are for the populetion prior to the officlal
 
return of refugees in June and tire from the Master Plans.
 

1975 figures refer to the end o4 1975 and are also from the
 
Master Plans.
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In 1967, there was an abrupt break in the region's development. Following the 
war, the Sue- Canal remained closed. The population of the Canal Zone, 
including the people of the three :ities, was evacuated although most of 
Isrnailia's rural population remained. B,'fore the return of evacuees was authorized 
in mid-l-974, the three cities probably contained only about 80,000 people, with 
only about 8,000 in Suez, the city which had been most damaged. 

11l. SUEZ MASTER PLAN PROJECTIONS 

The Suez Master Plan prepared between 1974 and 1976 was based on the 
achievement of a target urban population in the Governorate of 1,000,000 by the 
end of the century. The projected rate of population increase to reach this 
target is shown in Table IV-A.2 in five year' intervals from 1980 onwards. The high 
rate of increase anticipated in the early years of the Plan's implementation 
was influenced by the identified opportunities for rapid industrial development in 
Suez. The projections assumed that the Family Planning' Programme would be 
successful, with a resulting national population of 56,000,000 in the year 2000 
and that Egypt would maintain an average national economic growth rate of .6.5 
throughout the plan period. 

TABLE IV-A.2 

POPULATION PROJECTIONS, SUEZ MASTER PLAN 

YEAR PROJECTED POPULATION AVERAGE ANNUAL GROWTH RATE 

1975 150,000
 

15%
 
1980 300,000
 

10%
 
1985 486,000
 

8%
 
1990 700,000
 

4%
 
1995 850,000
 

3.5% 
2000 1,000,000 

SOURCE: Suez Master Plan, Volume 2, Tables 5.4/5.5
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IV. 	 SUEZ CANAL REGIONAL PLAN: IMPLICATIONS FOR THE GROWTH OF SUEZ 

The Suez Canal Regional Plan was still being prepared when the Suez Master 
Plan was presented in March 1976. The Regional Plan took into account the 
population projections shown in Table IV-A.2 but also identified two major 
possible changes to the Master Plan projections: 

* 	 The population growth in Egypt might not be controlled to result in an end of 
century total of 56,000,000 but could reach 70,000,000 by the year 2000. 

* 	 The opportunities for substantial urban growth at Suez, based on land 
availability and the city's strong industrial base, combined with increased 
pressures of higher national urban population could justify a much higher end of 
century population target for Suez: possibly as high as 1,700,000 to 3,000,000 
people. 

The implications of these possibilities were considered before the final 
presentation of the Master Plan and are discussed in Appendix 2, Volume 3 of 
the Suez Master Plan Final Report. The chief effects on Suez which arise from 
a national population of 70 million in the year 2000 are: 

* 	 More children in the population, thus, a larger average family size and a larger 
average household size. This means that there will be proportionally fewer 
people workig, fewer jobs and more schools. There will also be a different 
income structure. Table IV-A.3 suggests the order of differences in age 
structure which could arise. 

TABLE IV-A.3 

PROJECTED AGE STRUCTURE (%) OF SUEZ POPULATION IN YEAR 2000 

Low .... High Percent
 

Age Group National Population National Population -Change
 

Less than 14 32 	 43 . 11
 

15- 19 12 	 12 

20 - 24 7 	 6 -1
 

25 and over' 49 	 39 -10
 

TOTAL 100 	 100
 

Number of persons aged 25 and over in Suez remains unchanged
 

with 	low or high national population, at just under 0.5
 

ml I I Ion.
 

SOURCE: NUPS Elaboration.
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- perhaps 5 
number of households will be marginal

incrbase in the household size" The substantial increase in average 
percent -- but there will be a 4.7 persons per

in the plan to approximately
froin the 3.9 projected 

•

household. 

for facilities such as education, health and welfare 
* The increase in the demand 

the local urban structure 
may suggest adjustments to 

will be substantial and 
within the urban area. 

urban population will be nearly 3 
0 At a strategic scale, Suez's share of national 

nearer 2 percent in the 
national population context, and 

percent in the lower the year 2000urban population levels in 
higher context (assuming national 


47 million, respectively).
of 37 million and 
1976 CAPMAS 

The most recent comprehensive population survey of Suez was the 
194,000. The 

total gove rnorate population recorded by the census wfas 
census. The estimates that approximately

Technical Assistance Programe
Suez Governorate and that the urbanrural settlements,-were resident in
10,000-15,000 people Which implies an average 

was approximately 180,0Y0 in late 1976,
population of Suez 

the two years 1975-1976.
growth rate of 10 percent forannual 

SURVEYSTECHNICAL ASSISTANCE PROGRAM 
V. SUEZ GOVERNORATE 

Technical Assistance FP-ograTye (STAP)
the GovernorateDuring 1980, Suez 

of the city and interviewed mast major 
a complete physical surveycarried out 

19772 on dwelling occupancy and an analysis of 
data collected inemployers. Using STAP estimated that the mid-1980

from these surveys,
residential accommodation 225,000. Employment data from 

of Suez was approximatelyurban population surveyssubsequent sample
c.nfirmed this estimate. However,

the surveys broadly and our 1981 employmenthigher occupancy rates 
of dwelling occupancy-1 indicated The revised1980 survey.and omissions in the 
surveys revealed a ;iumber of errors 

was* approximately 288,000, 
tha the mid-1980 urban population

data indicate 1976 census. 
annual growth rate of 12 percent since the 

averagerepresenting an 

on Second Round Alternatives," the National Urban 
In the report "Working Paper 

point out ". .. that the natural rate of population increase remains 
Policy Team 

fertility rates anticipated in many population forecasts has 
high, as the decline in total of 67.5 
not yet appeared." Consequently, the resident (national) population 

as a reasonable mediun estimate for planning
2000 adopted by NUPS themillion in year side. It is highly unlikely thatlow 

purpose may turn out to be on the 
than this estimate.population will be lower 

. . continued high birth rates, possible 
The NUPS report also points out that ". 

of rural to 
of external migration, and continued high rates 

in the ratereductions 
that the NUPS assumption of 37 million urban residents by the 

urban migration mean 
low side." year 2000 is, if anything, on the 
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Clearly, current national population estimates for the end of century, which 
have been analyzed in detail in several studies since the Suez Master Plan was 
prepared, indicate that the implications of high total population and high urban
population described above must be taken into account in any review of population 
projections for Suez. 

The NUPS examined a wide range of alternative urban strategies which were 
subjected to intensive comparative evaluation. The alternative year 2000 target
populations for Suez which were examined ranged from 582,000 to 1,505,000. 
The main conclusions reached were as follows: 

0 	 Current Master Plan targels appear to be the maximum levels that could be 
sought and targets below these levels more realistically achievable. Such 
targets would still aim at the eventual creation of a major metropolitan 
area in the Canal Zone at Suez with comple-nertary growth in Isnailia 
and 	 Port Said. 

* 	 The emphasis upon investrrent in Suez would require improved ndministration 
of the Suez Governorate and a shifting of investment fur is to that 
area. However, beyond the provision of a vastly larger number of technical 
personnel there would not seem to be insurmountable administrative problems
in the creation of one growth center, as long as sufficient investment monies 
are provided. Certainly, the administrative problems in Suez'which must be 
resolved would be somewhat less than for 1he new towns or satellite cities 
because- of the existing infrastructure and the lesser risk of failure or 
frozen investments in infrastructure. Suez is the most likely spot for 
economic growth outside of Cairo and Alexandria assuming continued stability
of the political situation in the Middle East. Furthermore, Suez could serve 
as a good demonstration zone for the encouragement of private, Arab and foreign
investment in manufacturing as well as low cost infrastructure standards 
and housing solutions. 

The Preferred Strategy reconnended by NUPS includes "... a concentrated 
effort to support growth possibilities of the Suez Canal 7one with a focus on
Suez City (year 2000 population targets of 750,000 to 850,000 in. Suez, 400,000 to 
500,000 in Ismailia, and 550,000 to 650,000 in Port Said)." 

VI. CURRENT POPULATION ESTIMATE 1981 

It is now five years since CAPMAS conducted a comprehensive population 
census of Suez. Since that time, the only indicators of the rate and scale of 
population growth have been a combination of scmple surveys of residential 
occupancy rates, physical surveys of all built residential development, monitoring
of the current rate of dwelling construction in the city and surveys of existing
"basic" employment. -Such indicators cannot substitute for a controlled population 
census, but they do provide a basis for estimating the order-of-magnitude of
population growth rates and the best available estimates of current urban population
in the Governorate. 
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sector since- . -completions by the governorate, companies and the private "informal"-early 1980 indicate an annual increase in dwelling stock of about 10 
percent. If . -the higher occupancy rates identified above have been maintained, the 
,nid-19 8 1 ur-'::=:=an population of Suez was approximately 320,000. 

91 -vveys of "basic" employment in the Suez Urban area (see Table IV-A.4)-- -'have identi, , ~ed almost 23,000 manufacturing jobs and more than 25,000 basicfon..anf-- .r jobs. theory, thisac ring In level of "aic" eployment could 

support an. .- tnan population of more that 400,000 people. SPOD believes that thepopular;=..rjian the to identified,ow of urban area relative the "basic" jobs indicates 
ct -deficiency in service sector employment. 

Curte - -stimates of the urban population of Suez show that the city's pre-warhistory of -a-and id population growth generated by large-scalebuildirr -construction is continuing. Population growth 
industrial development
since the recent war 

has been r ,I id,io ns despite the constraints of war dcmage, housing shortages and thesevere li, c of the utility infrastructure. the overall growth of the city's 
population -,==>ears to be close to the targets set in the Suez Master Plan, butemployrner grrowth shows an unexpected bias towards indust:ial expansion and slow 

deve opmel:-- 'Yf both public and private services. 

Kf URBAN POPULATION OF SUEZ:VII. TI-- "7'TURE SHORT TERM ESTIMATES 

The .cnrjinuing high national rates of both natural,,urlniz1T" will inevitably maintain population increase andexternal pressure on Suez to accomrnodate a
high rate ",f poopulation increase - population is likely to be "Pushed" to Suez from 
Iseher1 in Egypt. At the same time, the prospects of increasing job 

opportur ';"s, especially in manufacturing and the construction industry (Table 
IV-A.4), provide substantial attractions for potential new residents -- people

- v to Suez.will also j. "pulled" 

DetdIld "basic" employment predictions by firms interviewed in mid-1981 
(Table I'I -A.4) indicate a consistent growth in job opportunities in Suez for the 
next four to five years of approximately 9 to I I percent per annum. At the present
time, thnrr are more jobs in manufacturing and less jobs in services than is normal 
in urban Egypt. During the next five years of rapid expansion of manufacturing,
it is lIlt.'lY that this imbalance will be maintained. Taking these factors intoaccount, the predicted growth of urban population and employment in Suez shown 
in Table IV-A.5 will result in a total city population of approximately 455,000
in mid-19 85 and almost 550,000 in mid-1987. The total increase in populationbetween lld-1 982 and mid-1987 is expected to be approximately 200,000. Compared 
to the pOpulation targets of the Suez Master Plan, SPDD expects slightly slower 
growth, qiving a mid-1985 population of 455,000 some 25,000 less than the expected
total of AIOOO) people. 
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TABLE IV-A.4
 

BASIC EMPLOYMENT ESTIMATES: DECEMBER 1981 

INVLSTMEN1
 
EMPLOYMENT
NO. (L.E. SOURCE OF
1980-81 1985-865 
 MILLIONS) INFORMATION
 

3 
 Manufacturing
 
Free Zone/Red Sea 240 
 470 
 N/A SGPDD
Free Zone/Adablya 


930 
 N/A GOFI
Oil Industries 
 6,435 
 8,080 
 46 
 SOPCO
Fertilizer I 
 3,600 
 5,170 
 35 
 GOFI
Fertillz.or II 
 - 1,000 55 
 SIMADCO
Miratex Textile 
 1,400 
 2,050 
 55 
 IRATEX
Glass 

- 2,000 30 
 ACDIMA
Cement 


135 
 400 
 120 
 USAID

Brick Factory 
 - 550 
 9 MOH
Pre-Fabricated 


120 
 550 
 3.2 

Suez Shipyard 

MOH
 
795 1,000 9.7 
 SGPDD
SCA Shipyard 560 
 1,060 
 15 
 SCA
Montubi 

370 
 370 
 N/A SGPDD
Nasser Road 
 375 
 1,690 
 N/A PRIVATE
Ismailia Road 
 2,030 
 2,380 
 N/A PRIVATE
 

Dispersed 
 6,880 
 11,870
 

TOTAL MANUFACTURING 
 22,940 
 39,570 
 863
 
(MASTER PLAN ESTIMATE 
 24,500 
 37,500)
 

13 Fishing 
 5,040 
 7,050

2 Quarrying 

730 
 900
4 Power 

600 
 915 
 50
 

5 
 Construction 
 15,000 
 20,000

6 Canal 
 1,575 
 1,730
 

Port 
 1,655 
 3,650
 
Free Zone - Transit 
 700 
 850
 

TOTAL NON M.\NUFACTURING 
 25,300 
 35,095
 
(MASTER PLAN ESTIMATE 
 11,500 
 27,500)
 

TOTAL BASIC 
 48,240 
 74,665
 
(MASTER PLAN ESTIMATE 
 36,000 
 65,000)
 

IMPLIED POPULATION 
 402,000 
 622,210
 

SOURCE: 
 Suez Planning and Development Department
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TABLE IV-A.5
 

GROWTH O :F SUEZ URBAN POPULATION AND EMPLOYMENT 1981-1987 

Population Employment NonBasic' Basic
 
(000's) (000's)
 

1981 317 95 48 47 
1982 347 104 52 52 
1983 380 114 57 57 

1984 416 125 62 63 
1985 455 137 68 69 
1986 500 150 74 76 

1987 547 164 80 84 

In r' - s e 
a 

per a' 9.5 9.5 9 10 

-al
_-- employment is assumed to represent 30% of urban population
 

-roughout this period.
 

SOUR, " NUPS Elaboration.
 

VIII. FUTURE URBAN POPULATION OF SUEZ: 

GROWTH TO THE END OF THE CENTURY 

Since 19"'-- the many studies concerned with the growth of Suez have produced awide range c =redictions of the urban population, with yearbetween a hc 'tfZII1ion and almost two million. 	
2000 total varying

Since the Master Plan1976, evideno 	 was adopted inactual and committed development in the city has provided a more 
substantial byX5 for population projections. In the intervening five years the 

-trends in nal X" population growth hove also become clearer; by the end of the 
century, EgYPt ;i more likely to have a population of 65 million to 70 miliion, with 
a relatively l0 , 'e:" working population (estimated at 30 percent rather than 40 percent 
as prcdicted the Suez Master Plan). 

it is -noW possible to provide clearer answers to the following questions: 

0 	 What is required to achieve the population targets of the Suez Master Plan? 

* 	 What is required to achieve the population targets for Suez estimated in the 
National Urban Policy Study? 

* 	 What will happen if the "basic" employment targets of the Suez Master Plan are 
achieved? 
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Achieving the Master Plan target population growth should be relatively easier, 
at least in terms of employment growth. With the lower activity rate, less jobs
will be required to support a given total population. The rates of growth required 
are shown in Table IV-A.6; increase in "basic" jobs appears modest compared with 
current industrial expansion and indicates a dramatic "slow-down" after 1985. This 
could result from the early completion of major public sector industrial projects
followed by relatively slow development of private sector fnedium and small scale 
industries. This scale of growth would require considerably less industrial land 
than is designated In the Master Plan. 

TABLE IV-A.6 

SUEZ URBAN POPULATION GROWTH 1985-2000: 

SUEZ MASTER PLAN POPULATION TARGETS 1 

YEAR POPULATION EMPLOYMENT(000's) 3
 

(000's) TOTAL 2 
13,.S NON-9ASIC
IC 


1985 455 137 68 69
 

(9.0) (8.9) (4.6) (12.6)
 

1990 700 210 85 
 125
 

(4.0) (4.0) (3.3) (4.4)
 

1995 850 255 100 
 155
 

(3.3) (3.3) (1.9) (4.2)
 

2000 1,000 300 110 190
 

NOTES: 1 Annual percontage growth rates shown In brackets.
 

2 Constant activity rate of 30% percent of population.
 

3 Non-basic and basic employment directly related to total
 

population.
 

SOURCE: NUPS Elaboration.
 

Even the high population target of 850,000 included in the National Jrban Policy
Study appears low compared to current estimated growth rates. The target implies
that industrial growth will be severely constrained after 1985, either through lack 
of investment, physical constraints or urban management (Table IV-A.7). 
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TABLE IV-A.7
 

SUEZ URBAN POPULATION GROWTH 1985-2000: 

NATIONAL URBAN POLICY STUDY TARGET 1 

YEAR POPULATION 	 EMPLOYMENT (000,s) 3 

(000's) 
 TOTAL2 BASIC NON-BASIC
 

1985 455 
 137 68 69
 
(7.0) 	 (6.9) 
 (2.3) (10.8)
 

1990 638 
 191 76 
 115
 
(4.0) (4.1) (4.1) (4.0)
 

1995 776 
 233 
 93 140
 
(1.8) (1.8) (0.2) (2.8)
 

2000 850 
 255 
 94 161
 

NOTES: 	 1 Annual percentage growth rates shown In brackets.
 

2 Constant activity rate of 
30% percent of population.
 

3 Non-basic and basic employment directly related to total
 
population.
 

SOURCE: NUPS Elaboration.
 



NOTES 

APPENDIX IV-A 

THE GROWTH OF POPULATION IN SUEZ GOVERNORATE 

December 1981.
Working papersubmitted to NUPSby the Suez Planningand Development Departent, 

gp.
2 Suez Demonstration Projects: Socihl & Physical Surveys of Qalzam. 
3 1HRD Study and Solid Waste Alanagement, both 1980-1981. 
4 Assuming that: 

a. 30 percent of the total population are "economically active," i.e.,employed or areseeking employment." 
b. "Basic employment,' represents 40 percent of the "economically active"population. 
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APPENDIX IV-B 

IMPLEMENTATION OF 	THE SUEZ MASTER PLAN 1976-1981 

A. Population and Employment 

1980 Master Plan 
Estimate 1980 Actual
 

Population 
 300,000 	 288,000 
Employment


Basic 
 35,600 43,415

Non-Basic 53,500 42,985

Total 
 89,100 	 86,400 

I. Population heavily concentrated in and close to existing Suez: 

* Emphasis on early population growth in Western Sector (cabanon) toease pressure on existing Suez and improve worker/job balance not possible
due to lack of utilities. 

B. 	 Industry 

I. Oil refineries will be back to full 	capacity in mid-1982: 

o Major program for expansion and reorganization underway. 

2. 	 Fertilizer Plant vill be back to full capacity in mid-1982: 

* Major expansion programs underway (nitrate/urea plant) and new plant
planned. 

3. 	 Miratex Texile Plant established and in production -- completion in two to 
three years. 

4. 	 Glass works about to start on site. 

5. Two light industrial areas established: 

* Ismailia Road, 23 establishments existing or approved (312,625 sq. m). 

* 19 other projects under consideration (53,755 sq. m). 

* Nasser Road, 13 establishments existing or approved (124,000 sq. m). 

115 



0 22 other projects under consideration (136,15( sq. m). 
6. Off shore oil related free zone established at Ein Sukna. 

7. Suez Cement Plant under construction. 

8. Adabiya Manufacturing Free Zone not started. 

9. Port Tewfik Transit Free Zone established and operating. 

10. Fishing industry back to pre-war levels. 

C. Housing 

I. Master Plan target 60,000 units by 1980, actual estimated 52,000. 
2. Feisal and Heifein completed. Sabah to be completed 1982. 

3. 500 new units on infill sites in Sabah and Feisal. 

4. 1,000 new units in Sadat project nearing completion. 

5. Major "Company Housing" projects by Suez Canal Authority, Oil Companies,
Fertilizer Plant, Surned, Miratex. 

6. Informal house building on infill 	sites accelerating -- new informal housingareas expanding west of Suez into agricultural land. Densities in existing
Suez rising.
 

0 Estimated infill capacity for 
additional 80,000 population. 

D. Utilities 

Pre-war systen largely back into operation but expansion and improvement only
just beginning. 

I. Sewerage: 

* 	 Still 14 emergency outfalls to Suez Bay end Suez Creek, only 50 percent
of dwellings connected, treatment plant back in operation. 

* 	 Major progran to complete first phase of wastewater master plan by 1986
(includes new treatment plant). 

2. Water: 

* 	 Improvement and expansion program of treatment plant. 

3. Power:
 

e Existing power station 
back 	 in full production, new 300 MW plant under 
construction. 
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TronsD5QL 

.Major bulk r . port at Adabiya under construction. Financing: loan of US $30
million an,,---.." L.E. 54 million from central government. 

2. 	 Port Tewfi' ;ik rehabilitation in progress -- new passenger terminal planned 
c s t 1982-198)--(2OO,0O . Passenger already 	 year levelsI year). traffic reaching projected 2000 

(200,000 l~ 4 ya) 

3. 	 Ferry link " to Jeddah and Akaba. 

4. 	 Cairo _Su'.z Highway implemented -- last link to open within three 
months. - Tunnel relocated, construction finished. 

5. 	 Rail line -- -' Port Tewfik removed -- new station under construction at Sabah 
City - r, w long term route for by-pass rail line defined. 

6. 	 Public tr....-Isport: rapid growth in taxi/microbus services: 

* Majorit-, of work--- journeys, express to West Sector by company buses. 

* East r- Bus Co. back in full r*eration but under capacity. 
Cpmmuni
F. 	 Jilit ies 

F. 	 Cc-Orno2!21IY, 
1. PrimrY .,t-rool provision consistent with -Master Plan predictions; Preparatory 

and Bo,- ",econdary Schools lagging -- big problem of finding sites within area.existinC -'ban 

2. 	 Health ,--ilities lagging, especially local health care -- hospital bed 
spaces p._.,ear statistically adequate but suspect quality of facilities and, 4low Masterstafsf --... Plan predictions. 

3. 	 Social .- : re facilities nowhere near Master Plan standards:
 

0 Left I<.r. Ply to private sector community organizations.
 

0. 	 Local (, 

1. Goverfrlfte expanded to include part of Sinai District Authorities 
establiO'4 1979 with consequent dispersal of staff. 

2. 	 All minflItrY_ outpost departments under the Governor's control. 

3. 	 Local IdnOj)ing Fund established - sales of land have generated L.E. 7.Sm. 

H. 	 Agriculture 

I. No altrl'P to extend pre-war agricultural area: 

* PosNible major project north of city which would use effluent from 
Se\Nn~e Treatment Plant. 
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1. Corerce 

I. Rapid revival obf snall scale "informal" cormmerce since war but no major
comrnercial centler emerging: 

0 Land ownership.- and costs will probably prevent development of Suez DistrictCenter; it couild be uchieved through infill and reclamation in the old 
port area. 

J Land 

I. Army occupying "substantial areas within Master Plan boundaries. 

2. Six million squarre meters allocated to cooperatives. 
3. Major reclamatio-ipotential in Suez Bay now that main port at Adabiya. 
4. At NUPS proposied densities Master Plan area should accomnodate up to

one-third or one -,halfmore population than planned. 
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NOTES
 

APPENDIX IV-B
 

IMPLEMENTATION OF SUEZ MASTER PLAN 1976-1981 

Prepared by the Suez Governorate Technical Assistance Program (now the Suez 
Planningand Development Department of the Suez Governorate),December 1981 at NUPSrequest. 
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APPENDIX IV-C
 

SUEj=Z MASTER PLAN STANDARDS ANALYSIS 

I. GENERAL
 

In order to evaluna' 4r4e development standards employed in the Suez Master Plan of 
1976 for the period !r76-2000, an assessment was made of land budgets, physical 
standards and costs. On the basis of this assessment and cornparisons with other 
development standards-' -ither in use or proposed, a recommended package has beendeveloped of reducsta standards which are more compatible with household 
affordability. For th-d -,uurpose of this exercise the focus on standards has been 
limited to residential -isevelopment.e 

II. LAND USE BUDGET
 

The general land " budget worked out in the Suez Master Plan for the existingcity and new developr! -r' areas is presenied in Table IV-C. I. However, the NUPS Study 
Tecrn found that 1..f"budget did not provide enough detail for standards 
assessment. Local c- ISulation space, for example, was found to be included in 
residential land use- herefore, a more detailed assessment was made for the 
existing and new dev,-Vp_'-9ent areas in Tables IV-C.2, IV-C.3 and IV-C.4. Indications 
as to how this data - derived is found in Note I to Table IV-C.2. 

In general, the pFoqosed land use budget provides a reasonably sound basis for 
future development. -kwever, land budgets for circulation, open space and community 
facilities are relativ,'-lY high. These could be reduced in order to increase the 
overall area of salefAe land and increase gross densities. 

In the SMP, gross Ond residential densities of 98 and 370 persons per hectare are 
relatively low. 

However, this is partly the result of a conscious effort to limit building height 
in residential areas, provide spacious streets (walkways) for small-scale corrrnercial 
activities and add green space to a city built in a desert environment with little 
opportunity for acceS,: to the coastal and agricultural areas. 2 
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TABLE IV-C.1
 
SUEZ MASTER PLAN LAND BUDGET, CITY OF SUEZ, 2000 

Land Use New Areas 

(ha) 

Existing
Suez 

(ha) 
Total 

(ha) 

Percentage 

M 
Residential 

2,947 544 3,491 39 

Community
facilities 

930 206 1,136 13 

Principal
Industrial Area * 1,630 --- 1,630 19 

LightIndustrial Areas 808 --- 808 9 
Centers 

248 47 295 3 
Ports 

100 258 358 4 
Major open space 359 36 395 5 
Other Facilities 123 67 191 2 
Main Road network 8488 

488 6 
TOTAL 

7,633 1,155 8,792 100 

Plus oil refinery area and Including industrial Free Zones
 

Land allocation for main roads In Suez;
Included 72 ha has been
in gross allocation for other uses. 
 The total land
area for main roads 
In the city Is 560 ha, 6.5% of 
the total
 
urban area.
 

SOURCE: 
 Suez Master Plan.
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TABLE IV-C.2 

LAND USE BUDGET SUEZ MASTER PLAN (NUPS ESTIMATE)' 

NEW AREAS OTHER URBAN 
LAND USE SUEZ PROPER (DISTR;CTS) URBAN' TOTAL 

(ha.) % (ha.) % (ha.) % (ha.) % 

Residential 462 48.7 2210 51.4 - - 2,672 30.4 

Industrial 

- light - - - - 728 20.6 728 8.3 

- other - - - - 1,435 40.6 1,435 16.3 

Circulation 255 26.9 1140 26.5 369 10.5 1,764 20.1 

Comm. Fac. 

- health 26 2.7 75 1.7 5.4 0.2 106 1.2 

- education 101 10.6 280 6.5 37 1.0 418 4.8 

- other 11 1.2 35 0.8 4.4 0.1 50 0.6 

Open Space 75 7.9 503 11.7 395 11.2 973 11.1 

Commerce 19 2.0 60 1.4 30 0.9 109 1.2 

Port - - - - 390 11.0 390 4.4 

Other 
Services - - - - 139 3.9 139 1.6 

949 100.0 4,303 100.0 3,533 100.0 8,784 100.0 

1 Primarily non-residential uses. 

SOURCE: Suez Master Plan. 
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Explanatory Note to Table IV-C.2 

Land use areas in hectares found in Table IV-C.2 were calculated 
on the basis of the following data: 

Industry 

Urban: Heavy Industry: 1,535 hectares minus 100 hectares circulation 
or 1,435 hectares. Includes oil refineries and 
and power station. 
Table 10-9, Vol. 2, SMP 1976 
(Av. 337 m2 per employee). 

Light Industry: 809 hectares minus 81 hectares circulation 
or 728 hectares. Table 10-10, Vol. 2, 
SMP 1976. (Av. 80.6 m2 per employee). 

Residential 

m2New City: 2,210 hectares based on 27.6 per capita from 
Figures 11.1, 11.2, 11.4, and 11.5, 1ol. 2, SMP 1976. 
Note all local circulation and parking has been 
deducted as well as public service. (These were 
included in Table 10-5 of SMP.) 

Old City: 462 hcctares minus 15 percent local circulation 
(82 hectares estimate). From Table 12-5, Vol.2, SMP 
1-97P.
 

Circulation 
i 

New Areas: 1,140 hectares at 14.3 m2. per capita based on circulation 
at district level. Figures 11-1 through 11-5. 

Existing Suez: 255 hectares derived from Table 12-5, Vol. 2, SMP 
1976, including main roads and 15 percent 
circulation in residential areas: 173 hectares plus 
82 hectares. 

Urban: 	 369 hectares including 100 hectares heavy industrial area 
(Table 10-9), 81 hectares light industrial areas, (Table 
10-10) and 188 hectares not included in district 
circulation (488 hectares) - (5 x 60 hectares) Tables 10-5 
and 11-1, Vol. 2, SMP 1976. 

I 

Community Facilities 

Health: 

New Areas: 75 hectares based on standards in the Suez Master Plan 
and 0.9 m2 per capita at district level. 
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Old City: 	 26

(Vol. ccfrom
2, S Ip J976 ad TableUrban. 	 hospitl5.4 hectares: hospital (Ta)le 10-17, 

1). 12-5 "otVa. 2, Sp 	 1976).ces ser 

New Areas: 280 hectares 
based on tandards 

in the Suez MaSterand 3.5 m2 	 Planper capitOld City: 	 at Stdtri101 hectares from Table 
level. 

i2-i,Urban. 	 Vol. 2, S4up 1.976.37 hectares from Table 10-17, va. 
0t 	

2, S4fp 1976.
A3r: (DistrictNew CenterAreas: r'acilities)35 heCtares 

from 
districtrecreation). (TableL e 0.411-3: r COmnitOld City facilities
 

a
hectares 

from 


Table
Urban 7 ha. 	 12-5,and recration center 4 ha.). 

Vol. 2,
4.4 2976 

(clubmosque, 	 and.oceap1976). (museums, 
center Palace,

Table 10-17, Vol.cthectare	 city 

Space2Open 	 Sp 
New Areas: 503 hectares


level 	 from
including 625derived fr ,om .. 	 rn2districtrc M2 per, Capita at s rcd 

de~i r ig wes 11. 1 thro ugan 11.st 	 atr 
Note S I pug l. 	 di tr ch 11.c open space
 

Old City: level,.
75 	 calledhectares (from for 8 r2 per capitaTable 12-5, Vol. at district
Urban: 	 2, Sip 1976). and local 

395 hectares 

(from Table 10-17, 
Vol. 2, Sfp 1976). 

Newv Areas: 60 hectares from 20.9(See 
Table 11-3 "four districts) Per

City: at district
3d19 hectares level 

at local district
rban: center (Table 12-7).
30 hectares at 
CID (See 
Table 10-14). 
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Port 

Urban: 390 hectares (175 hectares Port Tewfik, 215 hectare.Adabiya) from Table 10-12 container port shifted toAdabiya. 

Services 

Urban: 139 hectares from Table 10-17 including mortuary,transport services, other servicesfrom Table and water utilities12-5 Hadj terminal (100 hectares) notincluded. 

Note other urban services outside the urban area 546 (546
not hectares) havebeen included (Table 10-18). 
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TABLE IV-C.3 

LAND USE BUDGET: SUEZ PROPER, 2000 

Land Use Suez Proper: (2000) 0 

Local: Area Percentage 
of Total 

(ha) 
(M) 

Residential: 462 
45.5 

Industrial: 68 , 6.7 

Open Space: 75 
7.4 

Circulation: 255 
25.1 

Comm. Fac:
 

Health 

26 


2.6
 

Ed. 
 101 

9.9
 

Other 

29 


2.8
 

1016 ha. 
 100.0
 

See Table 12.5, Vol. 
2, SmP 1976.
 

' Note Industry Included in urban wide functions In Table IV.C.2
 

SOURCE: 
 Suez Master Plan.
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TABLE IV-C.4 

NEW DEVELOPMENT 

POPULATION :160,000
DISTRICT LEVEL'


LAND USE: 


Industry 


Residential 


Circulation:
 

Main Roads 


District Roads 

Local 
Roads 

Center2 


Open Space:
 

Center 


Comm. Fac. 


Local 


Commerce: 


DISTRICT 
 PER 

AREA(ha.) 
 CAPITA m2 


244 
 15.30 

441 
 27.60 


33 
 2.10 

11 
 0.70 


175 
 10.90 

9 
 0.60 


36 
 2.25 

30 
 1.90 

34 
 2.10 


15 
 0.90 


CommunIty Facilities
 

Health: 

15 
 0.90 


EducatIon: 
 56 
 3.50
Other: 

7 
 0.40 


1,106 


1 Theoretical 


AREAS 

DISTRICTS 
(5) LEVEL2
 
POPULATION 


: 800,9003
 

DISTRICTS 
 PER
 
AREA (ha.) CAPITA m2
 

1,220 
 76.3
 
2,205(810)4 
 137.8
 

165 
 10.3
 
55 
 3.4
 

875
 
45 
 2.8
 

180 
 11.3
 
150 
 9.4
 
170 
 10.6
 

75 
 4.7
 

75 
 4.7
 
280 
 17.5 
35 
 2.2
 

5,530 
 345.6
 

(See Table 
11-1), Figs. 11.1-11.5., Vol. 
II, ShP 1976.
 
5 districts
2 in New Development Areas.
 

From Table 10.16, old Suez pop. 
187,250, New Areas 800,900.
 

4 Theoretical 
= 2205 Ha;
 
Actual 
= (810) Ha;
In land use 
Table III-D.2 Industry Is considered an

urban-wide function-


SOURCE: 
 Suez Master Plan.
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An effort was rmade to adapt housing costs to household income (cssumingrelahivly low financial terms nrid disre(yird costs for infrastructure or land). 
-ased on the affordability a%;'essrnent in the Suez Master Plan, for example,Ih!.e avraqe dwelling unit al MasLr Plan slandards would only be affordable by the85th incorne percenlile. (See Section V, this Chapter.) 

As a consequence, the NUPS Study TeaTm feels that greater densities mustachieved primarily by reducing open 
be 

space, circulation and coninunity facility areasand providing greater areas for private use. In addition, it is felt that open space
per se is better allocated to private use. Although an adequate but minimum amount ofpublic open space is necessary, most should be provided to private households to beused in the form of courtyard and private space. This would have the additionaladvantage of reducing public responsibilities and cost of maintenance. 

The same reasoning applies to areas devoted to circulation space. Generally, therights-of-way for secondary district and primary roads (varying between 21-/43 meters)are excessive. In fact, as the circulation standards indicate in the SMP, most ofthe ,.O.W. for these roads is for walkways. It is expected, rightly, that the walkswill serve for small-scale coi-rerce, narking and other activities. However, thisimplies that local government wiil be responsible for provision and maintenance ofthis area though it will be used primarily for private interests (however, they willalso serve for the installation of public undergrrund services). 

I1l. LAND BUDGET ANALYSIS 

In order to determine the land use standards employed in the SMP, an analysis was 

made uez Proper, or the expanded old city, and new development areas. 

A. Suer Proper Land Budget 

The land use budget for Suez Proper in year 2000 (c single SMP district) ispresented in Table IV-C.3. These values were primarily derived from Table 12-5 ofthe SMP. 
(15 

However, urian-wide functions were deleted and additional circulation spacepercent) was added to account for local access streets. Although norecorrnendations regarding future development standards of Suez Proper weremade, those suggested for new development areas should be applicable for
expansion and infill areas. 

B. New Development Areas 

For analysis of the land use budget in new development areas, an initialassessment was made at the district level (population 160,000) as presented inFigures IV-C.I and IV-C.2. The land us,± budget which was derived is presented inTable IV-C.4. In order to calculate the land '-e budget for new development areas asa whole, per capita values obtained at the single district level were used. Theseresults, also shown in Table IV-C.4, were found to relate closely to SMP estimates.However, it was found that areas for light industry did not coincide, since areasactually allocated in the SMP were smaller than that implied at the district level. 
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In Table IV-C.5 land use standards of new developinent areas, as derived by ,UPS, 
are compared to two NUPS development paclckges from the NIJPS First Round
Alternatives, GOPP standards and Sadat City and of October New6th Coirrn.nity
standards. Comparison. are mode on bxoth percentage ofa area and per capila
basis for each of the land use items. With respect to GOPP standards, the 
SMP has a relatively large residential area in per capita terms. However, SMPstandards compare favorably with the other development standards. In percentage
of area terms, on the other hand, only Sadat City and the 6th of October can
be readily compared with the SMP since GOPP and NUPS package standards are notdesigned for urban areas but rather residential extensions. Consequently, with 
respect to the former two, the SMP has higher share of both anda residential 
industrial area. In per capita lerns, the SMCp has slightly higher standards for
co;rn-unity facilities than GOPP slandards but quite high standards for open
space. The latter is also relatively high compared to the other development 
standards. 

Generally, as was true for the urban area as a whole, large areas for open space,
circulation and corrnunity facilities are characteristic in the "new development
areas." Consequently, densities are also relatively low. It was found, for example,
that overall circulation space (about 27 percent) could be reduced to 20 percent by
reducing walway widths on primary and secondary streets to 4;-n on a side and
pedestrian pai from an averat of 8.Prn to O-n. It was also found that corrrnunity
facilities anci open space could be reduced in the plan to standards slightly
exceeding those of GOPP, yet still permit the same levels of service. Consequently,
open space could be reduced from 11.2 percent of area to 4 percent while comrnunity
facilities cou!d he reduced from 14.5 percent or 5.%12 per capita to 4.5,n2 per
capita. (See Affordability Analysis, SMP.) 

IV. DEVELOPMENT COSTS 

In Table IV-C.6, development costs for physical infrastructure and housing and 
social services are presented. The SMP development costs (in January 1975 prices)have been updated to October 1980 costs in order to make them comparable with
those in Table IV-C.7 which are presented in per capita terms. 

In Table IV-C.7, per capita infrastructure costs compare favorably with those
employed at the New Communities of the 6th of October and Sadat City. Housing costs, 
on the" other hand, are substantially greater in the SMP than in Sadat City but much 
less than in the 6th of October. Community facilities per capita costs in the SMP are generally lower than all others. This is largely due to the low cost of healthservices: presumably because of the services already in place (existing Suez). 

The physical and social infrastructure costs indicated above, however, would not
entirely be supported by households. Comrnunity facilities and primary infrastructure 
are normally subsidized in full. As a consequence, in Table IV-C.8 estimate hasan 
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TABLE IV-C.5
 

SUEZ MASTER PLAN - LAND USE BUDGET STANDARDS COMPARISON
 

LAND USE SUEZ 

MASTER PLAN 

F'ERCENTAGE 

290 DENSITY 

PACKAGE 
1 

OF A'REA COMP-ARISON 

140 DENSITY SAL)AT 

PAC.-E 

CITY 5th OFCW 
CiTO)PER 

C 
r 

SUEZ 

YASTER 

PLAN 

APEA (-2) PER CAPITA C0.'1-ARISOJ 

?q0 CENJSITY 140 CE14SITY SAIDAT CITY 

PAC,'KEA 
I PA,-AGE 

I 
5ti Or 
-wrE 2 

RESIDENTIAL 30.4 57 57 25 20.5 41.7 27.0 27.6 40.7 24.4 25.0 17.5 

CIRCULATION 20.1 20 8.4 I 17.3 33.3 17.9 14.3 6 21.2 16.4 13.q 

C0KMUNITY 

FACILITY 5.6 15 26.6 41 4.9 10 5.J 4.8 19 39.5 6.1 3.2 

- HEALTH (1.2) - - - - (0,9) (1.07) - - - (0.21 (0.R) 

- EDUCATION 

- OTHER 

OPEN SPACE 

(d.8) 

(0.6) 

11.1 

-

-

-

-

-

- -

-

-

6.1 

(7.11 

(1.4) 

7.1 

(4.2) 

(0.51) 

0.85 

-

-

-

-

-

-

-

-

(0.2) 

7.7 

(3.23) 

(0.6) 

3.0 

INDUSTRY 24.6 20 32 - 21.9 - - 32.6 - -

COMERCE 1.2 8 8 - 1.3 1.3 1.1 0.9 - - 1.6 0.53 

OTHER 6 - - - 18 6.6 5.4 - - - 22.5 2.75 

TOTAL 100.0 I00.0 100.0 100.0 100.0 90.0 89.0 47.6 65.7 162.8 126.2 41.q 

DENSITY 

98 

(POSS DENSITY 

280 140 103 79 238 

RESIDENTIAL DENSITY 

370 490 246 411 386 571 

SALEABLE LAND 60.43 65 65 46 72 48.3 

I From NUPS first round 3Iternatlves 

2 General Organization for Physlcnl Planninq 

3 Includes Dort. Industry, 

.,LT"CE: NUPS E1toratlr . 

residential # comerce 



TABLE IV-C.6 
1976 SUEZ MASTER PLAN: YEAR 2'000INFRASTRUCTURE AND SOCIAL SERVICES COSTS 

ITEM 

SUEZ MASTER PLAN 
(1976)
 

DEVELUI'MENI COSIS FOR 
THE YEAU 2000
 

1975-2000
 

Jan. 1975 
 Ocfoh(r 19
8 0 2 Oclobor IPRO 

Costs 
 Costs 
 Per Capita
 
(L.E. 
 (L.E. 
 Costs
 
Million) 
 Million) 
 (L.E. Per
 

M I I
lion
 

Populaflon 

Waste Disposal 65 
 139.1 
 139.1
Water Supply 
 '55 
 117.7 
 117.7
Electricity 

126 
 269.6 
 269.6
eleconenunIcasIons 

15 
 32.1 
 32.1
Roads 

55 
 117.7 
 117.7
Housing 


325 
 695.5 
 69.1.5
 

lolal Housinq and
 
Physical Infrastructure 
 641 
 1371.7 
 i371.7
 

3
 
Socla l:


Education 

34 


Hospitals and Health 
92.0 92.0
 

17 
 51.4 
 51.4
Welfare Facilities 
 1b 
 34.2 

H'liqlous Rulldlngs 

34.2
 
3? 
 6b.5 
 6B.5
Cultural and Recreation 
 37 
 79.2 
 79.2
 

Grand Total 1 
 152 
 325.3 
 325.3
 

Note 1: 
 Other cost 
Items concerning full 
metropolitan dev8lobment

which are not 
likely to be supported In full or part by the 
households have not 
boon Included. 
These Include:
Reconstruction, Industry, Coeerce, Public Administration and
Defense, Business Services, Personal 
and Household Services,

Hotels and Camping Facilities, Maritime Transport, and
RIIway


5 . Thv combined cost of 
these 
ITems was estimated at

1.092 Million 
In Januar
L.E. 

1975 and L.E 2.337 Million In

OCtober 
191U costs.
 

Note 2: 
 Costs were updated as tollows: January 
1975 costs minus 20
percent (to reflect Cairo estimates--paragraph 19.4, 
Vol. 2, SMP
1976) At a rate of 15 percent Inflation for 5.75 years, to
which a 20 percent cost differential 
was added. 
 This produced

a cost Increase factor of 
2.14 for the period In question.
 

Note 3: 
 Education and health estimates Include costs for plant and
 
equipment.
 

SOURCE: 
 NUPS Elaboration.
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TABLE IV-C.7 

SUEZ MASTER PLAN HOUSING, PHYSICAL, 

& SOCIAL INFRASTRUCTURE COST 
COMPARISON PER CAPITA COSTS (L.E.) 

ITEM SUEZ SADAT 6th OF 
MASTER PLAN 
 CITY OCTOBER
 

HOUSING 
 689 
 349 
 1333
 

INFRASTRUCTURE 
 (667) 
 (952) (853)
 

- Water 
 116 
 209 
 264
 

- Sanitation 
 137 
 94 
 180
 

- Electricity 
 266 
 69 
 91
 

- Circulation 
 116 
 155 
 98
 

- Transport 
 - . 

- Telecommuni

cations 
 32 
 55 
 144
 

- Solid Waste 
 -
 17 
 -

- Other 

COMMUNITY FACILITIES 

- Education 72 
 176
 

- Health 
 75 
 210
 

- Social Services 78
 

SOURCE: 
 NUPS Elaboration.
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TABLE IV-C.8 

SUEZ MASTER PLAN: 

INFRASTRUCTURE COSTS SUPPORTED BY HOUSEHOLDS 

A B 

Full Cost In Plot 50% rocovurod through 
user charges 

1975 cost 1980 cost 
 1975 cost 1980 cost
 

1
Waler Supply 18.3 39.10 
 9.15 19.55
 

Sewage l 19.4 
 41.60 
 9.70 20.80
 

Roads
 

Secondary 2 

3.6 6.98 NA 
 NA
 

2
Local
 12.9 27.60 
 NA NA
 

Total 
 53.9 115.30
 

Housing 3 
325.0 
 695.50
 

1 based on domestic consumption and 
Its share of losses, resi

dential development would account 
for 51.85 porceni of costs
 
(Sue Table 8-1, Vol 2, SMP 
1976. Costs derived from Table 8-3,
 
Vol 2, SMP 1976). Cost Increases made at 15 percent, per annum
 
for 5.75 years as Indlcaled In Table IV-C.8.
 

2 Resldentlal areas account for about 80 percent of cirall 


culation area based on land 
use analysis.
 

Based on 
Table 13-6, the average cost per dwelling In 1975
 
costs was 1517 L.E. or 
at 37 L.E. m2 the average unit was
 
41 m2. 
 In 1980 costs, the same dwelling unit would cost
 

L.E. 3246.
 

SOURCE: NUPS Elaboration.
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been made of infrastructure and housing costs whir-h would likely be charged tohouseholds if full cost recovery were to be achieved. In the table, the costs ofsecondary and tertiary infrastructure (water supply, sewage, roads) and housing inboth Jc:mary 1975 and October 1980 prices are indicated. Furthermore, twoalternatives (A and B) are presented. The first (A) assumes that the costs would berecovered through plot sales. The second (B) assumes that 50 percent of the capitalcosts for waler supply and sewage would be recovered through user charges. In bothof the aternatives it is assuned that costs of electrical supply would be recovered
through user charges. 

In the affordability analysis which follows, both alternatives are used to helpdetermine appropriate average standards to meet median income householdaffordability. Based on a total residential area of 5,252 hectares in newdevelopment areas, alternative A would cost 2.19 per square meter while alternative Bwould cost L.E. 1.02 per square meter of developed land. 

V. SUEZ MASTER PAN AFFORDABILITY ANALYSIS 

In order to assess the affordability of the Suez Master Plan proposechanges in development standards, Master Plan data 
and to 

PADCO/BERTAJD was analyzed using thenodel.4 The model is designed to assess implications of changesin land use, residential development dwelling unit, and infrastructure standardsand costs. However, since analysis of the Master Plan revealed plotthat sizeswould range between 130 and 160 m2, these values were used throughoutanalysis to show changes in affordability when 
the 

other values were changed.Initially, it foundwas that 
residential and 'dwelling 

given actual Master Plan land use and averageunit, standards, would becosts only 
 affordableby households with monthly incomes ranging between L.E. 176 and L.E. 230with a minumurn charge for land.? (Figure IV-C.3) The goal of theaffordability analysis, on the other hand, was to determine whi I changes inMaster Plan standards must be made in order to reach households at themedian income (L.F. 89 month ) assuming full cost recovery for residentialand dwelling unit development.-, To do so, realistic changes in developmentstandards based theon previous standards assessment were employed. These
changes and results are discussed below. 

According to an analysis carried out by the NUPS Tecrn, minimum but adequateand affordable standards for median income households can developedbe whichwill ensure full cost recovery. The following reduction in land use standards,densities, dwelling unit size, would beetc., required: 

o Overall land use standards should be aimed at: 

- circulation space: 20 percent of total or less 

- open space standards: 4-6 percent or less 

139
 



IL 

2400
 

2300
 

2200
 

2100 


2000
 

1900
 

1800
 

1700 

1700L.E 

1600
 

1500
 

11100

1300
 

12 00 


1100 


1000 


900
 

801L 
700-


600
 

500
 

400
 

30
 

200
 

100
 

0I 

10 20 


* 
 1 79 URBAN INCOME 


] 40 


1980 URBAN INCOME DISTRIBUTION * 

(PROXY FOR SUEZ) 

SUEZ MASTER PLAN AFFORDABILITY: 
CURRCENT STANDARDS FULL COST RECOVERY 

80) PERCENTILE,_
1,700
 

60 PERCENTILE 
L.E 1,220 

50 PERCENTILE REDUCED STANDARDS
 

V LE1065 (NUPS) AFFORDABILITY 

40 PERCENTILE 

EL.E940
 

20 PERCENTILE0.E. 
660
 

30 40 50 60 
 70 80 
 60 100
 

DISTRIBUTION INCREASED BY 70% (1979-1980) 
1l.,,(.,.l.,lh .' Iii t-.,i .. I..-,...... I GR 

FIGURE IV-c.3 



- community facilities: 4.5 m2 per person or less 

- resrdential densities: 350-500 persons per hectare (note would be
less when industry, etc., added) 

- at least two households per plot should be envisaged 

" 	 Dwelling unit standards should be aimed at: 

- 2 dwelling units per plot (or more) 

-	 plot sizes ranging between 100 and 130 m2 

-	 dwelling unit size per plot 	of about 65 m2 or 32.5 m2 per household 

* 	 Cost standards: 

- land costs on the order of L.E. 3.5 m2
 

- dwelling unit cost: L.E. 
 65 	 m2 reflecting informal private development 
costs
 

- infrastructure 
 costs: 1.02 m2 reflecting 50 percent payment 
for water and sanitation through user charger. (Table IV-C.8) 

It 	 should be 	 noted that these standards apply to households at themedian income level. Though overall land use standards would probably remainrelatively unchanged, plot size, density and dwelling unit characteristics
could be changed to meet the affordability of a wide range of income groups. 
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APPENDIX IV-C
 

NOTES
 

The Suez Man ter Plan called for 136 workers per hectare in light manu.a.
turing while presentlyV only about 6b workers per hectare is expected.

2 See Suez Master Plan, Chapter II.E. 

SMP, Vol. 3, p. 34. 

The PADCO/Brtnud Mlodel is based on the following formulas:

F7
I = k f (I- h )] 

1-1?00 1001 

I ] )-12N 
1200 

k = 10,000 i (e+c 1 4c 2 ) . 40 lba 4 2 4 034 a 
d -

d = 100 i (10 0 - m-p)I 

Where: 

I = rote of interest (percentoage interest per year) 

N = recovery period (number of years) 

h = downpoyment 

10,000 = total amount of land used per household in sauare meters 

d 

e = price of land persquare meter 

cI = cost of on-site infrastructure per sauare meter 

c 2 = cost of off-sile infrastructure per square meter 

G1 = cost of construction per square meter 

b = area of construction (m 2 ) 

02 .= connection cost (water, electricity) 

0°3 = other features (septic tank, etc.) 

04 = construction cost of communal facilities 

y = number of fnmilies sharing the communal facilities 142 



5 The fnancial temj employed assume full cost recovery terms land cost at 
L. E. 2/m , see Step 3 Step-by-Step Affordability Analysis. 

6 Income data from the 1975 CAPMAS income and expenditures data updated to 

1979 .by USAID and to 1980 by NUPS (see SMP). 
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APPENDIX IV-D
 

SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT -- PORT SAID 

I. GENERAL
 

The establishment of Port Said was associated with the construction of theSuez Canal in 1859. Its sister city, Port Fouad. on the other hand, wasestablished in the 19 20s as a residential area for the Suez Canal Authority
and the site of shipbuilding and repair industries. 

Port Said and Port Fouad are located on a sand spit along the Mediterranean Seaat the northern entrance to the canal on the west and east bnks, respectively.
settlements are surrounded by water: 

Both 
Port Said by the Mediterranean to the north,and Lake Manzala to the west and southwest; Port Fouad, by the Mediterranean and theMahalla inundated salt pans to the east and southeast. Hence, neither settlement haspotential for physical expansion on dry land. The only access to the settlements

consists of a narrow coastal strip to the east and west and a southern corridorresulting from the digging of the Canal in the direction of Ismailia. Port Said wasless severely damaged than the other Canal cities during hostilities in theregion. Nevertheless, significant damage was done to the infrastructure networks,the shipyard, and the Canal which was closed in 1967 and not reopened until June 
1975. 

I1. POPULATION 

Port Said has traditionally been the most populous of the Canal cities, although
prior to hostilities, its population was increasing less rapidly thatthan
Suez. In 1966, Port Said had a population of 283,000. 

of 
The city was evacuated during

the period 1969-1973 and did not regain formerits size until about 1977. 

The Port Said Master Plan'(PSMP), completed in March 1976, set a year 2000 targetpopulation objective the offor city 750,000. It also projected populations of384,000, 471,000, and 560,000 for the benchmark years of 1980, 1985, and 1990,respectively. Initial population growth, however, has been lagging somewhat behind
the projected level: the estimated population in 1980 was 345,000.1 

Due lo perceived difficulties in reaching master plan Population targets, thehigh costs of physical expansion, and expected difficulties in implementing rapid 
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population growth, NiUPS hus projected a year 2000 population on the order of 550,000 
to 650,000. 

Ill. DEVELOPMENT POTENTIAL 

The economic vitality of Port Said has always been closely linked with that of 
the Suez Canal. Thus, the closing of the Canal, during and after the period of
hostilities, was u serious setback for the city. Traditionally, Pori Said has been 
an important harbour for marshalling ships through the Canal, a com'rnercial and 
fishing port, and passenger transit point. Port Said's industrial base has generally
consisted of shipbuildi,q and repair, textiles, and salt production while small-scale
enterprises have occour .d for about 70 percent of urban employment. Even before the 
Canal was closed tern; ,tarily in 1967, the prosperity of Port Said began to falter.
This was caused by a lock of growth in ships using the Canal, a decrease in cargo and
transit trade, decreasing Mediterranean fish catches due to the effects of the High
Darn, and a decrease in cruise-boat tourism due to a rise in air travel. 

The principal resources which may be exploited in the Port Said Region presently
do not differ sianificantlv from those in the past. These include: the Mahalla salt 
flats, the coastal beaches and favorable climate, and fis.ng opportunities in Lake 
Manzallo and the Mediterranean. Plnnned and ongoing agricultural reclcrnation
projects, however, will add another dimension to its available resources. 
Furthermore, the creatiori of a Free Zone in Port Said in 1976 provided a boost to ils 
economic growth potential. 

Dart Said's areatest potential for development, however, is linked to its
locational advantage at the northern entrance to the Canal and its unexploited
international potential and local linkages with the northeast Delta and Sinai. 

IV. DEVELOPMENT CONSTRAINTS 

The principal development constraint in -the Port Said Region is the lock
of dry land for urban and agricultural development.- Virtually all land must be
reclaimed from Lake Manzalla. DeveloDment costs for urbar land reclamation 
were estimated by the PSMP in 1975 at LE 35,000 per hectare or ten times
that needed for agricultural reclamation per hectare. The PSMP recorrrnended 
further feasibility studies for agricultural reclamation due to high soil 
salinity and lack of data on the quality of soil. 2 

Another possible development constraint for Port Said is the supply of
bulk water. Currently Port Said is supplied by the Abassiya Canal. However,
planned large-scale reclamation efforts west and east of the canal, and urban 
development requirements in the other Canal Cities, the eastern Delta and 
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New Corn-nunities northeast of Cairo, a.-e all competing for water from the 
same sources, 

Although infrastructure systens were badly damaged during the war, currentservice deficits are not viewed as a constraint since wide-ranging imDovements are underway. Improved inter-regional linkages with the eastern Delta, however, are
needed to improve marketability of products. 

V. INDUSTRY 

Port Said and Ismailia, unlike Suez, have predominantly service orientedeconomies with limited industrial potential. Prt. Said's large-scale industries arepredominantly shipbuilding, textiles, and food processing. Small-scale industry inPort Said includes privately-owned leatherware, furniture and mechanical workshops.Thus, combined industrial employment accounted for only about 19 percent of the
74,600 jobs found in Port Said in 1980. 

The 1980-15 industrial invesiment program aimed foodis at processingand textiles and iN expected to generate an additional 2,080 jobs. In addition,the Port Said Master Plan calls for the creation of three new industrial zones
which are planned to create 3,140 jobs.new 

Due to a lack of land and the cost of reclaiming new land, land consumptive,large-scale industries are inappropriate for Port Said. Therefore, future industrialemployment should be directed towards internal markets and food processing, whichcould .include fish farming and agricultural produce. Raw materials for theseproducts could be obtained from reclcation areas and the northeast Delta. 

VI. MAIN FEATURES OF THE PORT SAID MASTER PLAN 

A. General 

The Port Said Master Plan emphasized the potential of the port, labor intensivelight manufacturing and shipbuilding, tourism, agricultural reclamation, the servicessector and fishing (particularly in Lake Manzalla) as the key elements of economicdevelopment and employment generation. Among its key proposals include: 

a Expansion of the port to 3 million tons by 1980 and 10 million tons by the 
year 2000. 

* The development of resort facilities in coastal areas (65 hectares). 
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* Reclcanation of 6,5()o hectares on the wlst 
purposes and 

Lcnk of the Canal tor oqricultural12,500 hectores on the east !)ank (Sinai) after 1990.
" The esiablish-nt 
 of a fruit and v(-gw'iable production area irrD'.diately 1o

the south of Port Said (6,300 heclores). 

* Improvement of fishing potential of Lake Moanzalla (including fish farms).
* Eslablishnent of free zone and other industrial estates for lightmanufacturing and storage (450 hectares).
 

Agricultural reclanation 

Plan. The 

efforts constitute a fundamental element ofareas deemed the Mastermost suitable for reclamation were onof the Canal, west of El the west bankFino and QOniara -- the northern portionManzalla being retained for fishing 
of Lake

and recreation. 
Two potential schemes for developm,.nt of oQriculturalin the PSMP: large con-nercial areas were developedestates expectedand to be the most economically viablesmall holder schemes (i.e., 5 feddans plots) which could accorrrnodatethe largest population. 

As of 1975, the port was near congestion levelto temporarily a,d studies were undertakenremedy the situation. PSMP plans to createmuch greater capacity, however, were 
a new port withnot expected to add significant efriployinentdue to an anticipated increase in port rnechanizaiiori.
 

Port Said was 
 established as a free city on the Ist ofincrease employment and revitalize the local economy. 
May 1976, Drimarily to 

expected to attract As a free zone, Pori Said wastransit goods as well as manufacturing industries
capitalize on tax wishing to
advantages 
 cheap labor.
trans-shiprent 
and Port Said's potential
center, vis-a-vis neighboring Arab countries, 

as a 
preferential access toEuropean and American textile markets, and lack of port congestion were expected tobe attractive to potential investors. It was expected that textiles, leatherplastics, furniture, goods,and other light manufacturing industries would be developed. 

However, to date, the free city status has primarily attracted(such as warehousing) which transit activitiesdo notestablishment of other free zones inCairo, 
generate sianificant employment. TheAlexandria, and Suez may have diminishedindustrial development opportunities 
in Port Said. Although the freereached expected employment leve!s, its 

zone has not 
and special status has increased loco! revenues
led to local initiative and higher levels of 
funding for infrastructure.
 

Recently, 
a le Ti 
 of consultants 
was hired to review port development.
Previously, the Suez Canal Authority opposed port development because of conflicts
between local 
port and Canal traffic. With the 
completion of
Canal conaestion has been the canal by-pass,
lessened 
and the Authority is
no longer opposing port
development in Port Said.
 

B. EmDloyment
 

Employment projections 
for Port Said as projected by the PSMP are presented
in Table IV-D.I. For 
the purposes 
of comparison, actual 
employment 
data for
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TABLE IV-D.1
 

PSMP EMPLOYMENT PROJECTIONS (000)
 

1980 1985 1990 2000 
SECTOR PROJECTED ACTUAL' PMSP NUPS2pSMP NUPS 2pSMP NUPS 2 

1. Agriculture,
 

Forestry and
 
Fishing 9 2.4 14 - 17 
 - 19 

2. Services
 
(tertiary) 64 66.9 80 
 - 101 - 161 

3. Manufacturing
 

Industries
 

* Free zone
 

optimistic 2 14.3 5 - 9 20 

pessimistic 0  2 - 4 - 10 
.Other 14 - 19 25 45- - -

Subtotal Industry
 
and Services 89 83.6 115 132 147 235 245
158 


4. Building and 

Construction 12 - 12 - 13 - 19 -

Utilities 4  5 - 6 - 8 -

TOTAL 105 93.6 132 132 166 158 262 245
 

1 Governorate data.
 

2 NUPS projections for mining, manfacturing and services.
 

SOURZE: NUPS Elaboration of PSMP and Part Said Governorate figures. 
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1980 and NUDS pijecctions for rnnufacturing industries for the period 1985, 
1990 and 2000 cre alo presented. 

As noted in Table IV-D.I, PSMP employment projections were more optimistic 

than actual employmeni realized by 1980 with the exception of the tertiary 
sector. In addition, total PSMP employment projections exceed those projected 
by NUPS for 1985, 1990, and 2000 due partly to lower population projections 
by NUPS. 

C. Physical Developnent 

I. Region 

Port Said Master Plan proposals for physical development and settlement 
of the Port Said Region are illustrated in Figure IV-D.I. The Plan calls for 
the establishment of inter-regional road and rail linkages with Maltaria, 
Mansura, and Suez, in addition to 7agozig (and Cairo) and the Sinai. 
Reclaralion and seltlement of Lake Manzalla was initially proposed to proceed west of 
Qaniara and El Tin and northwards over time. However, the northern part of Lake 
Manzalla is lo -e preserved for fishing. Further reclamation and settlement 
on the east bank of the Canal (Sinai) was not proposed until after 1990. Also, 
south of Port Soad an area is suggested for the cultivation of fruits and 
vegetables for locot consumption. 

2. City 

Physical growth in Said has been accorrrnodated through southward 
expansion and infill of Lake Manzalla. Furthermore, prior and subsequent 
to the evacuation of the city, mos . of the population resided on the west bank 
of the Canal at Port Said. Only a minority, particularly those associated 
with the Suez Canal AuthoriTy, resided in Port Fouad. 

Port 

The Pcirt Said Master Plan also calls for planned urban expansion to take 
place on a northeasi-southwes'l axis through reclamation of Lake Manzalla. 
A new port is to be created to the south of Port Said which will be bordered 
by the light manufacturing Free 7_one. Coastal areas adjacent and west of 
Port Said ore to be developed for iourism while similar areas east of Port 
Fouad are to be reserved for future development in the Sinai. (Figur:e IV-D.2) 

An imoortant stated obj.active of the Master Plan is to achieve a complementary 
interlace betweer tourism' and recreational areas, residential districts, industry, 
the port and Cancil. 

Another objective of the PSMP is to redure residential densities in the 
existing city by the year 2000, and to acconrnodate most of the population in the new 
development areas southwest of tht existing city. Nevertheless, due to the high cost 
of reclarnation for physical expansion, residential densities of the order of 570 
persons per hectare are planned. 

Whether residential densities can be decreased, however, remains questionable. 
Recent feasibility studies have indicated, for example, that urban land 
reclanation may exceed PSMP estimates. Thus, maximum feasible densities must 
be maintained. 
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PORT SAID REGIONAL LAND USE PLAN
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D. Infrastructure 

The 1976 PSMP called for i(rT'ediate improvements to the water supply system 

in order to increase capacity to about 84 million liters per day (MI/d). It 
capacity to aboutconcluded that it may be possible to improve existing 

100 MI/d. It also recorrnended that by the year 2000 capacity of the system 

should be increased to 300 MI/d to support a population of 750,000. 

In 1980, reconstruction efforts had brought the plant capacity up to 

298 I/c/d with a surplus on the order of 70 !/c/d. NUPS proposals for Port 
Said are also based on these Master Plan proposals and by year the 2000 have 

included a standards of 381 I/c/d. 

PSMP weye in very poor condition dueSewerage systems at the time of the 
to war damage. Major improvements were recorn ended to upgrade the system 

to 75 MI/d by 1980 and expand the system to 200 MI/d by the year 2000. 
By 1980, however, the system had a capacity of only 82 I/c/d and was operating 
at a deficit of 161 I/c/d. NUPS investment proposals to the year 2000 are 
targeted to achieve the Master Plan standards of 282 I/c/d. 

Major improvements of water supply and sewerage are currently underway, 
however, and new irmrediate action projects are to be in place by 1984. 

Oort Said is not served by the national arid for provision of electricity, 
but relies on diesel power plants which were expected to have a capacity of 

35 MW by 1980. However, there are plans to connect Port Said to the Lower 
Egypt network. The 220 Kv bulk transmission line is expected by the PSMP to 

meet future demand until year 2000. 

In 1976, Port Said had a capaci-ty of 5,000 telephone lines, although plans 
the capacity by 10,000 by 1978. The PSMP expected that awere to increase 

capacity of 48,000 lines would be needed by the year 2000. 

In 1980, Port Said had a density of 1.7 telephone lines per 100 population, 
other canal cities. NUPS projected line densitysignificantly higher than the 

standard of 19.1 has been included in infrastructure investment provisions. 

E. Investment 

In Table IV-D.2, a comDarison is made between the levels of investment for 

residential and industrial development proposed by the Port Said Master Plan and 

In addition, special 

NUPS for the period 1986-2000. It is noteworthy that the NUPS 

forecasts are significantly higher than those of the Master Plan. 
be due to unrealized investment called for by the Plan. However, the 

investment called for by NUPS also indicates the high priority of 
as a "Special Emphasis City." 

investments 
This may 

substantial 
Port Said 

F. Administration 

In order to facilitate implementation and administration of the Port Said 

Master Plan, a development corporation was proposed. a 
unit for industrial development was called for by the Plan. Until recently, 
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TABLE IV-D.2 

PORT SAID CITY 

COMPARISON OF MASTER PLAN AND NUPS PROPOSED LEVELS 

OF INVESTMENT FOR URBAN DEVELOPMENT, 

MANUFACTURING AND SERVICES 

(1979 COSTS IN L.E. MILLIONS)
 

PSMn PSMH PM51 NUPS P. M NUpS IOAL 

197(- 1981- 1986- 1986- 1991- 1991- 1989(-2000 

1980 1985 1990 1990 2000 2000 PSNP NUrS 

U.rban
 

Development1 375 279 221 421.8 473 669.3 694 1,091.1
 

Industry (manufacturing
 

and services) 105 122 151 179 228 626 379 805
 

1 	 Includes land reclamation In, housing, physical and Socl
 

Intrasiructure. NUPS costs al modified stanoard, see chapter IV.
 

SOURCE: NUPS and P94P flaures.
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however, all planning and irnple entat ion has been the responsibility ofthe Planning Department at the Governorate with the exception of those activitiescarried out by the Port Said Free Z7one Authority and Suez Canal Authority. 
Recently, however, a land development agency was created under theauspices of the Governorate. The agency, a quasi-autonomous unit, is to havethe primary respornsibility of implementing and administering future developmentof Port Said. It is to work closely with government functions to bring urbandevelopment under control through the acquisition or reclcjr-ation of land, theprovision of services and the sale or lease of land, as required. 
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NOTES 

APPENDIX IV-D 

SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT - PORT SAID 

J According to a special census conducted in 1980, Port Said had a ropulatic-.
of 345,000, as its poplation was on the order of 263,000 in 1976. (AccordiHto the last census) Porl Said at an ann:l rote of aho.t 6.8 tre,perc'-: 
between 1976 and 1980. 

2 As Lake Alnzalla has been a productive lake for fishing and habitat fc
wildlife, the envirorunental impact of reclaiming large areas of it for urboan 
and agricultural development was considered a possible constraint b , both 
the Ismnailia and Port Said Alaster Plan Studies. Both Studies recommended 
sludies in this regard. 
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SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT
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APPENDIX IV-E 

SPECIAL EMPHASIS CITIES CITIES FOR GROWTH ENCOURAGEMENT 
- ISMAILIA 

I.GENERAL
 

the other canal
Canal. 

Like 
cities, Isnailia owes itsIsmailia livelihoodis situated to theapproximately Suezand is well connected midway betweento Cairo, Zagazig, Port Said and Suezand waterways. and the easternAccess to the Sinai Delta by road, railexists at is presently limited,Qantara althoughand o tunnel was recently a ferry crossingconstructed in the vicinitySuez. of 

Environmentally, IsmailiaGreat Bitter Lake, 
enjoys cmenities afforded byand reclaimed Lake Timsah,arable theCanal. These, coupled areas along the IsM'ailiawith spacious or Sweetwaterboundaries, planted areasand and Greenthe high quality space within cityIsmailia with of many residentiala unique districts,and altractive setting has providedPort Said, which for urban develoDment.is essentially Unlikepotential for land locked, Ismailiahorizontal has aexpansion good dealEastern growth in desert areas to the west, 

of 
beyond norththe Suez and south.long-term. Canal, however,Ismailia's may also bequality feasibleopportunities of environment, locational in the

for expansion advantages,made it andcountermagnet an initial candidateby the National as a major metropolitanMaster Urban Policy Study.Plan noted that However, theas Ismailia's Ismailiaenvironmental economy is "highlyconditions preclude service orientedpotenlial development andas major competitor of heavy industry,to Cairo itsruled out by and AlexandriaNUPS in favor for urban migrants
development of Suez. Nevertheless, Ismailia was 

potential as a service does have significantcenter and social developmentthe Canal pole forRegion and Eastern Delta. 

!1.POPULATION 

Between 1917 and 1966, Ismailia was aduring the net receiverperiods 1947-1960 and 1960-1966, 
of migrants. Furthermore,of 6.5 and 4 lsmailia grewpercent, at annualrespectively, growth ratesindicatingDuring regularthe evacuation and sustainedof growth.Ismailia's population 

the canal region, a significanttook proportionup residence ofin the Eastern Delta Governorates. I 
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q'atC-S b,.cjan to eturn to lsicIili( ic Janorythr citytely 132,0) hod 
,Jor 1974 and by Dece rilerr et urned. Ac cording to theathe city bad l.naila MasterrenairOd a opulation of 175,000 Plan,

by 1975. However,data for 1976 indica~ed on censusurban population of only 147,000.
 
The IMP projected future 
 urban populalions for benchtnark1980, I 985, 1990 ond the years of2000 ofresp-ctively. If the 

218,000, 275,000, 356,000, and 560,000,estimated 
base year, 

1975 population of 175,000 wasthe aaveraole annual projected growth rate 
used as 

would have to be 4.8 percent. However, 
for t'.e period 1975--?000

if the147,000 is used as tIe base 
actual 1976 population ofyear, the implied growth rate between 1976-2000would be theon order of 5.7 percent pe arnrurri.
 

The t4.-iuional lJrlbcjn Poliy 
 Study anticipates a 2000lsrr1i IIIa rc.;igino year population ir,belween 4 0j,000 and 500,000.niciraled I is noieworthy1976-2000 that Iherange in owov.,ith rates of L4.3 toaic 'onsislenI with 5.2 percent per arinulltiat of IMPthe study when the 1975 popUlatiorn baseis a: iiied. 

In addiiion 1o major urban growth in lnaiIiapopulation growth in its 
City, the IMD projected majoragricultural hinterland, acurrently being reclaimed. A hierarchy 

large part of which is 
recc (io! subcenters, markel 

of towns and villaces ranging frorrservice towns, and villages were plannedor rew town developrnenn. for expiansior,The IM1 estimatedor expanded that the population insettlements could be these newincreased (from 43,000by the year 2000). in 1978 to 211,000In odditior,
existing (1975) the IMC unticipated population increasesoqricultLral areas and ir;newly reclairred263.00, resr.ectively. Thus, areas of 220.000 andthe toal po:'uIatior -excluding Ilnailia of the IM siudv area,cily, was expecled to reach 694,000 by the year 2000.
 

Since then, the 
 Ministry of Developmentleast 500,000 in these areas by the 
has indicated that it expects at
yec, 2000.L However, to
reports date, no staluson .these developments are available. 

Ill. DEVELOPMENT 

The development potential
localional advanaoes 

of Ismailic is primarily a function of itsvis-a-vis the Suez Canal,hinterland. No rnajor natural 
Delta, Sinai and its agriculturalresources can be exploitedthar, tourism. Yet, the in the region otheropportunities for land reclarnationVMA estimate that to are significant. Theup 450.000 feddans (189,000 hectares) could potentiallybe reclaimed . 3 

The Ismailia area also has a strong infrastructureconnected both base and isto regional welland national networks.was completed, road For example, since thelinkages Cairo IMPto and Suez have beenand substantially upgradedno increase in capacity is deemed necessary until after the year 2000.q 
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lsrnailia is the seat of the Suez Canal Authority and the site of the CanalUniversity which was created in 1974 - these functions, in part, led the IMPto propose Ismailia Qm an enhanced regional corrinercial, administrative and
services center. 

IV. DEVELOPMENT CONSTRAINTS 

Ismailia's development will depend upon the availability and appropriate mixof investment to suit its specific needs. However, assuming peace continues toreign in the region, there are no major constraints to its development. However,as pointed out previously, environmental considerations rule out the developmentof heavy industry in the region, although light manufacturing and agro-related
industries are appropriate. 

Furthermore, although there are sufficient opportunities for urban expansionof Ismailia, there is a crucial need to harmonize or interface competing demandsfor agriculture, tourism, urban development, military, infrastructure, andcanal functions. Presently, for excmple, a militarylarge establishment
the west of Ismailia blocks possible growth in that direction. 

to 

Another possible development constraint for Ismailia is the supply ofbulk water. Currently, the Ismailia or Sweetwater Canal supplies potablewater to all of the Canal cities, some eastern Delta settlements, and ongoingreclcnation projects thein region. Increased demand in new irrigated areas,new co7munities northeast of Cairo and in Ismailia's hinterland couldconceivably pose a development constraint in the latter part of thecentury, particularly in light of possible national deficits thein Nile
carrying capacity. 5 

V. INDUSTRY 

As Ismailia's economy is primarily service oriented, there are few largeor small-scale industries. Industrial emnDloyment in 1980 only constitutedabout 12 percent of total urban employment. Those large industries thatexist are involved in food processing, the manufacture of electrical equipmentand clay tiles. Small-scale industries in Ismailia include furniture-making,
wearing apparel and steel fabrication. 

Planned investments, furthermore, for the manufacture of dairy products,food canning, and metallics in the 1980-1984 industrial investment plan willnot alter Ismailia's employment mix. Only about'860 jobs will be created. 

However, continued exploitation of Ismailia's potential agriculturalhinterland can be expected to itsexpand agro-industrial based activities 
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and provide additional irdust ri al eployrnl. F uthrfnore, during the
NUPS planning hor iz7on, incr .asing constraints on industrial developmentin the Delta will work in Is,moilia's favor. Ernphasis on production
of goods for local consumption to ineel its expanding population should also 
help in this regard. 

VI. MASTER PLAN PROPOSALS 

A. 	 Main Ele-nents 

The main elements of the Isnailia Masier Plan's stralegy for economic
development were concerned with the development and settlement of its agricullural
hinterland and expansion of its service, corrrnercial and industrial (light
manufacturing) sectors. essence include:In these 

* 	 Reclamation and settlement of approximately 450,000 feddans (189,000
heclares) including infrastructure networks primarily in Ihe Soulhia
district north of the lsnailia/Belbeis Road. Possible develop:nenl areas 
on the west bank of the Canal were also identified, but not suaested 
for reclamation until after year 2000. 

* 	 Industrial development including light manufacturing, agro-industries,
transportation, and small workshops and the expansion of industries already 
inplace.
 

* 	 Regional services for the Canal region and eastern Delta and agricultural 
hinterland. 

The proposed strategy is designed to increase Ismailia's potential asa regional cenier for these activities, emphasizing the need for economic return 
on investments. 

B. 	 Employment 

For the purpose -of illustrating progress in meeting employment targets and
differences in goals between the IMPl and the NUPS studies, comparable employment
proiections and 1980 realized employment are 	presented in Table Il/-E.I. AlthoughNUPS estimates only include employment projections for mining, manufacturing, andservices only, it is noteworthy that they more ambitious than the IMPare 
projections. 

C. 	 Physical Development (Ismailia Reaion) 

Suggested physical development of 	 the Ismailia region by the IMP includesthe development and settlement of existing and newly reclaimed areas
hierarchy of settlements illustrated in C-igure IV-E.I. Tourism development 

in 
'was 

a 

also suggested along the shores of Lake Timsah and the Great 3itter Lake. 
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TABLE IV-E.1 

IMP EMPLOYMENT PROJECTIONS COMPARED 1975-2000 

COMPARED TO EMPLOYMENT STRUCTURE - 1980 AND NUPS INDUSTRIAL EMPLOYMENT PROJECTIONS 

imP Actual IMP NUPS Imp NUPS IMP NUPS 

1975 1980 1980 1985 1990 1990 1995 1995 2000 2000 

NON BASIC 

Construction 4,500 6,700 - 8,600 11,500 - 15,000 - 20,000 -

Public Utilities 700 800 1,056 1,000 1,500 - 1,900 - 2,500 -

Transport 6,800 7,900 10,090 9,000 11,000 - 13,800 - 17,000 -

Comperce and Trade 6,000 6,900 6,248 8,7n0 11,900 - 16,100 - 21,300 -

Other Services 10,700 13,100 171277 16,100 21,700 - 28,900 - 37,900 -

SUB TOTAL A 28,700 35,400 34,671 43,600 57,600 - 75,700 - 98,700 -

BASIC 

Agriculture - 1,000 - 1,000 1,000 - 1,000 - 1,000 -

Manufacturing - 5,900 4,670 8,300 12,000 - 16,300 - 23,000 -

Basic Services - 18,600 - 16,400 34,400 - 39,600 - 46,200 -

SUB TOTAL B NA 25,500 4,670 25,700 47,400 108,000 56,900 143,000 70,200 197,000 

TOTAL AfB 28,700 60,900 39,541 69,300 105,000 108,000 132,600 143,000 168,900 197,000 

SOURCE: NUPS and IMP figures. 
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lsrnailia is to be the principal regional center in the area with regional
centers in Oassassin (currently a thrivinq village) and Rohr El Bakr (anew settlement). In 	 th, planning hori7on, development of the area is tobe 	 restricted to the west bank of the Suez Canal. However, after the 
year 2000, development is also to occur in the 	 Sinai. 

To support the prorxosed regional development plan, the IMP proposed a wide 
range of national and regional infrastructure improvements. However, new
and improved road and rail linkages constitute the most important of these. 
Principal transportation recommendations included: 

* 	 Four lane highways between Isrnailia, Port Said, Zagazig (a new Northern route) 
Cairo, and Suez. 

railway 10 of* 	 New line km west the Suez Canal between Cairo and Suez viaFayid. Improvement of the Ismailia/Zagazig line (Branch lines
linking major settlement ire to 

not 
be abandoned); tunnels linking the study 

area and the Sinai. 

D. 	 Physical Development -- Ismailia City 

Three axes of growth have been adopted by the Ismailia City Master Plan:
northeast, west and south. The Plan adopted is in the form of o "C" centered
around Lake Timsah and incorporating existing green areas to retain the
city's current character. The Plan calls for the 
 creation of two major centers
in addition to the existing center: a primary center the west and ato secondary

cenTer to the south. In addition, 

The 

four smaller local centers are planned.
structure plan for future urban development is illustrated in Figure

IV-E.2 Residential development is to occur around the Lake Timsah basin 
to the north and south primarily. A large industrial estate for lightmanufacturing has 	 been proposed to the west near the suggested primary center
and in proximity to national and reaional commrnunication stations. Other sitesfor 	 small-scale manufacturing and workshops are to be distributed about the city.
The suggested secondary center to the south is to accorrnodate newly created
service establishments such as administration and commerce. 

The Canal University Campus has been located to the north. _Other social
services are to be distributed within the urban area as are open space and
recreational facilities. Particular emphasis for the latter has been given to 
Lake Timsah.
 

The urban area is to be encircled by motorways to the north, west south.These are part of the regional network. A major 
and 

multimodal interchange is 
to be located in proximity to the new primary center to the west. Other
interchanges are also proposed on arterial streets which !ead towards
Timsah. Transportatio7 proposals of the Master 

Lake 
Plan emphasize the use of publictransport in favor of private vehicles. rapid system to allA bus is link centraland industrial areas with residential districts, while concentric secondary

roads form the basis for residential development. 
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E. Infrastructure 

At the time the Ismrailia Master Plan was conducted in 1975-1976, major 
improvement and expansion of infrastructure systems were required. 
About 75 percent of househoids were connected to piped water but the IMP 
noted that the system was in poor condition and should be phased out over 
the planning period. The water supply plant had a capacity of 32,000 m3 

per day at the time but ongoing construction of a new plant with a capacity 
of 84,000 m 3 per day was expected to cover future demand until 1985. 

By 1980, after construction of the plant, it had a capacity of 219 I/c/d 
and an excess capacity of 14 I/c/d. 

The IMP recorrrnended that the sewerage system put an end to discharges in 
Lake Timsah and the construction in the short-term of oxidation. ponds. The 
study recornnended that the current system be kept in operation but that 
a new system be developed for new development areas. In 1980, the sewerage 
system only had a capacity of 141 I/c/d and was operating at a deficit of 
78 I/c/d.
 

With the assistance of USAID, technical studies have been completed to 
repair and expand water supply and sewerage systerns in the Canal cities. 
Imple nentation is expected by 1983-1984. NUPS propOsals for water and 
sewerage are based on these Master Plan standards, i.e., 381 I/c/d and 
275 I/c/d, respectively. 

The IMP also recommended the addition of 5 new substations with two double 
circuit line connections to the existing electricity system. Currently USAID 
and the Egyptian Electricity Authority are building a 300 MW power station 
to supp!y power for Ismailia arid the National Grid. The plant is due to be 
commissioned in 1983. 

Telecormunications was viewed by the IMP as essential to Ismailia's 
development as an important regional center for administration, corrrrerce 
and services. In 1975, the IMP noted the need for a capacity of 4,000 lines 
and recorrended at least 20,000 additional lines by the year 2000. In 
1980, however, Ismailia's telephone line density was only 0.97 per 100 population 
or 1,900 lines -- considerably lower than the other Canal cities. NUPS has 
recommended that line densities be increased to 15.8 lines per 100 population 
by the year 2000. These recorrrnendations are included in infrastructure investment 
cost. 

F. Investment (Urban Development and Industry) 

In Table IV-E.2, comparison is made between the levels of investment for 
residential and industrial development of the IMP and NUPS for the period 1986-2000. 
It is noteworthy that the NUPS investment forecasts are significantly higher
than tho.e of the IMP. This is partly due to the fact that initial IMP 
investments have not been realized. However, the NUPS estimates also indicate 
the level of priority assigned to Ismailia as a "Special Emphasis City." 
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TABLE IV-E.2
 

COMPARISON OF IMP PLA4-NED INVESTMENTS WITH THOSE OF 
NUPS FOR HOUSING, PHYSICAL AND SOCIAL INFRASTRUCTURE AND 

MANUFACTURING AND SERVICES 

(INVESTMENT IN L.E. MILLIONS) 

IMP NUPS IMP NUPS TOTAL 1 

1975- 1981- 1986- 1986- 1990- 1990- 1985-2000 
1980 1985 1990 1990 2000 2000 IMP NUPS 

HousIno 33.9 50 48.6 67.6 187 173.3 235.6 240.9
 

'riys I cal 
Infrastructure 
 - - - 172.7 - 286.5 171.0 459.2 

Social 
Infrastructure  - 70.4 - 176.0 91.8 246.4 

Manufaclurlno and 
Services  161.0 - 629.0 118.5 790.0 

1 Except for tne 1985-2000 tioures, IM-' estimales are not comparable to NUPS estimates and 

thus have not been Included in the "total" column. 

SOURCE: NUPS and IN' flures.
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G. 	 Administration 

As was the case for Port Said, the Ismailia Master Plan called forcreation of a development corporation to 	
the

implement and administer its proposals.However, until recently all planning and administrationthe Governorate and 	 has been handled bythe Isnailia Planning Department. The recent creationof a quasi autonomous land development agency under the auspices of the IsmailiaGovernorate aims at bringing land development under control in accordance withMaster Plan objectives. To date, the Ismailia land development agencyfuntioned the longest. 	 hasIt has benefitted from availabilitygovernorate 	 of well located 
areas 

land already partially developed. Major iiprovenents to projectare 	underway and local support of the agency has been reasonably good. 
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NOTES
 

APPENDIX IV-E
 

SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT - ISMAILIA 

] Presurabhlv ties were eslablished with the Eastern Delta Governorates whic.hwill enhance the development notential of the entire reiqion. 

2 Program of Reconstruction and Develooicnt, inisL.rv of Housing andReconstruction, March 1977. 

3 Planned reclamation by the year 2000 in the covernoratesSharkia of Isrmailia.and Sinai, all of which form
19,000, 592,000 and 

part of the lsnailia Study area, include735,000 feddons, resnectivelv. Rosource: W. Weidemann,"Effect of Urbanization on the Agricultural Resource Base .1tatus and FutureExpectations," N'UPS Working Paoer, 1980, o. ?8, Table 6.
 

National Transportation Investmen! 
 Plart, NEDECO. 

5 K.E. Havnes and D. Whittinqton, "International hlanaoement - Stage Three," Geowar)hica7 Review, 
of the Nile 

D. Whittinaton and Younis, 
71: 1982, 17-32; C. Guariso, K.E. Haynes,"Energy, Aariculture and Water: A Mlulti-ObJectivePlanning Analysis," Environment and Planning, A12, 1980, 369-79. 
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APPENDIX IV-F
 

SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT -- ASSIUT
 

I. GENERAL
 

The city of Assiut is one of the oldest continually inhabited settlements 
in the world, having been established about 3,000 years ago. In the past 
century, Assiut was an important trading center with the Sudan and a prosperous 
textiles center. However, due to a loss of Sudanese trade and later dominance 
by the European textiles industries, Assiut declined. 

The installation of the Mile barrage at Assiut which regulates irriaation 
in middle Egypt and feeds the lbrahimniya Canal brought large areas under 
cultivation in the early 1900's and enhanced Assiut's function as a regional 
agricultural service center. The existence of long standing social and 
educational facilities in Assiut were further strengthened by the introduction 
of Assiut University in 1957 which has expanced into a major university comprising 
several faculties and 30,000 students. i, addition, a branch of El Azhar 
University was recently established in Assiui. 

Other recent developments in Assiut include the introduction of fertilizer 
and pharmaceutical industries to diversify its traditional agro-industrial 
base. 

II. POPULATION
 

The population in Assiut Governorate is predominantly rura' with the city
 
of Assiut as the only major settlenent in the Governorate. The Governorate had 
a population of about 1.7 million in 1976, of which only 21.8 percent was 
urban: 12.6 percent in Assiut alone with a population of 214,000. Assiut's 
population in 1980 isestimated at approximately 243,000. 

During the period 1960-1976 the urban population of Assiut Governorate 
increased at a growth rate of 3.08 percent per annum (36.7 percent of the 
net increase being attributed to net in-migration). Assiut city, on the other 
hand, grew at a rate of 3.29 percent per annum during the same period; a 
major urban growth rate in Upper Egypt which was exceeded only by those of 
Luxor and Aswan between 1960 and 1976. 
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Durin the 1971_1- j6 period,Governorate th(. p,'rceniar, ofto C' recent urbaniro, S,,z, Alexanrin migranis fromurict Port Sjidwas about Assgut3.7 ercent of its totalurban popu lot ion. 

III. DEVELOPMENT POTENTIAL 

As Assiut Governorate is predominantlyland rural with(about 393,000 a large basefeddns or of cultivatablebeen 165,000 hectares),primarily associated with agriculture 
its economic development

the Governorate related products. 
has 

cafital arid its 
and 

Assiut City,is principalthe lar.e st mar ketSettje nent in Uprer Egypt and service center,social "capital" a, well. 
and is the unofficial culturalGiven andtheseconsiderable characteristicspotential as Assiutan expanded social City hasand an industrial center development pole for Upperfor local and Egypthas regional goodsselected Assiut consurnpt ion.as a special Thus, NUPSinvestr?-nt emphasis setllernentshould to whichbe laroeled higher levelslo induce population growth. of 

population targets for 
The NUPS year 2000Assiut City is 600,000.
 

CurrenlIy, 
 Assiut Governorate
consumption. is a net importerDespite of goodsthe size for locallarge industrial of its local market, it does notbase to produce have a sufficientlyooodsuovernment emphasis for its own needs.on food sufficiency Thus, recentincreased and decentralizationinvestment, should,be geared throuahto strengthen Assiut's industrial base.
 

in addition, 
 Assiut
Aswan is located approximatelyand has mid-waydirect access to the New 

bet veen Cairo anddistinct locational advantages 
Valley. As a consequence, it has,, a regionalcenter. It also productionhas a strong and distributionregional infrastructure baseto markets in Upper with good accessEgypt and Cairo.
 

According 
 to the Assiut Governorate,shale, large quantitieskooline and building materials of marble, alabaster,also exist in the Governorate which couldbe exploited. 

IV. DEVELOPMENT CONSTRAINTS 

The principal constraint for developmentwill be the of Assiutdifficulty City and itsin attracting regiona consequence, private industrialinitial investment.industrial Asinvestmentin nature, while assistance will be predominuntlyis given publicfor the mobilizationinvestment of privatelocally. 
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Currently, clthough Assiut enjoys an adequate level of regionalinfrastructure, its water and sewer utilities need considerable upgradingand expinion. However, as plans are underway for these imrovenents, theyare riot viewed as a primary development constraint in the planning period. 

Physically, the development of Assiut City is constrained by primearable land and the western desert plateau which forms a barrier to expansion.However, to the northwest about 5 kilometers from Assiut, possible developmentin a relatively flat desert plain with good access to regional infrastructure 
can occur. This area has been designated as the principal urban growtharea for Assiut and was the subject of the El Shams New Town Study in 1980.
(Figure IV-'-.KI) 

Other potential desert areas, adjacent to the Nile Valley, were designated forpossible residential and industrial developnent in the Assiut Regional Planwhich was conducted in 1974. Although in the planning horizon, it is recorrrnendedthat investment resources be concentrated in the Assiut expansion area in orderto promote agglcx-eration economics and efficiencies in investment. 

V. ASSIUT CITY (CURRENT STATUS) 

A. Physical Characteristics 

Physically, Assiut is composed of two distinct parts: the old historic
city and the modern town to the east which was begun in the mid-1800's.Both parts of the city have been constructed upon agricultural land including
relatvely recent extensions such as the University of Assiut, El Azhar
Univesity, and the new industrial area along the Nile. (Figure IV-F.2) 

The old part of the city houses a population on the order of 60,000,with densities of about 800 persons per hectare. The remainder of Assiut'spopulation is located in the modern city between the old city and theNile and opposite the lbrahimiya Canal. In 1976, Assiut had a populationof 214,000 and an overall gross density, within city boundaries, of 220persons; the medium high urban density range as defined by NUPS. Most
of the potential for population absorbtion and developrmqent within city boundariesis in the new industrial zone. To date, the area is composed mainly of one- and
two-storey structures consisting of dwelling units, small shops and industry.Given the large areas occuoied by the universities and Girls College withinurban boundaries, it is unlikely that higher densities can be achieved in
nther parts of the city. 

B. Infrastructure 

Building permit data from the Assiut Governorate indicate that formalsector residential permits have been increasing at an annual growth rateof 6 percent since 1977. This would appear to indicate that formal housingstarts are keeping pace with household formation and that 'informal housing 
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in Assiul is on a vnallertwo-thirds of housing starts). 
scale than rxs! other Egyptian citiesAlthiough (uboutlevelsore generally of infrasiructurehigher than other in Assiutsettlementsimproved in Upperlevels of service Egypt, upgrading

and public transport 
are required, Particularly for water, 

and 

1980 
sysI lfns. According sewageits estimated to Governoratepopulation of 243,000 data, and usingsystem as a base, thehas a plant capacity current water supplyof 202 I/c/o andabout 9 I/c/d. 2 is operating atSystem losses are estimated a deficit ofis still at 50 percent.more inadequate. In The sewerage system-)1980, it aoperating had capacityat a deficit of only 41 I/c/d" andtreatment plant 

of 85.6 l/c/d. In addition, according 
was 

is inoperahional and raw sewage to the IBRFD, the 
irrigation, thus, from the plant is being usedposing a serious forhealth hazard.
 

The number 
 of inter- and intra-urbanis extremely limited; buses for public transportabout .048 in Assiutstandards per 1,000 populationare considerably lower in 1980. Theseemphasis (range: 0.17-0.2 
than other settlements designated iorper growth

recornmendtd a standard of 
1,000 population). NUPS, for exapnle, has0.12 buses per 1,000 poDulation in Assiut.
 

Telecorrrnunications 
 standardsof 1.4 in Assiutlines per 100 City in 1980 were onpopulation the ordercmDaredof 2.1 per 100. NUPS to the national urbanhas recon-rnended averagean improved standard of 9.7 per 100. 
Social infrastructure standardsthe presence of the university and 

in Assiut are generally ndequate due to4.78 beds a major medical facility.per 1,000) population 3 The ratio offor example,other cities designated for exceeds current ratios inspecial e-nphasis.the region serving functions of 
This higher standard results fronAssiut's university hospital and its other healthfacilities. 

Education standards,

According to Governorate 

an the other hand, could use some
data, improvement.
preparatory, and 

the ratio of students per classroomgeneral secondary schools in in primar.y andThese 1980 is 41.40,figure are higher than the and 39, respectively.national urban average of aboutper classroom 35 studentsfor these facilities.
 
A number 
 of schemes are inof infrastructure progress which willin Assiut. Recently, imDrove the generaldevelopment project the IBRD agreed to finance 

level 
for the urgent repair an urban
supply and sewerage systems as 

and possible extensions to water
master plans. well as the preparationStaff training of broad technical
maintenance for project irnDiemenlation,were also included in the administralion andproposedhousing project program. In addition, 
land) 

and workshop area, south El 
a low income 

house 14,000 of the Mallah Canalto is planned.- (on agriculturalAlthouahunimplemented, these projectsdetailed technical studies are as yetare underway.
 
The standards 
 of the proposed IBRDwith those of the proposed 

low income settlement contrast sharply
Section El Shams New Town discussedIV. The IBRD project is aimed in the followingan average cost per well below the medianhousehold of L.E. income level atproject is to 1,460 (in 1980 prices).4consist of serviced The
utility cores and 

plots ranging between 47-72 m2perimeter withwalls constructed only. Housing construction is 
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to take place on a self-help basis with building materials suppl'ed for initial
core-house units. In Coddition to corrinunity facilities, small industrial areas 
are to be provided. 

C. Industry 

The industrial employment structure in Assiut primarily revolves aroundthe textile industry which constitutes 45 percent of industrial employment.
Recently, Assiut's industrial base has been diversified from its traditionalagro-based structure to include fertilizer and pharmaceutical industries.
These now account for about 20 ofpercent Assiut's 1980 industrial 
employment. 

Small-scale industries in Assiut account for 33 percent of industrial 
employment. 

The 1980-1984 industrial investment plan will do little to improve Assiut's 
current industrial base: only L.E. 1.7 million is allocated for the rehabilitationand expansion of the textile industry. Furthermore, only an additional 200
jobs are expected to be created. 

In the future, More investment emphasis should be placed on the developmentof the agricultural sector in Assiut's irrrnediate region. Agro-based industries
could be expanded to include ginning of cotton, edible oils, animal feed stuffs,soaps and detergents, ready made clothes, and canning industries. Upgradingof regional transportation linkages with the New Valley could also result infurther expansion of the fertilizer industry through the provision of 
phosphates. 

VI. ASSIUT EXTENSION AREA: EL SHAMS CITY 

A. General 

In 1980, a plan was developed for a new town, "El Shams City," approximately6 kilometers northwest of existing Assiut City. The site, a relatively
desert plain approximately 16 km2 in area, is 

flat 
the only feasible locationin proximity to Assiut for urban development without encroaching on arableland. However, the plans for the city were designed to accornmodate a populution

of onl> 100,000; significantly less than the NUPS year 2000 population increaseprojected for Assiut (increase 1976-2000: 336,000-386,000). This would implythat the additional population would have to be accorrrnodated either throughincreasing the size of El Shams City, expansion of Assiut City onto arableland or population absorption within city boundaries. Absorption withincity boundaries is not feasible since this would require more than doublingthe gross density of Assiut from 220 persons per hectare to 513 personsper gross hectare. This would be impossible to achieve in light of the largeareas occupied by institutional facilities and the high densities existing 
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i, some ports of the city. The old town, for exanple, is estimated to hove 

1,600 persons per hectare. Thus, considerable loss a density of roughly 
a greater population is occorrynodoted in the

of arable land will occur unless 
site of El Shams City or in desert areas between ii and ihe existing city. 

B. Objectives 

The principal objectives of the El Shans development are to increase Assiut's 
conditions, and preserve arableindustrial base, improve housing and service 

land through desert development. 

The plan aims at occorrvnodoting 100,000 persons by the year 2000 and the 

development of an industrial estate. Adjacent to the site approximately 375 

feddons are potentially to be r cloirned for agriculture.hectares or 890 
City has been primarily oriented towardsResidential develop-ment in El Shams 

professional classes.households with larger disposable incomes, managerial and 
the of industrial wouldIt is expected that majority low income and workers 

connute from Assiut. 

The industry suggested by the El Shams plan includes woodworking, garments, 
rubber tires, machine shops, metal furniture, a paper mill, shoe factory 

In initial periods, building and consiructionand various oaro-industries. 

industries ore expected to generate substantial employment.
 

C. Employment Proiections 

In Table lV-c.lo, the composition of employment by sector for Assiut in 
level of industrial1980 is presented. Of particular note is the relatively low 


employment and high levels of employment in services and finance.
 

in Table lV-.Ib, employment projections for El Shams City which is to 
Although the plan did not rigorouslysupport a population of I00,000 ore presented. 


assess employment requirements, ii calls for an increase in industrial and
 

construction sector employment vis-a-vis services, in percentage terms. However,
 
when measured in jobs per 1,000 population, increases are noted only in 

some level and services areconsiruction, while industrial empltofment is at the 

at a much lower level.
 

In Table IV-.Ic, NUPS employment projections for mining, manufocturino 

and services belween 1985-2000 ore presented. Accordingly, the NUPS employment 

projections are at a sianificantly higher level when measured in jobs per 
sectors than either the current 1980 employment mix1,000 persons in these 

in Assiut or that suggested by the El Shams study. This illustrates NUPS 

emphasis on the creation of jobs, particularly in the industrial sector 

the future role of Assiut as a Special Emphasis City.and 

analysis, it may be concluded that a re-evaluationOn the basis of the above 
of the El Shams study is required to provide greater opportunities for 

job creation. As no other site in close proximity to Assiut City can be 
without causing loss of arable land, larger areas for industrialdeveloped 

at the El Shams site. Furthermore, due to thedevelopment must be created 
increase in urban population projected by NUPS, the proposed size of El Shams and its 

interrelation with Assiut City also need to be reassessed. 
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TABLE IV-F. 1 
1980 EMPLOYMENT DATA AND PROJECTIONS FOR 

ASS!UT CITY COMPARISON 1980 DATA, EL SHAMS AND NUPS PROJECTIONS 
0. 	 Comarlsnn 0f Eiplo.t 

Aslu l 80 

SECTOR 
 IPA)STRY CONS jCTION TTRANSOITATION FINANCE SERVICES OTHERS TOTAL 

Employm.nt 
 7,792 2,8-8 4,450 6.812 24.374 6,452 52, 18 
% of Total 14.0 5.4 8.4 13.1 46.7 12.4 100.0 

Total Emp loyment: 52,188
 

Est. Population -241.500
 

El Shams City 

b. 1noIovment Proiectlon 
by Phase (Cummulativel
 

Sector 
 Phase I Phase II Phase III Z of Total
 

manufacturing 
 3,010 4,560 6,030 38.5
 
S.rrvIces 
 1.200 2.200 
 3.200 18.7
 

Commn. lac. 
 800 1,400 -0C-2,50 11.9
 
Agriculture 
 4DO 700 
 P0 
 5.4
 
Construction 
 3,000 3,000 3.000 
 25.5 

8,41 11,860 15.030 100.0 

Total Emplo yen" : 35,305 

2000 Population : 100,0OO 

NLIPS Projec-lons for 

c. Mflnlnc, anufacturlnq, and Services Emolov,,nt (i, man, S)
 

Total Change
 

1986-1990 1991-1995 
 1996-2000 1986-2000
 

Additional
 

Employment (w,man,S) 
 32,000 50,000 
 83.000 165.000
 

Total (Mfan,S) Emolovmnt: 2446000
 

Total Population 20'O 600.000
 

Co-Darlson for Major Sec-or
 

E'loynnt Der i0O Population
 

d. Asslut 1980, ElShmms jnd NLUPS Proposals
 

-mplovnnt per 1000 population 
4
 

Constriction Manufacturing Servlces Total
 

IC) (M) (Si (%+S)
 
Assiut [196)1 11.7 30.2 
 147.5 189.4
 
El Shans 2000, 90.0 
 136.1 108.0 
 334.1
 

NUPS 2000 3  - - 420.8 

Assiut 1980 : Services 
Including services, transport and finance.
 

2 El 	Shams 2000: Services Including services and community 
farlilties.
 

3 US 2000 Projections :omblned for mlnlnq, manufacturing and service only.
 

4 Total Manufacturing and 
services employment as Interpreted above. Th" fi for
ure. 


'• IP as described In footnote 3.
 

SOURCfE: NUPS, Assulf ,and Shams CityGovernorate Ei data. 
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D. 	 Analysis of El Shcns CityProposedCosts and Standards 

As the site of the proposed El Shams City is deemed the most appropriate site 
for urban expansion in Assiut without ensuing loss of arable land, on analysis 
was undertaken of the development costs and standards which were proposed. 
Wherever possible, NUPS proposed standards and costs for future urban development 
of Assiut were cornpored with those proposed for El Shams City. Furthermore, 
for social infrastruclure standards, comparisons were made with GOPP recorrrnended 
standards.
 

* 	 Housing 

In Table IV-F.2, the distribution of dwelling units by type, income group, and 
average dwelling unit cost is presented as proposed for El Shams. The table 
also indicates the per capita costs of housing by income group and building 
costs per square meter. In general the average building costs per square 
meter of L.E. 69.5/rn2 appear correct. Informal housing in Cairo for example 
costs about L.F. 58 per square meter in 1979 while formal housing costs about 
L.E. 70 per mz. However, the expected building costs for low income housing 
(L.E. 40.1/rn2 ) appear too low. 

" The costs of housing per dwelling unit and per capita, however, are very high. 
This is largely due to the proposed overage dwelling unit sizes per income 
group: the average dwelling unit size for El Shams is about 100 m-' at 
a cost of L.E. 6,983 per unit and L.E. 1,512 per capita. NUPS proposals for housing 
standards to meet the rnedian income households, on the other hand, 
are based on a dwelling unit size of 36 square meters at a per capita cost 
of L.E. 592 and a dwelling unit cost of L.E. 2,842.5 

* 	 As NUPS proposals are based on full cost recovery for housing construction, 
differences between the NUPS costs and those of El Shams would hove to 
be borne in significant Government subsidy. Also, as the El Shams 
distribution of dwelling units is oriented towards higher income groups 

t4there, the marketability of the units and the impact he proposals would 
have on meeting future housing needs is questionable. 11 has been 
demonstrated in Cairo and elsewhere that the lack of adequate opporlunities 
for low income seltlement has resulted in widespread loss of arable 
land due to informal housing development. Therefore, unless attention 
is given to housing requirements for low and lower middle income households 
in Assiut, the same phenomenon is likely to occur. 

* 	 Physical Infrastructure 

Physical infrastructure investment as proposed by the El Shams study 
is presented in Table IV-c.3. Also in Table IV-F.4, a comparison 
of El Shams and NUPS proposals regarding standards and per capita 
costs for physical infrastructure are presented. In every case, the 
cost estimates for infrastructure elements are lower in the El Shams 
estimate than the NUPS proposals despite the fact that higher standards 
for water supply and sewerage are proposed in the former. On the other 
hand, El Shams standards for telecommunications (2.9 lines/100 population) 
are lower than the NUPS proposal and only represent a marginal improvement 
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TABLE IV-F.2 

EL SHAMS NEW TOWN - ASSIUT 

DISTRIBUTION OF DWELLING UNITS BY HOUSING TYPE AND 

HOUSEHOLD INCOME AND DWELLING UNIT COST 

Housing Types Low 

O.U 

Income Group 

Moderate High 

O.U O.U 
Total 

O.U 
Percent 

(I%) 

Core House 

Farmers House 

Cluster House 

Town House 

VIIlas 

walk up AparTment 

HI-Rise AoarTment 

1,910 

90 

-

-
-

2,800 

-

-
-

1,328 

1.872 

-

5,600 

-

-

-

-

1,099 

358 

2,606 

1,337 

1,910 
90 

1.328 

2,971 

358 

11,006 

1,837 

9.6 

0.5 

6.6 

14.3 

4.3 

55.0 

9.2 

Total Units 

Percent 

Total Investment(L.E. Millions) 

4,300 

24 1 
12.39 

3,300 

44% 

49.18 

6,400 

32 

78.09 

20,000 

100 9 
139.65 

I00.0 

Av. UnIt Cost 

Grouo I 
per Income 

2,580 5,588 12,200 6,983 

Populition Served 21,061 40,060 31,230 92,350 

Per Ceolfa 
2 

Cost (1980 costs) f88 1,228 2,500 1,512 

Cost/m2 40.1 54.8 97.4 69.5 

Av. Dwelling Unit Size m2 i4 102 125 100.4 

1 From P.113 table 90, El Shams New Town Study 1980. 

2 From P.112 table 9C, El Shams New Town Study 1980. 

SOURCE: NUPS Analysis of EL Shams City Study. 
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TABLE IV-F.3 

EL SHAMS NE'- TOWN 
PHYSICAL INFRASTRUCTURE INVESTMENT 

INFRASTRUCTURE ELEMENT INVESTMENT' PER CAPITA 2 

L.E. (000) 
 INVESTMENT L.E.
 

water 
Supply and Distribution 
 5,300 
 53
SoJwerage 
5,500 55


Elbctriclty 

5,400 
 54
Tel ecornun Icat Ions 3,400 34 

Transport 

2,200 
 22


Circulation 

1,530 
 15
Other 

1,200 
 12
 

TOTAL 

24 530 
 24 5
 

I From Teble P 119 
Teble 96 El 
Shams NW Town Plen 
1980.
 

2 Bsu0 on 
a populetlon of 
100,000 In El 
Shems City.
 

SOURCE: 
 NUPS Analysis of 
El Shams .{iudy.
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1 

TABLE IV-F.4 

COMPARISON OF EL SHAMS CITY AND
 

NUPS ASSIUT PER CAPITA PHYSICAL
 

COSTS AND STANDARDSINFRASTRUCTURE 


(IN 1980 PRICES)
 

El. SHAMS NUPS 1 

PER EL SHAMS PER NUPS
 

CAPITA STANDARD 
 CAPITA STANDARD
 

L.E.COST L.E. 

Water Supply and 

53 320 I/c/d 66 300 I/c/d
Distribution 


55 256 I/c/d 70.2 180 I/c/d
Sewerage 


54 027/kw/pc 160 Dist.only
Electricity 


34 2.9 lines/ 191 10 lines/

Telecommunications 


100 pop. 100 pop.
 

22 NA NA 1.2
Transport 

ouses/ 10,000
 

15.3 4.1 m2/per 79 6.7 m2/per
Circulation 


Capita Capita
 

Othar 12 NA NA NA 

566.2
245.3
TOTAL 


Excludes regional construction cost factors.
 

SOURCE: NUPA and El Shams Study.
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in Assiut's c"urVIr ItN U..PS es ti, r ., o r c 
sto,ldard ofregional ill 	 (.4.... . ar ....-,l (- l ) f'of~sl(') o llt Ibas-d or 	 P) ti o ). C-on.,,-q u tyJreioal co_ reosnt tend.r s... 	 S

" 
 at io10l)Ctweten 	 r ,nd . differenceA.%:iiuttobe g ossly ".,ralae ,Sh ard Cairo, 1.e I huns t ne 
in 

to b r s U:)drvO td while the 
- -,r.ns estimates oppeari ds o -rdsneed rther refineineni. 

* 	 Social Infrastructure 
In Tables IV-F.5 and IV-'.6,education 	 El Shams socialand health 	 infrastructureore compared standards forGOPP. In each with the general standardscase the developneni 	 proposedconsiderably higher 	 standards proposed by

bythan those proposed 	 El Shams oreper capita cost 	 by the GOPP.comparison 	 El Shamsfor social 	 and NUPSinfrastructure ore presented inTable IV-F.7. 
* 	 Residential developrnent per capitasocial infrastructure 	 costs for I~using,for 	 El Shams physicalwith 1UpS r)ew 	 andare presented in Table IV-E-.7. 	

deve lov-nen standards
housing 	 As pointedstandards 	 out previously,costs per capita 	 El ShamsIn 	 addition, far exceedthough physical 	 those proposed
than those proposed 

and social infrastrucILure by NUPS. 
appear by NJUPS, development costs are lowerto 	 be costsexeedingly underestiated 	 for infrastructuredespite 	 by thethe low estirnated costs 

El Shans Study. However,the El Shams developnent 
of social and physical infrastructure 

of NUPS. its total development 	 for
As 	 costs perWUPS estimales were 	 capita exceed thosehouseholds 	 basedand reduced 	 orn affordabilitygovernment 	 of medianwould 	 subsidy, it is incomeprove 	 expectedvery costly 	 that theto 	 implement El Shamsresources. 	 andI1 is 	 a seriousnot surDrising, therefore, drain on government 

taken for 
that no direct action hasits 	irpleenation. been 

* 	 Industrial Investment
 
The El 
 Shams City Plan calledL.E. 	 for on average 
per 

1,220 million for the creation 	
per capita investnent ofjob). However, 	 of industrialas previously noted, e-nDlo ,,,,e sne.22were planned will not alter 

the number of industrial jobsAssiut's 	 whichemployment. 	 generallyNUPS investment 	 low level ofinvestment of - proposals i ainvesthisn ofs LE
it 7,9787,978-perpe_ -on n the1h othero r hand,h n I industrial 

On 	 this basis, it 
job and a total investment L.E. 

a for ans 
appears that 	 3,40,8 million.therethe number of jobs is little correlationto be created 	 in theper job. 	 and the level El ShamsFurthermore, 	 of investrnentthe level of 	 investmentthe El Shams Study is lower 	 per capita suggestedthan 	 bythat requirednumber of jobs needed 	

in order to provide theto induce the growth of Assiut. 
E. 	 Conclusions
 

The El 
 Shams City Planpopulation to 	 needs a completebe 	 served, re-evaluationthe 	 standards in termsto 	 employed, of thebe 	 created. and theIt 	 amountdoes not provide 	 of employmentof Assiut. 	 a suitableGiven 	 basis 
density, 

these conclusions, no further 
for the urban expansionand the physical plan analysis of land

it 	 of the El budget standards,may be concluded that a 
Shams City was undertaken. Infull master 	 essence,plan for the developmentis required.	 of Assiut 
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TABLE IV-F.5 

EDUCATION STANDARDS COMPARISON OF EL SHAMS CITY 

AND GOPP STANDARDS (SADAT CITY) 

AREA STANDARDS BUILDING STANDARDS 
SCHOOL SCHOOLS/POPULATION (m2 PER CAPITA) (m2 PER CAPITA) 

EL SHAMS GOPP EL SHAMS GOPP EL SHAMS SADAT CITY
 

Primary 114,000 1/5,000 0.9 1.57 9.1 2.5
 

Preparation 1/14,000 1/16,667 0.42 0.9 5.35 4.4
 

Secondary 1/28,0001 1/33,334 1 0.27 0.75 6.9 6.0
 

Both of these standard are hlqh - most standards range between 1/50000
 

(Sadat City) to 1/82000 MinIstrv of Education)
 

SOURCE: 	 General Oroanizatlon for Physical Planning. Department of
 

Development and Planning and Research Studies, "Directory I.
 
Planning of Neighbornoods."
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TABLE IV-F.6
 

HEALTH STANDARDS
 

COMPARISON OF EL SHAMS CITY GOPP STANDARDS 

STANDARD FACILITY NO FACILITIES 

POPULATION 

AREA OF FACIL-

ITIES (m2 PER 

CAPITA) 

CO?4ENTS 

GOPP 

El Shams 

General Clinic 

Polyclinic 

1/28,000 

l/D000 

.075 

.025 

Ministry of Health 

Standard 1/40000 

Sadat City 

Standard 1/25000D 

GOPP Secondary 

Health Centre 

1/56,000 .011 GOPP Sandard 

ecu1valent 

El Sras Ambulance Centre 1/100,000 .03 

5.36 beds/lODO 

GOPP 

El Shams 

Child Care 

Centre 

District Health 

Cpntre 

Neighborhood 

Health Centre 

1/28,000 

1/20,000 

1/7,142 

.075 

.025 

.014 

SOURCE: General Organization for Physical Planning. Department of 

Development and Planning and Research Studies, "Directory I. 
Planning of Neighborhoods." 
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TABLE IV-F.7 

OF PER CAPITACOMPARISON 
GOSTSDEVELOPMENTRESIDENTIAL 

EL SHAMS CITY -

FOR ASSIUTPROPOSALSDEVELOPMENTNUPS NEW 

1 

Per Capita Costs NUPS 
NUPS 

592
481
1512 

Housing 614
499
245.3
Infrastructure 


439

Physical 540
 

386.6
Infrastructure
Social 


1 Cost based on development In
Cairo.
 

cost factors to account
 
2 Base costs were adjusted by 

regional 

See
locations.
in different 


for higher constructions 
costs 


Appendix V-A.C Table V-A.22.
 

Total residential development 
costs for the NUPS new
 

NOTE: El Shams.

lower than thosa of 


development proposals are 


- to table -- El Shams 
In footnote
However, Is noTed 


low as the
 
physical infrastructure are deemed 


estimates for 
 NUPS
 
are higher than those 

of NUPS. 

standards employed 


standards also assume 
a greater private sector 

role In
 

and socI4i
physical
sector emphasis on 
housing and public 


infrasTrucTure.
 

Shams STudy.
SOURCE: NUPS and El 
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NOTES 

APPENDIX IV-F 

SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT - ASSIUT 

I S. Loza; "Urbanization and lnternal Migration," NUI'S Working Paper, Table 
10, P. 25. 

2 

of 

This is based on a NUPS consLnption standard for 1980 governorate capitols 
211 1/c/d. See the Appendices to Chapter VI. 

3 Source: Assiut Governorate Planning Department. 

4 The oriainal IBRD estimated investment of L.F. 960 Der household in 1977 was 
upgraded b); 15 percenI per year to reflect likely 1980 prices. See International 
.qark for Reconstruction and Development, "Arab Republic of l',pt, EFg.ypt Urban 
Development Project," Staff Appraisal Report, June 6. 978. Report No. 
1976-ECT. 
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APPENDIX IV-G 

FOR G13OWTH ENCOURAGEMENT-ASWANSPECIAL EMPHASIS CITIES 

I. GENERAL 

Aswan over the millenniuns has been at the frontier of Egypt Nubia and the 

Sudan. It has always been of importance to the nation, as the last major Nile 

and as a source of raw materialsvalley settlement or outpost of Egypt, 	 from 
at the turn of the

mineral extraction. With the construction of the first darn 
the control of Nile floodingDam less than 20 years agc,century and the High 

energy generation afforded by
and the increased opportunities for irrigation and 

its potentialinterest in the region andtheir construction renewed nationol 
for development. Unfortunately, although construction of both darns led to a build 

in the region, each growth
up in population and an increased level of services 

period was followed by a much reduced rate of population growth and momentum 

In the period subsequent to the construction of
for development in the region. 

was devoted to the region predominantly becausethe High Dam, less attention 
of renewed hostilities in the Middle East. Consequently, social development 

obje-tives for the nation as a whole were delayed. With the coming of peace, 
reconstruction.major development efforts were shifted to the Canal Cities for 

Ii. POPULATION 

with the exception of the period
As pointed out previously, in recent years 

Governorate has experienced a
during construction of the High Darn, the Aswan 


loss of population due to out-migration. Therefore, prospective population
 
City of 5.5 and 7 percent per annum


growth rates for Aswan Governorate and Aswan 
are misleading. In actuality, Aswan

for the intercensal years of 1960-1976 
annum during the period 1960-1966 (coinciding

grew at a rate of 17.5 percent per 
Dam) and only at a rate of 1.2 percent per annum

with the construction 	 of the 
1966-1976. The Governorate population, much affected

during the period 
similar falling off in population growth

by growth in Aswan City, showed a 

rates: from 5.1 percent per annum during 1960-1966 to 1.8 percent per annum 

during 1966-76. 

In the future, as a city designated for special growth emphasis, Aswan City 
450,000 in the year

will be encouraged to grow from 144,400 in 1976 to about 
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2000: a 9ro 'th r(li,- of o)oul ,, percent per a, nLIn -- considerably above tht.cily's rmore recent pnt perfornnce. 

The High Dcrn Lake Iniegrated Regional Development Plan forhas much more crnbilious growthl targets 
the Aswan Region 

to for the city and region.Governorate projections, the AccordingAswan Governoratepopulation would attain a year 2000of 1,4'9,660 while 
north 

the High Darn Region alone, excluding setlementof Aswan, would attain a population on thethis objective, an investmhent program in 
order of 700,000. To achieve

1979 costs onbillion the order of L.E.for the High Darn Region alone was developed 
2.3 

This figure for the period 1983-1997.far exceeds NUPS total projections of investment for the region.(Table IV-G. Ja, b and c) 

A principal objective of
into the study area from 

the High rDc-n Lake Study (HDLS) is to attract migrantsother parts of the country. I1 noted thatsignificant urban to do so,employrrient opportunities and promises ofskill-specific incomes higher educationare needed. The NU 0 and 
nowever, recOnyrmend1ed strategy foris airred specifically at reducing the region,oui-migrclion -- although-exist to attract some specialized migrants. Given the 

a need will 
-of the area, however, it is 

harsh climate and reinoienessunlikely that urban rniarants will be attracted inlarge numbers at affordable incentives. 

TABLE IV-G.la 
PROJECTED EMPLOYMENT BY SECTOR 

(1982-2000)
 

(UNI>: 
 000 PERSONS)
 

INCREASE
1982 19E7 1992 
 1997 200 
 (1983-2000,
 

Aarlculture 
 0.6 4.6 12.4 20.1 22.5 
 21.7
Fishery 
 7.4 
 E.0 8.7 9.5 
 10.0 2.6

Min I Manuf. 9.5 14.1 26.7 42.5 55.0 45.5Electricity 
 1.0 1.1 1.4 
 2.1 2.5 
 1.5

Construction 
 10.I 
 29.4 37.2 
 35.7 24.0 
 13.9
Services 
 25.9 34.7 52.4 
 90.4 134.3 
 106.4
 

TOTAL 
 54.7 
 91.9 135.5 200.3 
 248.3 
 193.6
 

NOTE: 
 Does noi include parts oi 
Aswan Governorate north o1 
Aswan.
 

SOURCE: 
 High Dam Lake Inlegrated Regional Development 
Plan.
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TABLE IV-G.lb
 

REQUIRED INVESTMENT
 

(1983-1997)
 

(L.E. 

1983-1987 

Total Investment 487 (100.0)% 

Agriculture 176 (36.1) 

Fishery 6 (1.2) 

MILLION IN 1979 PRICES)
 

1987-1997 


1,840 (100.0)% 


290 (15.8) 


20 (1.1) 


Min./Manuf. 79 (16.2) 348 (18.9) 


Electricity 5 (1.0) 61 (3.3) 


Trans. & Comm. 43 (8.8) 133 (7.2) 


CorrTy. Dev. 132 (27.1) 619 (33.6) 


Others 46 (9.4) 369 (20.1) 


Punlic Investment 451 (92.6) 1,431 (77.8) 


Private Investment 36 (7.4) 409 (22.2) 


1983-1997
 

2,327 (100.0)%
 

466 (20.0)
 

26 (1.1)
 

427 (18.4)
 

66 (2.8)
 

176 (7.6)
 

751 (32.3)
 

415 (17.8)
 

1,882 (80.9)
 

445 (19.1)
 

NOTE: 

SOURCE: 

Does not Include parts of Aswan Governorate north of Aswan. 

High Dam Lake IntegraTed Regional Development Plan. 

TABLE IV-G.lc 

NUPS EMPLOYMENT AND PROJECTIONS 

FOR ASWAN CITY INVESTMENT
 

1985-1990 1991-1995 

CITY CITY 

Direct L.E.148 L.E.198 

Investment million million 

Employment .21,000 29,C90 

jobs jobs 

Intra-Urban 118 105.2 

Infrastructure2 million million 

TOTAL L,E.266 L.E.303.2 

million million 

1996-2000 


CITY 


L.E.326 


million 


44,000 


jobs 


111.6 


million 


L.E.437.6 


ml iIon 


1 inter-urban Infrastructure costs not Included.
 

2 Estimate 1i standards.
 

SOURCE: NUPS.
 

1985-2000
 

CITY
 

L.E. 672
 

million
 

94,000
 

Jobs
 

334.8
 

million
 

L.E.1006.8
 

mill ion
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Ill. DEVELOPMENT POTENTIAL AND CONSTRAINTS 

Numercus constraints have and will continue to work against large-scale 
developmeni of the Aswan region. These include the generally harsh climate, the 
remoteness of the area, poor quality soil and fertility conditions, possible 
shortage Df water due to increased demands in the rest of the country and 
the Suda,, local health conditions and the lack of infrastructure outside 
of the Nile Valley and south of Aswan. 

Opportunities for development, on the other hand, include expanded mineral 
extraction (including the Recl Sea Governorate), expansion of irrigated agriculture, 
improved fish production through better manoagement, touri 9-n, and greater 
exploitation of energy for industrial uses as non-hydro electric generating plants 
are developed in the rest of the country. 

According to the High Dorn study, the extent of mineral resources in the High 
Dam Lake region has not been fully surveyed. However, they have indicated that 
non--etallic minerals, in particular, appear pr omisirg. Opportunities for 
continued mineral exploitation exist east of Aswan, in the vicinity of Allaga, 
and in parts of the Red Sea Governorate in proximily to Kom Ombo. 

The situdy notes thal consumption of agricultural produce on a per capita 
basis is currently below national levels in the Aswan Governorate. There is 
a general shortage of vegetables and cereals and the area is dependent upon 
external sources for livestock and poultry. Furthermore, efforts at agricultural 
land reclarntion are not likely to enable the Governorate to support ils future 
population in the planning period. The Plan notes that the economic costs 
of water intake and conveyance will discourage large-scale agricultural reclamation. 
In addition, the quality of soil in the region is poor. The study recorrrnends 
selective forming of cash crops by small holders on the western shore of the 
High Dam Lake to begin settlement of the district. In this area, the study 
estimated that 150,000 feddans could be reclaimed through upland (sprinkler) and 
foreshore developments. The former constitutes more than 80 percent of the 
proposed area to be reclaimed. 

Land reclamation was expected, however, to cost an overage of LE. 3,240 
per feddan while foreshore development which is less sophislicated and expensive 
would cost an overage 'L.E. 2,000 per feddan. However, reclamation in this 
area is, as yet, unplanned. Other opportunities for land reclamation north 
of Aswan include Esna, El Saida, El Radisia and Wadi Aca, Aswan and Kom Ombo. 
These areas constitute an additional 102,000 feddans which are planned for 
development by the year 2000.1 

The upland reclcrnation projects in the High Darn Lake area are likely 
to prove economically infeasible (the North Salhia project, for exarp le, reclaimed 
ut a cost of L.E. 3,698 per feddan was deemed uneconomical).z Generally, 
reclamation has not been found to be feasible if it requires pumping beyond 
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20 meters of elevation. As a consequence, other planned reclcnation in the Aswan 
Governorate wvill likely be cut back somewhat.
 

About 7,000 fishermen work 
 the High Dam Lake (making it the Governorate'slargest industry). To date, the Lake yields about 37.6 kilograms per hectareannually which is low by international standards. The High Dam Lake Studysuggests that with proper management annual yields as high as 150 kilogramsper hectare could be obtained. However, They note that the diminishing sizein fish caught indicates that the lake is being overfished. This apparently iscaused by lack of management and control, interference with spawning seasons, theuse of small mesh size nets, and spoilage due to irregular hauling and storage. 
They note that fisheries management and stocking are urgently required.Other needed measures include improved hauling, storage, and port facilitiesAswan, adaptation of appropriate net meshes, moreat regular hauling service,and the identification of new exploitable species. They recomrnended that aRisheries management center for control and raising of fish seedlings be established

with possible fish culture in the future. 3 

IV. INDUSTRY 

The industrial base in Aswan City currently ofconsists largeindustry: the Kemo Fertilizer plant. The plant is 
a single 

a heavy consumer ofhydro-electric power from the High Darn, thus, its location in Aswan. However,despite its large-scale, the plant has had little impact on employment in theregion. It employs only about 3,000 workers and has not resulted in muchdiversification other than hotising and training facilities related to the
plant. 

The 1980- M4 IndusTrial Investment Plan calls for the creation of anadditional 9,150 jobs in Aswan primarily in mining but also in the manufactureof shale bricks and fish processing. This will not lead to a greater
diversification of industry. 

Aswan's industrial base, however, could be diversified when viewed in thebroader context of its surrounding region. Improved fishery management andstocking of the High Dcrn' Lake could result in higher yields and greateropportunities for fish processing. Animal feed industries might also be
established. 

The expansion of the paper pulp industry at Edfu and the fibre board industryat Kom Ornbo could support furniture, construction products and other paperand paper board industries. Boat building industries using ferro-cement orfibreglass could introducedbe through the use of industrial products from
other areas in Egypt. 

The mining of quartz and silica deposits could lead to the production ofglass products, while kaolinitic clays could support a whiteware ceramic industry. 
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In addition, Iirrw,'Ione, rryJrblc, and qranite deposits in the region couldbe exploited more fully 1o produce a wide range of products for the consiruction 
sector.
 

Other mining activities in the Red Sea Governorate ;- proxirnity to Kom Ornbocould support the development of industries in Aswan with a need toon the ovoilability of power capitalizeand water resources. These new industries aredependent, however, futureupon national demand.
 

In the Aswan Governorate, the te-nples of
power Abu Sirnbel have significant drawingfor international louris, parlicularly from Europe Northand America.While other local attractions such thetemples as agreeable winter climate, theof Phila and Kalabsha, the High Diarn and could more fullyLake be 

exploited.
 

The High Darn l-oke Plan aims at providing oddifional hotel facilities atinternational standards while promoting rrxore
In addition, a tourist 

local tourism to the region.
center in Aswan, Folklore village in Abu Simbel, andcruise boats theon High Dam Lake are proposed. 

V. INFRASTRUCTURE 

Inter-regional transportation networks thein Aswan Governorale are primarilylimited to Nilethe Valley, while most intra-urban facilitiesAswan. are concentratedin Almnost all transDort of goods and passengers is by road, the mostimportant of which is the Nalional A-2 or Cairo/Aswan Rood (currentlyreconstructed). beinoOther planned irnprove nents include the constructionconnecting Edfu/Esna/Naja El Harimila to 
of a road 

begin in 1982 and completion of theAswan/Abu Simbel/Wadi Haifa 
traffic on 

Road. The latter will presumably reDlace waterway
the H iah Darn Lake betwe-n the Sudan and Aswan and rossibly lead
se"tlemenl on western to somethe shore of the Lake. The road from Edf L to Maoiso Alarn onthe Red Sea coast is in poor condition but there are no plans cuTrently for
upgrading it.
 

The Cairo/Aswan 
 rail line, currently a single track is to be dualled by1088. Other rail facilities in the Governorate ore limited to narrow auagesystems for the exploitation of sugar cane (nearother than High Lake 
Korn Ombo). The Nile waterway,the Doam is relatively non-exploited. The Aswan andAbu Simbel airports are capable of occorrmodating B-737's. 

The High Doa Lake Plan recomrends inter-regional transort networks toand New erenicethe Valley to promote Aswan as a southern development pole, althoughthese are nol programrred in the National Transportation Investment 
for the year 2000. 

Plan 

Other transportation improvements recorrriended by the study include:feeder 
 roads for agriculture and mining, specialized port facilities for 
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fisheries and. tourisn, simple quays and access roads for fishing villages, 
helioports and dirt runways for emergency air access, and intra-urban improvements 
for Aswan (including a new bridge). 

Currently, Aswan is without a sewerage system and has water supply deficits. 
Only 44 percent of households are connected to the system. Detailed plans, 
however, are being prepared to implement a sewerage system and to expand 
treatment and supply of potable water (to 245 I/p/d). There are two municipal 
plants in Aswan, the most recent of which was constructed in 1980. Private 
waterworks also serve the High and Low Dam colonies as well as the Airport. 

A regional water supply network extends north from Aswan to Mahamid. 
The network serves major towns along the river (which are predominantly located 
on the East bank) as well as Nasr City east of Korn Ombo. Waterworks at Kom 
Ombo and Daraw have a sufficient capacity to the year 2000 but require general 
upgrading. In addition to the regional network., rrinicipal waterworks are located 
at Edfu, (on both the east and west bank) and Abu Simbel. 

On the west bank, there is no regional network; ground water sources 
are used. Mast villages are served by artesian wells, although some rely 
strictly on untreated water from the Nile. 

The High Dam provides two 500KV lines from Aswan to Cairo, while Aswan 
is fed from a 33 KV bus bar from the Aswan Darn. A new substation has been 
recently completed in Aswan and another substation will not be required 
until 1990. About 66 percent of households 'Fe"connected to electricity 
in Aswan. 

Communications in Aswan, as in other remote parts of Egypt, are a fundamental 
development constraint. Currently there are only 2,000 lines in Aswan and 
few in other parts of the Governorate. However, plans are underway to add about 
6,000 lines by 1983, mostly in Aswan. 

VI. PHYSICAL DEVELOPMENT OF ASWAN 

From the old city of Aswan, the primary directions of growth hove been north 
towards Luxor along the Nile Valley, South towards the old dam, and along the 
High Dam Road. Other development has occurred in proximity to both dams. West 
Bank development via the Aswan Dam consists of Sahara City, the airport and 
military facilities. 

Growth is severely limited by the topography. There are opportunities for 
expansion on the west bank between the Low and High Dams; a new development area 
was recommended there by the High Dam Lake Study. 

LANDSAT Data for 1972 and 1978 indicated that there was general consolidation 
and infill along transportation corridors to the north and south of Aswan 
City. In addition, the built-up area of the old city increased by about 9 percent 
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0 

However, LNDSAI cov,.rage did not incluoe develoynent
during this period. 

western bcnk where !;ilnificoni growth is also taking
near the dams and on the 
place. (Figure IV-G.l). 

VII. ADMINISTRATION 

In the period during and preceeding construction of lhe dcrn, the Aswan region 

integraled regional development. The Egyptian
was the focus of an inif nse effor if 

in theseand the Ford Foundation were heavily involvedGovernment, the UN'DP, 
unil was set up and centers were established

initial efforts. 	 A regional planning 
indus Iry, hm-nan resources, oagricultIre and water resources.

for minerals, 
Each center was rel)ons; )It fo Surveying, coalogine and evaluating resource 

as well a ccolyzina results and inaking plans ior 
potentials for its secor, 

has had 
their efficient exploitation. In retrospect, the integrated project 

only marginal benefits in practical terrs. Yet, many lessons were learned from 

the exercise. 

the regional
According to the Ford Foundation project evoluation regarding 


by the following difiiculiies:

planning effort, 	 the project was beset 

of leadership, difficulties of recruitment, inodequate 
o ManagerTent: loss amongfrustrait'd ctiempts to gain cooperation

coordination ccriong the center: 


National Ministries.
 

* Probable jurisdictional rivalry. 

to the region.
* Problems of communicaiions and coordination endemic 

the period (era 	of nationalization and. hoslilities).Political constraints of 

on central goverrvneni budget allocations.* Dependence 

* Inadequate temporal and financial support. 

that "he project was instrumental in 
Nevertheless, the evaluation concluded 

a number of importantviable planning unit, attracting support forthe creation of 	a 
further

projects and laying the groundwork for many others. The evaluation 
would have been required in order

noted that longer and sustained support 

of the ambitious objectives of the project.
to achieve many 

these issues, the importance of formulating a strategy
On the basis of 

fcr administering and impleinenting growth encouragement in Aswan is particularly 
to determine the most appropriate

important. Although NUPS has been unable 
for Aswan, the general recorrrnendat ions suggesied 

r-neans of governorance 

for Qeno and Nago Hcrnadi in Chapter IV are valid.
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APPENDIX IV-G
 

SPECIAL EMPHASIS CITIES FOR GROWTH ENCOURAGEMENT - ASWAN 

1 The Ministry of Development has sponsored a study of the potential of 
reclamation in Wadi Kunkun which began in 1982. 

2 W. Weidemarin, NUPS Workinq Paper, "Effect of Organizationon the Agricultural 
Land Resource ase: Status and Future Expectations," Table 3, p. 12. 

3 Such a management center was opened in early 7982. 
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APPENDIX V-A 

GROUPS OFAND COSTS OF SPATIAL TARGETSTANDARDS 

THE PREFERRED STRATEGY 

I. INTRODUCTION 

costs were developedof intra-urban infrastructureTwo sets of projections 
The first, labelled "Existing Proposals" was developed

Preferred Strategy.for the new towns, standards 
using standards of recent settlement projects such as the 

Cities, Greater Cairo 
of water supply and sewerage from master plans for the Canal 

Greater Cairo's proposed subway system,
and Alexandria, estimates of the costs of 

master plans and 
and proposed standards for social infrastructure from new town 

with the exceptionThese standards,levels of expenditures.estimates of existing 
the different settlement

have been previously used to cost
of the subway, with the aim of reducing

The second set of estimates was developed
alternatives. for public sector expenditurescosts and requirementsintra-urban infrastructure calledThis estimate which is 

sector participation.through greater private 
sector participation by

II: Modified Standards" aims at greater private
"Estimate ofare roughly representative
setting standards of housing at levels which 

private/informal1976 and 1981 by the 
standards which have been achieved between 

equity throughgreater inter-regionalIt also aims atsector in Greater Cairo. 
social facilities in non-special emphasis settlements. 

improved standards of 

settlement alternatives, a further 
the cost estimates of sixSince preparing o separate projectionsector resulted in oreporing

review of the telecorrmunications costs.infrastructurecosts for the Preferred Sirategy
telecorrrnunicationsof compared with the other six 

the Preferred Strategy could be
However, so that were includedcostsNUPS, telecommunicationsstudied byalternative strategies was prepared

I" costs. A second estimate of "Estimate I" costs 
in the "Estimate 

out of the intra-urban infrastructurecostssubtracted telecormrnunicationswhich inter-urban infrastructure 
now included in the estimates of

These costs arecosts. the "Estimate
of the 1986-2000 "Existing Proposals" costs and 

costs. Both estimates the Preferredthe intra-urban infrastructure
II: Modified Standards" costs of of 


Strategy are presented in Table V-A.L
 

the spatial target groups usedappendix describeThe following sections of this 
of the costdata for the standardsthe sources ofto generate these costs and 

of the two cost projections are
the major standardsestimates. A comparison of 

group tables were not 
in Chapler V. Therefore, separate spatial target

presented coststhese standards and 
the "Existing Proposals" estimates. However,

prepared for 
are detailed throughout the appendix. 
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TABLE V-A.1 

I:COMPARISON OF ESTIMATE 

EXISTING PROPOSALS AND ESTIMATE II: MODIFIED STANDARDS 

INTRA-URBAN INFRASTRUCTURE COSTS OF PREFERRED STRATEGY
 

1986-2000
 

TOTAL 	CAP1lAL COSIS (1916-2000)
INTRA-UR13AN INFRASTRUCTURE 


(L.E. 	MILLIONS)
ESI IMAT[ 


43,950.7
 

Estimate In Exlsting Proposals not of 

37,270.7 

Estimate I fIlstlng Proposals 


le IecconrlinIcat Ions 
31,425.9Modified STandards
Estimate 11 

SOURCE: NUPS r]aboration. 

GROUPS OF ESTIMATE il OF THE PREFERRED STRATEGYI1. SPATIAL TARGET 

of 	 housing and inlro-urbanChapter V presented the concept that packages 
to 	 imDlement the spatial objectives ofinfrastructure standards could be developed 

urban policy. It also pointed out that these packages could also bethe national 
used to achieve greater inter-regional equity. Basic levels of infrastructure could 

be provided in every region to alleviate existing deficits. 

Five rmjor spatial larael groups have been developed to illustrate the concept of 

how packages of housing and intra-urban infrastructure can be designed to implement 

national urban policy: 

* Major Metroplitin -Areas (Greater Cairo and Alexandria).
 

" Special Emphasis Settlements (Suez, Assiul, Qena, Naga Hcrnadi and Aswan).
 

* 	 Non-Special Emphasis Settlements: 

- High Density Settlements 

- Governorale Capitals 

- Other settlements with 1976 population greater than 50,000 
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Rernote Area Settlements. 

Secondary Cities less than 50,000. 

are illustrated in Figures V-A.lspatial target groupsExanples of each of these 
settlement was

each of the spatial target groups, an example
ihrough V-,.l4. For 

capita costs were developed. Complete estimates 
chosen to demronstrate 	 how per 

housing and inlra-urban infrastructu-,E costs are 
of ill the major settlements 

the irrortarce which the Government has 
this appendix. Due to:0hown at the end of 

Said, separate seis of standards hove been developed for 
plrj -ed on isnailia and Port are 

do not constitute a separate spatial target group. These 
4 n, although they 

I4.sown in Figures V-A.13 and V-A. 

housing and intra-urban infrastructure packages
The spatial target group 

gross densities, population, land 
contain 1he following 	 iniorirnotion: settlement 

standards, physical infrastructure, social infrastructure,
requirements, housing 	 analysis.and an affordability
total ho'..,sing and 	 infrastructure costs, 

are based on assumptionsV, the land requirementsrrmntioned in ChapterAs 	 within its boundaries can be 
65 percent of the settlement total area

!hat roughly 
of tne housing and intra-urb,, infrastructure 

riva or saleable land. In all 
of revenue for financingis a poien;ial source

c,,,n1lyis we have assumed that land 	
of taxation.sales or some foim 

futur. urban deveiopmeni whether it be through 
of intra-urbancosts as a conponentnot treated itsTher-efore, we have 

in the section on circulation,cost. As is later discussedinfrastructure 
about 20 percent of the settlement'shave assumed thatrriost settlements wefor 	 is used for other public 

area is for circulation and the remaining 15 percent 

uses. 

group tables are explained in 
The physical standards shown on the spatial target 

some exrlanation is necessary about
of this .poendix, however,the following sections 	 setspatial target group figures. The first 

1he per capita costs shown in the 
per capita

of per capita costs labelled "indicative Per Capita Costs" are the 
to serve newintro-urban infrastructure

capital costs of providing housing and 
new are the total capital costs for serving

pon:ulations. The second set of costs 
upgradina or strengthening existing 

popuialtions plus the caDilal costs of 	
theserve the entire population of 

infrastructure. Since ihe-se total costs 	
the period

they have been divided by the total population at the end of 
sottlement, finance both existing

of total budgetary outlays necessary to 
to indicate the level package.the spatial target group
and new infrastructure 	 at the standards shown in 

populations, these 
Due to different comDositiors of existing populaiions and new 

basicent to settlement even though the same 
costs can vary widely 	 from setle 

total costs of the figureseach. The adjustedhave been suggested 'farstandards 	 aregional construction cost factors. As 
are the base costs multiplied times 

required for both rehabilitation of existing
of the level of investmentcomparison Part VI shows the

of new areas at the standards shown, 
areas and construction 	 asshould be added here 
per capita costs of both existing and new areas. A note 

were calculated as outputs of the 
to how these costs were calculated, since they 	

oftotal capital costs
and infrastructure components. The

individual housing 
of the adjusted total costs 

existing areas were calculated by dividing the portion 	
of the periodat the beginningthe population existingdue to :ehabilitation by 

(as is shown in tables, this is the 1985 population). The remaining portion of 

the change in population duringcosts divided bythe total adjusted capital 
of new areas.the per capita coststhe period is then 
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FIGURE V-A.6 
INTIA-URBAN INFRA STRUCTURE INDICATIVE SPATIAL TARIGET GR4OUPSTANDARDS AND) CAPITAL COST PACKAGES; SPECIAL EM4'HASIS 

EXAMPLE SETTLEMENT:~ IAMD 

I' GROSS DENSITIES 300 PEPSON/IfECTAR ES POPULATION EXIST INC, 11985 150 

FINCTREASE l1986 1990)
 

I 'LAND REQUIREMENTS 'PIIYSICAL~ STANDARDS PER CAP ITA COSTS OF NEW DEVEL-
PRIVATE 6%OPMENT CAP ITAL ILITAT ICNAND REHAB 

II OUSING
 
7* 
 AVERAGE AREA7UNIT 
 AVERAGE UNIT COST: INDICATIVE PER CAPITA COST Z/


4 361-M2 L.E. 2.006, L.E. £18 
 L.E. 95.6I
 

IV. PHKYSICALINFRAS PH S CAL STAN A D I IC T V PER CAPITA COST 2/
 
WATER 
 00 I/c/d 66.0o0 
 L.E. 36.2
 

2SANITATION .- 80ISIi/c/d 60.9 
 0L.E. 41. 

ELECTRIT[ DISTRIBUTION ONLY L148.6 L.E. 39.7N
 
2
CIRCULATION 120I.or 6.7 n /CPT~£. - LE 3 

TEMMWATC 31 11'r-ILUDEDIN IN7ER--U4&N INFRA51ROI$IVRE -

RNPRTAT; ION 0.5 Lf IuiU 5.7' L.E. 1. 

LOTHERS ,; j L.E. 1.PRC'ISIONLESTIMTE~ 5. 0 

TTL-PHYSICAL 
 IN-aSRUTR
.E. 132.5
 

V. SOCIAL-INFRASTRUCTURE PHYSICAL INDICATIVE PE:AIACOST 2/
STANDARD
I~ ~ -- ILE.I
 
EDUCATION ALEXANDRIA STANDARDj LI 
 L.E.~ 19.4 

HEATH4/,- BEDS/1.OOD ' 258 rIL;E. 69.51 N; 

SO IHEALTAFAIS1 I AD1 FSAA I 
NANAIN ISTRAT ICY4/it4 MASTER PLAN ESTIMAT S 43 

tITable 
I 

- 1 I'~ 2 V-A.II4I LE 8.4I L.. BL 

TIOTAL;, SOIAL INFRASTIJICTUP.E 1 . I- lL.E.~ 97.3' 1- 1A 

1WAN LTuV11 MLHOJ IN RA7 ECA IALCOT _B~8cE'COSTS 20~kNkN N>I. L .~ 325.4.~ 
IPiLF~ta.*
~I Rk iABILITA1iJN~I N NN NL.~1 ----------

4VI IN AFFORDAB IL ITY AND COST I $E AREAS s7/ N -TOALPE CAP A ,STS :1TOAL .CQScI L"E.NIV.Z8.6 IINIW 14IIN1 NINI 

7 U- _,PTT IEIO1A IN 15 Z LC S IL 14 
--NI -NNINI INI~NN NN N'iJA4 1 I-I ~OORIONNT AFFORDABLE PECNIAUEN~P . LN 1N ~.0%N N'NlI.1Ni 

-- -- 1-IPNNNNNUAL'LNDU ArCILNIThi WHIIiU N ASN TOTAL COSTS ILEA f ~/M2~y I
 
2
P! IRNNIiN N-,INI~IN hECOVERS. NON-SUBS I DIZED'2iPOP~ ~ ~ N~ NNIINION4SOF CAP ITALCOST 'NET*- OF IT NINNI 10 III~60NNA~N~IiN HOUSIN1NN NG-"N-ARST- TOTAL-'COSTS L.E S I "I-I' 

*IN'Nl N~NNIi'-' NN IN 
1 ~I TOTAL'PER CP1TALCST-SUhS,~ WAES ONLY C. E' 1.71.0 I4,-II43i, 

ATotal s a y not- adddue t o roundfn'; NNN NIN~ N ~ ~A N~~j'* -N-. 
'fol-prices-'in 1979 L £.111 I 

N 23*V1.:1 4'2 O4

7/ NINIiprast ructure costs o) IN 4Nl 

4 other alternathIvesnd t I In Plan Standards 

Aisumpt tonsN Abouti rciabiIta 

I' 

NNOS 1IN![Ecep t 'Ior.. comparison vtt'h totalN 'o aI Iof in shonm Master 'AkgsN~~~outph s I ons5i~U~ n~4 Sta~'&'e%-nc Iae soO1./- ~ cipin o 1t5rslnyaitlcss ~C~iN~NV SitnIII~ ~ shown Inclujde provisions for u.rban he&It r en in~ b Nprira ry Ncar'aclIte I ad to lecodtylX1 
5/NI e costs muNtifafi g dsNtjr,, re NI.A 

2
 

22eAndiWI V.A.' IIN-l- d~',ossuiI d tlImI greR lconsiirucfion cosf factors. e alr .. 2i p 
I & 

cIIo 

IppN n ed sa c ~ Ch a p t e r, ~ on ~ - 9 a e d~m an p er ,c a p ta 1 h ou s eho ld inc o mes and i g ' a a f r a yin1,1 NI' : hYt-cost,,of capital Ofl'12i percent.Iaitd' V . 5N c I ~- - O 
'7 il , recovery erc of 3DNNI rIfNN0 N In r a or , e ; , e tl m n area&. 7 < - - 1 N VJ'/ os 6 dfunnradlnq- or i;capi tal reIab~ilNN ation of ext it Ing frast ricture 

NANI , 0 'I 

per IIN. N i ' - N IIIIN1 NrsI~' nn~l evehpayment' square IPINN' a I NNN - I I1~meter for~siimeabl Aanid...h ch, 1ecve INNIA-ifNI III l ,INo I c. 1 IsI~N i~ ca hous I cost aovecost-'of- cap a , er r tat O~~ ltoU t an apportuni ty porti.!n cipfat~of I2 percent very' 'NI - A IcI 
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FIGURE V-A.7
INTR A URBAN INFYIA5 IRUC1TLItr INDICAT IVI 'tIAIAI 1AR(..1 .. I TANDARD, ANII CA"I ('051 ACKAGS SPECIAL R HASIS 

EXAWELI, %ITTI RMN7 W5VAW ------ 77
 

GRS DEN.ITILS , 0T IEI#A.i(,/.,1cT I'OILA IUIt Ex I',1 ING I IQF, 1 275 000 

'INC'IdASL 1 106-1990) SF.DOD ~ 

1 "LAND PLQUIREMNTS .lY¢IVI ,1iANIAI! "APITA PE' COS"-S of NEW EVELPRIVATE . . ':;D I> !vTE; 1,5.;: .) .. ' ':': : i OPMENTEXISTINGANI CAPITAL R, AN ILITA.M:i : ': ; I O t" INF".RASTRUOCTURE O 

(45%)SETTLEMENT I/
 

--NON RESIDENTIAL 
 17"201
 

__._ __.._ _ _ _PUBLIC _:__ _ _ _ _ _ _ _ _ ..
. 

.. .. ' :PESIDENT IL , 1; . 2IO0 ,': . ': :ITOTAL ,fO~ l. : . . .
 

lu;1fAVRAGL AREA.WI AVERAGE UNIT7 COSI: INDICAT1VE I'P CAITA COST 2 
36 M L.: 2,006 L L. IsB- L.E. 83.07 

1IV . HYiCAL NCi' I'HY ICALLRUTANIAS I ICATIVE PER 'CAI' ITA COST 2/ 

ATI 300 1/c/d 76 . JL.E. .40.8 

SANITATION__ 
 [1801 I/r/d j4 66 
 L.L. 35. 2,i1 
ELECTRICITY 
 Il
71P" 1TIO. ONLY .+ "'143 'f L.L. 39.0
 
CIRCUL ATIO 20 oi 
 5 n4.5 CAPITAI 8' ____________________"_ I L _L )4.5_ L.. h 


: 
"'"' ... ' ...... I-_._________,__...__.._______,.,,___.-t___l_,_____ ,____,__ >___.,:ICJS 1/ 1 INCLUDEDIN IN'PR URHAN INFASTRKCTUPE I- -

TRANSPOPTAT ION I________________
________.2__________ tL 2.2
 

OTHE- - E B
 
, PIIVSICAL ITOTAL :
iNrlASPUCT1iI 
 j L.L. 127.6 

'SOCIAL IN RASTRIICTUFE,;j 
P-IIYSICAL_5iANlDfI INDICATJIVL PEP CAPITA COST 2/ -


EDUCATION : ALEXANDRIA STANDARD 4 
 L 1 5 <. ..
 
'TableI, V-A.13 25. 

, 

21.
 

~I~i. ~7AIR~A1JD SADAT CITY,10%OFAMIiNISTRATICN 6.MASTERPLAN ESTIMAT 43 

TMA' iRJRATRwtluRE 
' L'- 877,
' IL. 77AL 

HOLJS &1NFRASTRICT~rEV I TOTALL IN ANS CAPITAL Cn.S ;,V .'SJA ' LL 2B3.. ~' 4PERCAPITA SECSS i'. 

VIIAFRAIIYANDCOST I ,Nr6WAREASR 7/ CAIPI ~~~'CO~STSE'RCOVERY ITTA TOTI COSTS:LI35g'4' Ii -_ I.~OT07';AL~_6 "A, 1,~~I ARAL, PECTC 3 9 5 . 9. r, r2-.~ 
,: - -, -, . fI;1 P ORTI ON NOT AF F O R 0DAf Lt 7A
 

ANNUAL,'LAND PAMN/I2 
 .WlC1.iNEVAEA$' T[ TOri~LCO ,LEV I , it~,3" V~RE'COVERS' NON.-SUBSIUIZE0) POPo , j ~;t ~. ~ ~'PY.~TM~~ClI~ 
*~< ~ - TON S OF.CAPITAL COST NET, Or' -~ ~-~

~-'~--- ITOAL PEN;CAPIALCOST SUD YWNI',REAS'CNLY- I L.L 38 .3~~
 

%Ia~not4'add du' 'round it 

cir.,os IVK-ce'In '.II ;comort ne'c I h, y..- .onImerlaracost 1 .' oa e r rloeryIveslodhonfl' iIer: ln 51 ad r 
rade n n 1cph' ,re ca"~I's(~R'ji~!~clUhI J,~I el ec c~u I~"' t 

Per.req Lela C IC I' Ia arew factiiIub
heIt i roi, , r eIo ,1 I.of peren ov reoir in addve~Illfoont e' 

. , _ - I- 'j.
 

5/~~~~~-" 
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FIGURE V-A.8
 
INTRA-URBAN INFRASTRUCTURE Sv..PAT TARGET GROOl' STANDARD)S
IND ICATIV IAL AND) CAP ITAL COST PACKAGES: DELTA REGIDONAL SERV ICE 

EXAMPLE SETTLEMENT: CENTERS__ TANTA 

I GROSS DENSITIES 179 -, RY~)N/IIIKCtARES IOIILAT ON F15TING (19851 375.000
 

INCREASE i1986-1990) ___9 ______0___ 

II LAND REQUIREMENTS PHYSICAL STANDARDS PER CAPITA COSTS OF NEWDEVEL-
PRIVATE 6% .OPSIENT AND CAP ITAL REHABILITATION 

65V. OF 
EXISTING INFRASTRUCTURE OF 
0 -RSDETIL 5)SETTL EMENT ~ 1/ 

--NON RESIDENTIAL 
 12.%
 

PUBLIC 
 - 5-

TOTAL 100% 

HI.
IOUSING I__________I___________________________________
IAVERAGE AREA/UNIT AVERAGE UNIT COST: 
 INDICATIVE PER CAPITA COST.2/


M2 L.E. 2,z256
[36 ]L.E. 
 468 L.E. 83.84.
 

IV. PHYSICAL INFNASTR1_TURE 1PHYSICAL STANDARD IINDICATIVE PER CAP ITA OT2 
_________ I * -~ I-L.E.COT/ 

WATER 351- I/c/d 103 ,L 
 .E. 53.5 

SANITATION 89I/c/d . 69 L.E'. 36,2
 

ELECTRICITY DISTRIBUTION ONLY 
 14.2 'L.E. 31.0
 

CIRCULATION i20 or 9.7 m-/CAPITAJ 98 jL.E. 14.2.2 

TLECW41CIATICINS 3/ 1IN CLUDED IN INTER-URBAN INFRASTRUC URE 

TRANSPORTATION i uD 17 L.E. 5.0 

OTHERS5 PPN151CNIAL ESTIM'ATE 10, L.E. 1.4 
"
"I'F' F :kTOTAL: ' PHYSICAL' ,, 'INFRASTRUCTURE. " : -L.E. ; " , , ,', " : , : : , : , ' ' ' " 141.3' ,, : i " : I F " ,,'
% ,: : ".:/: , , : ;, ., . . , 1' ,> ' '
, FF', ' F:,:,: " " . ; I • • :' ,.<, Fy, ' : , F, : ,': . ,. ,.' , ,, ; . ,:* % - f 

V SOCIALI INFRASTRUCTURE PHYSICAL STANDARD INDICATIVE PER CAPITA COST 2/ ... 4f I _______________ I L.E. ' 

EDUCAT ION - ALAIRI 1 * Y.>L.E. 5.5 :*~ 

1/ 79 BED5/i.ooOuHEALTHIY . i',jt.l~ 32 . 7. 
SOCIL AFFAIRS, AND ( 30%iof SADAT CITY
 

*ADMINISTRTICNA)THERS MASTER PLAN COSTS: ; [LE:L 7,85

_____________ITabeVAI 128 

ITOTAL: . SIAL INFRASTRUCTURE . -'< LE.1 125.6 :.. 

,:V. TOTAL 1U4CAN INFR~ASTRUCTURECAPTLSTS BS COSTS' 'F .. J1L.E. oPER CAPITA III - WE -- I .-

I' F~ 7r~TEH-~I I- A5~5/~LNIj RLHABILIIAI ION _____- 41.7IL 

FI' AFF~'~~ AND C AREAS 7/ FTOTALIOVRAIY, FSTE 
 PEPICAPITA COSTS TDTXLFCOSTS1LE 2.3,-'W FFH.FF " REOVR 6/'F fFF, F~~' PORT IN N07 AFFORDABLE JT 
IFiIN 'AREAS Se TO IKATLOQI '297.2 'F.FF
 

'F - ~~ FIFPORTION FOT rF PER ENTAGE-I'',"'' 0.~ F" 

' ANNUALI~ LAND-PAYXMENT/M2 WHI- 'NEW F3. j '",/M2" 7'INE"AREAS,~~1I ITOTAL "COSTSF F' 
-' FF~~~~' 'FF~~~I 4 RPECOVER S-NON -SUBSIDIZED POR- FF4'~'F ~ 2 -F 'FFFF F'F F

SF "CIoNS'Fc A ITAL. COST.NET1' O ,~~A ~ * F~F~,'?~ 
FF~~~~~~'~~~A II O SN '-oT'9/ %CLOST , 1 TOTALCOST1 IFSTN LAS 7F'F I F' ,FFL ; 10 /~I'~-1'S F'~FF~"~ 

- - I'MCAP ITALFCOST 'Nr, ARE[A NYe ~ I .339:0 f~F~F' F4'J~4[TOTAL1 tliIY 

~ Total wVmay noI add, duc to roundcitni,-
'' -''4I ~~ 

-1~Al11c prIces, 'in1 979FI..E about l ta its-Assumtions on AndF~F~F'eab -F V.'23k,24 
I' Exelt' ,'matson~ ,wtIh total,' costs 1of other alternAt Ives. sho",-mtn teaaFr ant ndAr akae Te ro mj i t o -i F' 

ba~e n ee.ldi -' r' In- er'6rbanF, Ifras Iructure ceo,I 4SeeChapt er :, V. .I~r IIHFn ISec't~ :4/ 5 t andea tcap'ta~.cast sF shon'4hnclude prov's s1onF'for-~'d 'eare 
1

Lrban Fp rlnry'he'a IthF'care fact II iti~ IIo~ eonovV<~~F 
5F' A nF A ped 2F F 14' 
5/ IF ae coalt rUI t i' I ted t Ime, 'req Iofla 1'can I ruc tton ras1, a o 5~ec T.6Ie 


Based on mBdidn perI capit hous-ch'old' FI-Ito m' ~IA ndFsaV qS"(ee a fordaht
4'tn 
 in( Chap r, 5ct I I ad r.,FF j~ 
ppor I tn co1, cer d of vea rs.'"4 F F OPd ly fcap I IoF12 per enFtFand -A rccover t 3D FF 

1 F'-I,' 7/ 'In j'Ij;a a'. ne~ set t~iin areas'. F' 1FF -4I -FF~ B/ Coss'6f upsfra.d inR.; creap 11al rehab Itation Catiapjq'I r a'struture 
'F pamn~r sI uhr re For sArcile.Vif 6 infhre~cverithc nonb,

711' 1:; '' F 'i'er j -
A- F r oFFi Fui I '4si n of': '2 cost Irhyou I: : n c:: An,: 60p,c'r t u n i I t i? 2C;r1:r,' - overy pe i -

.. 
 ,F - . '7 , , F F 



INTlA.-'RANFIGURE V A.9 

INTP-11HANINPI1ASTUUCTURI. INDICAT V %PI 7ARC(1 .Ii~ii AND) CAVIiI COSTrPACkAr.ES: HIGH DENSITY St.TTLFUI.NIP1VA AI C.0111ANIIAIOS 
I IA~ I.I. 	 SETTIMEI : 1.1OU - I 

GSS D N IIES 611 IV'4JN II I A RL', 101ULAI ION EI S~ITING119e5) 4 271.000j 	 ~ 

It. 	 L REOI)REMF.N15 SIANIIAHI)S CAP'ITA Or- NEWDEVLL-j.AND PHYSICAL PER COSTS 
OI'MENI AND CAPITAL HRE)"LILITATIM,

PRIVATE. ~ OF.EXISTING INFRASTRUCTURE-OF 
SETTLEMENT I/ 

-- NRESIDENTIAL t% 

PVBL IC 	 3. 

TOTAL .10f7
 

Ill. 	 HOUSING 

AVERAGL ARLA/IUN IT -AVERAnE LINIT ,CO'i: INDICATIVI. PEP. CAl' VIA COST 2/ 

16'ATP* L.,2 .256 L~ .. 468 	 L.. 58.2 

I V . MUSICAL INl*RASTFULJzRU1r PHYSICAL STANDARD INDICATIVE PRCAPITA COST 2 

WATE 300 1/c/d 28.7 - L.E. 14.0 

4ANIAON-165 i 1/c/d 397L- 9, 

ELECTRICITY Vl15rkRill'TION ONLY 489L.E. 25.1 

CIR4CULA7 ION ~ 2M or 6.7 mi /CAP11 AI 12.9< L.E. 2.8 

TEL ECt.1fICAT IOfS 3/ INaMU0EWIN'7fEF,4IRlik INVR-A7JRiXMIRE ~ 

- TRANSI-ORTAT ION t- , oul 	 L. L. 0.5 -. 

4 -- -i.OTHEPS - PRO1,1IS(tW 'ESI IIYTE:- 5.' U4 (L.E. D .S -- 

iTOTAL. PHSIA INFA5P*CTIF L.E. 62.2 

t.4 	 SOCIAL INFRASTPUCTURL PHYSICAL SIANDARD INDICATIVE PFF CAPITA COST 7/ -

EDUCAT ION ~. - ALEXANDRIA STANDARD 41 L.. ). 

HEALTH L/1 2 '4.S0EDS/)ODO L.E. 38.9 4 

~I~.AFFAIRS, MT)~ - AR OERNORATE 44 

4 ~ A - OTHERS- * STANDARDS "23 ' 	 1.fMNISTRAT L. 
* - , 4 Table - 74 4 -,~ 

TOTAL, SMI&L. NP5R~T~. -	 56.4 

4' ~f4~~4~V2 MAL AN'DINrRASTPIMTuRI: c~pAr mcslOsT HAS cib FT 	 L.EY.27' 844TOA.IItzvS1w iT-COT 

44 4 -- X-, I t.04-- 01AL L U6b r4 ' L L . 3tib. !J-I~ - ~~4PER CAP ITA 	 A 

4i . I I - -DAIIMN COSTf NEW.AREAS 7/ TTL1'iCPI CM1'A c~.;'1:r.2.1-

PCPY 6/ JXPORT ION N DT AFVOCfARLE P-E-TG it-444 44 '"Y 

~- '44--- -~-~' '-~ 9'"2' f~POPIM~ NOT 4AFFORDABLI 
4 
: P117 4 -'4--- -4- -4 4444 ~4~J 

- f-.~ ANNUAL LANDPAYMENT'/NM2W~l ICllI ['NE'RA TTL A,- COST S ,L-. 7'' 28~ 

- -' 4-4~ 4;COVERS NON. SUIRSID'IZED' PMI.-

H-IG07S 9, _EXIST IF4 AREAS'4. TOTA ",COST.S "L.E. 2f42B'/M7'--, 

' 
4 'ITOTAL'. ErlrCAP itAI'COST SULl]SI M WTW AREAS4OiMAY -- 2'", 2AA~17~'$''' ~ P -

10 1oa IsmnA y notadd d c to r oundni ri--4-~'i 	 4~t44~ iE-~> YP~~~ 

EXClj;OMpar1p . n i . coo -ot aIs n t e 'on n aster. . Slanimrc Pakg %7 c ncto; total & b,0 n-e 

cost , I4/~ I ra f. I ru c I u E eti J Ca6_;:
 

be been j'ncb-did' iWnte -rh nlirib r t~r~4isSeeCh ptr4.AeIa Il~ . 
Ll Sindidan cp oa iiihown'include 'p rrvI on , Ifor urban primary' httb care facl''1111-' in adiIin10rodr 

- eh e I.i I4 4.44-4444r 
iaLe cost mul tip coariuo~cs &I'dpe.eIna br'e lab)E -V A. 22 1 ApedIx .fact or&. 	 , 

in-44Ca4d4-ib~ng &EdI [isr24 on''4e ir 	
4 
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7/ 1n I I)77i raa or Inr.'~settle menIa"a'' ,- rri - 4 ~ ~ 4, ' t~'P, 
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hoI" '"" os'at an44opportui i y coal aof capi is) of 12 plerceil- ov'er at 30-Ys recvr y, period, 
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FIGURE V-A.1O . 

INTRA-URHAN INFRA JI(UCTURE IND ICAT lVi. 
. 

SP'AT IAL TARGEIT GRIOUP' SIANIIAWBS AND) CAP ITAL; COST PACKAGES: 
FXAM'LE 5.TIFMlFNT: 

NON.-SPECIAL. EW'HASIS 
"UMERRATAT1T 

I GROSS DENSITIES 168.3 Pi:RSON/IIECTARES POPULAT ION EXlMrING 1198151 

INCRLASE I IqBI-i9901 

153,000 
210000 

It. LAND REQUIREMENTS 

PRIVATE 

-- RESIDENT IAI': 

PIIYSICAL STANDARDS 

61% 
_____________SETTLEMENT 

(45%) 

'PER 'ZAPITA COSTS OF NEWDEVEL-" 
OPP.IFNT AND CAPITAL RLIIABILIrATICW 

OF IX15TINC INFRASTRUCTURE Or 
I1/ 

--NON RESIDENTIAL 

PUBLIC " 

(20%) 

35% 

, 

TOTAL 100% 

II. HOUS5ING 

AVERAGE AREA/UNIT 
36 M2 

I'I 
AVERAGE UNIT 
L.E. 2.006 

COST: 

'I~ 
INDICATIVE PER CAPITA COST' 2/ 

IL.E. 418 IL.E . 68.83 

IV. 

3.. 

P'{YSICAL INMISTRUCTURE 
__________ 

WATER 

PHYS5ICAL. 
____~~~ 

237 1 /c/ 

STANDARD 'INDICATIVEIL.E.' 
54.09 

PER CAPITA COST 2/ 

L.l 27.65 

CIRCULATION 

TELE021AVLICATIONS 

'120% 
3/1 ,3~ 

or 11.9g1k/CAPITA, 102.45 

IWI.UDD IN INTEF-URBAN 

L.E. 

INFRASTRUCTUJRE

13.27 

'AI 

TRANSPORTAT.O 

OTHERS 

TOTAL: PHYSICAL 

3 ;08 bl~US2.3, 

PRVSOA 

INFRASTRUCTURE 

ESTINIATE 2.0 

3 "jL 

L.E. 

E. 

05 

104.16 

V. 50SCIAL INRASTRUCTURE[ PHYSICAL STANDARD' 

E~uCATION"'ALEXANDRIA STANDARD 
________________Table V-A.I 1 

HELH4 .0.BEDS/1,O000 ' 

5=41L AFFAIRS, A!ND ' CAIRO3GOVERNORATEIAINIS7RATIGJ/DI1MIERS ,'ISTANDARDS' 
','.' ~ ' - '~ TablIe V- . 1 

TOTAL1' SOIAL' INFPASTRLCTURE 

I 

INDICATIVE PER, CAPITA COST 

L E 
'LE 

41__________________ 

22B 

7 '3ILAI. 

2/ 

IL.E. 

I 

L.E. 

177.''7 

77 

0-919 

61.0 

<','3 

3 

VI. TOTAL HOUSING, AND INFRASTRtCTURE CAPITAL COSTS " '' ASE ,COSTS ~"'"~"' 'IL. "239. 03' 

VII. AFFORDABILITY AND, COST NEW AREAS 7 ' OT ./ TOTAL, PER CAPITA COST' A2'CSTIL.E; 2 .9'1"' 
RFCOVERY 6/ '' ""' I PORTION NOT-AFFORDABLE PE TAGE 1________________ 

'33 !~ i E,'~5'II~G AREAS / 1OTA',P =,A~ACSA 'COS.kt;L.E. 34j4.10"3ij 

33 3C~PORTION NOT"4AFFORDABLE PE CENTAGE I __67Q''" 

S ANNJUAL LAND PAYMENT/M2,WHICIlI :NEW' AREAS" 4 TOTAL COSTS $L.E. M2 
" RECOVERS'N0N-SUBSIDIZEDPR', j '334~', 3 
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The aTffordoliii v or u lvsis Shwlown on fnrt VIIas, UrnpJ3i iOns of 11hv fiourestthat h psrlhol d di spo:ll,le incor,-", Will 
was based on 

corlintuje
at a growth rate of 
I rise i.ireal lertrs3.85 p'erct,I erennu. 

Two different (0,suTiptions about the irra)ect ofand savings were inode this increase in household incomlesto illustrate its irnporlance on a household'safford abilitya set of housing arid toinfrastructure standards: 
* The first assumption illustrates the impactstandards of a policyin an economic climate where 

which pursues high
slowly. household incomesTherefore, and savingsto illustrate growthis, Eslimatea household's incomes and savings 

I costs were tested againstwhere the base incomes remainlevel throughout at the 1979the planning period.
 
0 The second assumption illuslrates 
the irroctaffordable standards in 

of a policy which pursues morean 
are growing 

economic climate where household incomes and savingsnre rapidly. To illustralein 1979 prices were this policy, Estimate II costsmeasured expressedagainst aincomes household's affordabilityand savings when its baseare increased in reel terms to 1985, 1990, and 1995bases. 

Since NUPS housing and infrastructure costsboth household savings are expressed on aand per capita basis,incomes wereusing 1981 also expressed onGreater a per capitaCairo household basissizes since surveyssource of household of Greaterincomes anu savings. These 
Cairo were thetwo assumptionsincornes, and savings about householdare shown in Table V-A.2: 

TABLE V-A.2 

PER CAPITA HOUSEHOLD INCOME AND SAVINGS ASSUMPTIONS 

HOUSEHOLD 

HOUSEHOLDS
 

INCOMES 
 1
SAVINGS
 
(L.E.)


PERIOD (L.E.)
ESTIMATE 

1979 base 

I II I II
 
208 
 208 
 A531986-1990 453
 
208 
 251 
 453
1991-1995 547
 
208 
 303 
 453
1996-2000 602
 
208 
 366 
 453 
 622
 

As Is discussed 
In Chapter IV, household savings were projected
to Increase between 1979 and 
1990 at an annual growth rate of3.85 percent and thereatter at 1.93 percent. 

SOURCE: 
 NUPS.
 

224 



These two assur-ptions obout household incxnes and savings hove major impacts onsubsidy re~luirernents for intra-urban infrastructure financing. To illustrate thedifference, the subsidy requirements for Greater Cairo's housing and intra-urbaninfrastructure including construction of a subway are shown in oFable V-A.3. 

'The affordability analysis was derived from a variable payment mortgageforrnula. This affordability projection represents the combined effect of increasinghousehold savings plus the present worth of annual payments made by householdshaving rising incomes on the household sector's ability to afford increasing
portions of the capital costs of intra-urban infrastructure and housing. The 
formula used is as follows: 

r(A)(%HSG)(Rl)
Household Affordabilty (I + I)(i-) + SAV 
( I - i + p) [INV 

Where: A Annual
= household Income 

%HSG = Percent of household IncotnrK which can be 
spent on housing and Intra-uroan Infra

sTructure 
RI = Regional Wage Index (See Chapter V, 

Section II) 
I = Opportunity cost of capital 

n = Life of investment 
p = Percent annual growth rate of household
 

incomes
 

SAV = Household savings
 
INV = Investment In housing and 
Intra

urban Infrastructure.
 

SOURCE: Variable Payment formula and NUPS analysis.
 

second more static analysis of affordability has been used to measureaffordability of the Suez Master Plan in Appendix D in which no allowance was madefor increasing household incomes as is typically done in project analysis. However,since NUPS macro-economic projections indicate the likelihood of real householdincome growth, such an analysis would not provide an assessment of likely increasedcapacity of households to afford greater portions of the total capital costs ofhousing and infrastructure in later periods of NUPS. Therefore, the affordabilityformula shown above was developed to show this capacity. This formula shows thepresent worth of 1980 household incomes only. 

The next to last rows of Figures V-A.l to V-A.14 show one possible mechanismfor recovery of the non-housing costs of intra-urban infrastructure. As wasmentioned earlier, land costs have not been included in the costs of housingand intra-urban infrastructure beccuse land has been treated as a possiblesource of revenue for financing intra-urban infrastructure investmen,. Thissection of the figures illustrates the size of the annual level payments which 
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TABLE V-A.3
 

SUBSIDY REQUIREMENTS FOR GREATER CAIRO'S HOUSING AND 
INTRA-URBAN INFRASTRUCTURE 

ESTIMATE I: EXISTING PROPOSALS
 

PERIO TOTAL PER CAPITA PERCENT TOTAL SUBSIDY 

CAPITAL CAPITAL NOT SUBSIDY PER CAPITA 
COSTS' COST IN AFFORDABLE REQUIRED NEW AREAS 

NEW AREAS FOR NEW 
AREAS 

(LE.MILLIONS) (LE./CAPITA) (%) (LE./MILLIONS) (LE./CAPITA) 

1. Incomes and savlngs remain titthe same base
 

1986-1990 4,700 1,810.0 49.7 1,729 899
 

1991-1995 5,218 1,794.0 49.3 1,988 883
 

1996-2000 5,965 1,796.0 49.3 2,322 886
 

2. Incomes and savings rise In each Deriod
 

1986-1990 4,700 1,809.0 
 39.3 1,366 711
 

1991-1995 5,218 1,492.0 
 29.3 1,183 526
 

1996-2000 5,965 1,796. 
 20.8 968 
 369
 

1 Telecomnunications are excluded.
 

SOURCE: NUPS.
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would be necessary to recover the non-subsidized, affordable portioiis of the 

capital costs' of intra-urban infrastructure through either lease payments or 
assumed that housing

property taxes. In calculating these payments, it has been 
or 

costs will be financed through other mechanisms, whether through the private 

public sectors. Since the affordability analysis presented above does not 
taxes) the payments shown

discriminate among recovery mechanisms (direct, indirect, or 

in the table are affordable to households. The methodology for calculating these 

payments ispresented in Appendix V-B. 

The total per capita capital cost subsidy requirements in the final portion of 

the table -are the arnounts of intra-urban infrastructure investment which must 

be financed through other sectors. Although we have not distributed these subsidies 
infrastructure can 

among different types of infrastructure, since any type of 
is likely that these subsidized costs

be financed through the household sector, it 

be used to finance social infrastructure. This is because most


will probably 

components of physical infrastructure can be financed through some form of user
 

payments or property taxes as suggested above. However, it is

charge, lease 

social infrastructure through these mechanisms.
frequently more difficult to finance 

they will probably be financed through transfers from other sectors.
Therefore, 
However, it should be emphasized that these subsidy requirements can be reduced 

as is shown in Estimate I
through appropriate choices of standards. Also 

of housing and intro-urban infrastructure costs of the Preferred Strategy', greater 

achieved through selecting standards which 
measures of inter-regional equity can be 

as Greater 
are more or less affordable to relatively high income regions, such 

the resources represented by
Cairo. If appropriate mechanisms for utilizing 

can generatecan be developed, households in these regionshousehold savings 
to reduce overall subsidy requirements in 

surplus savings which can be used 


other regions.
 

discuss the standards used for both
The following sections of this appendix 

and intra-urban infrastruciure costs of the Preferred
estimates of the housing 

viewed as absolute standards, butstandards -notStrategy. These should be 
designed.

as targets around which individual programs and projects can be 
scope for variation in these target

At the program and project level, there is 
the target standards and their indicative per capita

standards. However, 
means for evaluating program and project level 

costs should be viewed as a 
proposals. 

Ill. STANDARDS OF SPATIAL TARGET GROUPS 

A. Housinq. 

considerable effort to studying
The Government of Egypt has recently devoted 

This has resulted in preparation of 
and seeking solutions to housing problems. 

Housing Policy Statement of 1979 and experiments in several different 
a National 

sites and services projects to new towns. and 
housing solutions ranging from 

average standards which are 
satellite comm-nunities. The following is a sampling of 
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representative of fungw of housing solutions. While thesea standards and CoStsrepresent averages targcted at rre'dian household income levels, they a,'e intendedto represent a range of housing sa,ulions at a varietyoverage standards of costs. These differentwtre used to trace thru .h the irnplicalions of adoptingdifferent housing policies such as high standards, low cost recover), policiesto policies aimed at greater private sector participation and reduced publicsector spending. For excnple, in Estimate I of the Preferred Strategy Costs,standards of housing for Suez are high; as a resultstandards, roughly 56 percent of the total 
of these and other high.

costs are not affordable. Howeverin Estimate II, where greater cost recovery and private sector participationsought, lower arestandrds result in the non-affordable portion of costs being
reduced to 37 percent.
 

The hiahesi standard shown in Table V-A.Ij is the average standard of housingprovisions of the 10th of Ramnadan First Stage, i.e., 74. square meter flats havingaverage per capita costs of L.E. 1,040. These housing provisions rangehousing having built-areas of 15 square meters to luxury 
from core 

villas and town houseshaving built-areas of 135 square Theneters. 10th of Ramadan standards were chosenover other new town sandards bcause many of the units proposed by the masterplan have been built and, thus, unit costs can be reliably projected and becausethe buildina conditions of 10th of Rconadc-- are typical of many urban desert
locations.
 

The next two standards sht'wn 
on Table V-A.4 have been derived from the NationalHousing Plan of 197?. The standard with an indicative per capita cost ofL.E. 552 was derived from the minimum standardsquare of the Plan, a flat having 45meters. However, to provide more flexibility in construction and design,the flat was costed at _.E. 61 per square meter rather than the suggested Plancos-'of L.E. 58 per square meter. The second standard shows the impact ofincreasing the minimum National Housing Plan standards by 25 percent so the percapita costs are L.F. 690.
 

The standard derived from the indicative per capita 
cost of L.E. 418 was thatof informal housing construction of Greater Cairo during 197P. During theto 1981 period, the informal sector in Greater Cairo built an 
1976 

average of 68,000dwelling units per year or a total of 3-40,000 dwelling units. dwellingconstruction rate represents 
This unit a potential investment in housing and land ofL.E. 2.2 billion in all urban areas in Egypt. As a result of informal sectorbuilding, the median dwelling unit was 3.35 rooms or roughly 36 square meters.(See Chapter V-If). The 418 perL.E. capita cost was used for most ,of the
reduced subsidy projections of 
 capital costs of the Preerred Strategvthrough the impact to traceof a housing policy which aims at maxim m privatefinancing sectorof intra-urban infrastructure. At this level of expenditure, NUPSprojections of household income and aresavings adequate to finance all housingcosts, plus portions of other intra-urban infrastructure. 

An attempt to follow an urban policy of providing housing at roughly thestandards or estimated value someof existing housing is suggested by the lowestindicative per capita cost, L.E. 390. This cost was derivedvalue of rehabilitating the existing housing stock as 
from the estimated 

presented in AppendixI of the Draft Final Report of the Construction Industry Study. The unit areasshown in Table V-A.4 are roughly equivalent to the average unit areas of an 
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TABLE V-A.4 

TO COST HOUSING REQUIREMENTSDWELLING UNIT STANDARDS USED 

OF THE PREFERRED STRATEGY 

(1979 L.E. PRICES)
 

INDICATIVE UNIT 
 UNIT 	 TOTAL
 

UNIT
AREA 	 COST
PER 

COST
CAPITA COST 


REMARKS
 
(m2) (LE./m2) (LE.)
(LE./CAPITA) 


housing 	of 10th of Ramadan.
Average 	cost of 
74 70 5,180
1042 


Minimum flat of National Housing Plan of
 
50 69 3,450
690 


1979 Increased by 25 percent.
 

flat of
Minimum-sized or "econo4nic"
2,760
45 61
552 

National Housing Plan.
 

Average cost of Informal sector housing In
 
36 	 55.7 2,006
418 


Greater Cairo.
 

Average "value" of existing urban housing
 
35 	 55.7 1,950 


1 of the
390 	
according to data from Appendix 


Draft Final Report of Construction Indus

try Study.
 

based on Tanta
Delta redevelopment cost 
62.7 	 2,256
36
468 
 for existing
 

dwellings.
 

Delta redevelopment: 


case: Includes compensation 


High Standard/Public

4,890
45 95
890 


fSector Finance.
 

SOURCE: 	 NUPS.
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e>isting low standard. In the ab)sentce of other data, this value was .selected 
to represent th. overmge invstrr,-nt of the existing horsing stock. 

Two standards were used for encouraging redevelopment of deteriorated core 
areas of Delta setlletnents. The first is based on data developed during the 
Illustrative Development Project focused on Tanta. Analysis of "kisin" data 
coupled with ground surveys indicates that 16 percent of Tantai's 1980 population
lives in dwelling uiis thoi are .eriousl) dceriorated and sriodl be replaced.
In one project area consisting of 50,850 people (roughly 10,550 dwelling units),
it was assumed that conpensation would have to be paid to existing owners and 
tenants to enable thern to find temporary quarters during redevelopment and to 
compensate them for the disruption in their lives that inight occur during
redevelopment. This cornpensation was based on 30 percent of the value of new 
construction of flats of similar space standards (surveys conducted by the 
Governorate indicate that the averaqe built-area per family in the redevelolynent 
area is 33 square meters). This would result in on average con-)ensation per dwelling
unit of L.E. 710. In redeveloping the area, it was assumed that the land would 
remair, in private ownership, thus, no land purchase prices were included. The 
project area presently has a net density of 1428 persons per hectare and consists 
of mainly one-storey buildings. If the redevelopment averaged 2.5 floors, roughly
23,470 new units could be construcled, 12,920 units desianated for new population
while 10,550 would be targeted for the existing population. If this redevelopment 
cost were applied against Tonic's total population projected for the 1986-1990 
period and the average cost of informal housing in Greater Cairo used to project
other housing costs, i.e., L.F. 418 per capita, then the total cost of providing
housing for Tanta's new population during the period (117,200) plus redeveloping
the decayed areas (50,800 population) is L.E. 468 per capita. 

The second redevelopment slandard proposed for Delta settlements assumed that 
compensation would have to be paid to existing tenants equalling 60 percent of the 
value of minimum per capita cost of a 45 square meter flat proposed by the National 
Housing P!an. Since this standard was developed before more detailed information 
about the aeneral condition of housing in Tanta was available, it assumed thai 
this compensation would add about L.E. 388 per capita to the costs of Nalional 
Housing Plon redevelopment costs of L.E. 552 per capita. Thus, total redevelopment 
costs would be in the range of L.E. 890 per capita. 

RB. Physical Infrastructure Costs 

The costs of providing physical infrastructure (such as water, sewerage and 
road networks) vary with changes in gross densities, population size and the 
consumption standard used to design the system. Lower settlement densities reauire 
longer networks, thus, higher costs, to serve similar populations than do 
settlements with more compacI forms and higher densities. It is fairly evident 
alsc that higher con.umption standards result in higher per capita cost than 
lower standards because networks must utilize larger sized units and treatment 
plants must be similarly scaled to handle larger capacities. 

We have attempted to predict the impact on the per capita costs of waieri, 
sewerage and circulation of different settlement densities and consumption standards 
by using functional relationships developed from data supplied for the Provincial 
Water Supplies Project, and standards and costs of recent settlement projects 
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The water supply costs are the most
currently being implemtnted in Egypt. 

thf-y result from surveys of most major settlements in
comprehensive since 

The functional
Egypt conducted durinq the Provincial Waler Supplies Project. 

analysis of the data supplied by these projects
relationships which result from the 

the figures show, per capita costs
is shown in Figures V-A.15 through V-A.17. As 

in standards and gross densities. These costs
considerably with changesvary 

as a means of evaluating different settlement densities
themselves are presented 

prior to detailed feasibility studies or detailedand consumption patterns 
(See
infrastructure networks.information about the condition of existing 

also Section 9). 

The costs of electrical distribution systems were found to vary more 

density at the settlement level due to the
significantly with population size than 

investments in transformers, substations, and intra-urban
requirements for 
medium to high voltage networks. Overall, since the A.R.E. relies on the 

generation and distribution of its electrical power,
Unified Power Grid for bulk 

function ofstandards are more asettlement distribution costs and consumption 
than are other intra-urban infrastructurenational electrical power standards 

level. Thus, most costs of electrical
which functien entirely at the settlement 
power generation and bulk distribution have been treated at the iner-urban 

in Chapter VI. Data on existing settlement level electrical
level and are shown 
power loading has proven difficult to obtain due to the complexity of the
 

than one distribution
 power network. Many settlements are served by more 


source. Further, there is not a nationwide settlement level study of power
 

master plans have focussed their attention on

requirements (the power sector 

demands and power consumption statistics are only availablenationwide power 
more detailed 

from the EEA at the qovernorate level). We have requested 


the Egyptian Electrical Authority and the Ministry

settlement ;vel data from 
of Power, howvver, inis type of information would require a speciai study of
 

Thus, it could not be supplied to the project.

settlement distribution syste-ns. 

on data of electrical power distribution systems of recent
Therefore, based 

"Urban Standards and Costs Working Paper,"
settlement projects shown in the 

the order of magnitude variation in per capita costs
Fiaure V-A.18 shows 

systems according to variations in
of intro-urban electrical distributIion 

population size. (See also Section 1.)
 

which was used to cost inter-urban infrastructure is
Telecommunications data 

VI. Since the bulk of the projected revenues which the
shown in Chapter 

to finance futureestimates will be necessaryielecorrrnunicaiions sector study 
network will be non-residentialof the telecommunicationsoperations and expansion 


(94 percent derived from business subscribers, telegram and telex services,
 
all of the costs ofother non-residential services),international services and 

from the intra-urban "Modified
telecornmunications networks have been excluded 


Standard" version of the infrastructure costs of the Preferred Strategy.
 

costing of the other settlement
Since these costs were included in the 

included in Estimate 1 of the Preferred
alternatives, they have, however, been 

done so that the costs of the Preferred Strategy could
Strategy. This was 

the other settlement alternatives.be compared directly with the costs of 

These costs have been shown in Chapter 11 and are detailed in the tables at 

the end of this appendix. 

The spatial target group intra-infrastructure packages show the costs of water 

and sewerage systems at standards which range from the national average consumption 
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WATER SUPPLYPER CAPITA COST OFINDICATIVE 
DENSITIES AND CONSUMPTION RATESAT DIFFERENT GROSS 
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OF SEWERAGE SYSTEMSINDICATIVE PER CAPITA COSTS 

AND TOTAL SEWERAGE FLOWSAT DIFFERENT GROSS DENSITIES 
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INDICATIVE PER CAPITA CIRCULATION COSTS AT DIFFERENT
 

GROSS DENSITIES AND LAND REQUIREMENTS
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INDICATIVE PER CAPITA COSTS OF INTRA-URBAN 
ELECTRICAL DISTRIBUTION SYSTEMS 
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sIandards of Irr.j or s-t Itl ,enI. (vxc luding Ith1 r'nrial Cities, Alexandria and 
Gral er Cairo) toathose of Gr eater Cairo. The.,s' sto,idards and their sour ces 
are shown in Table V-A.5. Exce-pt for selfleirvwnls where nusier pbans have been
prepared, sewerage stlandards were based on 80 percent of water consumption
standards net of allowances for losses and standpipe constmption. The table 
shows generally how standards were applied to different categories of cities.
However, applying the rule, some modifications were tiode for special conditions
found in some settheMents. For exaimple, the standard!; of high density settletments
in ihe De;la were increased lo the level of the special emphasis settlements 
to allow for greater dtnands which might be created on water and sewerage systems
by more dense seli ler-ents. Also, in previous infrastructure estimates where
existing standards in individual settlements are arenter than those proposedfor the seti.ement's spoiol lta-get qroup, i hig ,er sliandard was maintained. 
In the reduced subsidy estimate of inro-urban infrastructure costs, costing 
was mnoaintCied at the standords proposed for the ,spatial tar get group. Thus,
as the per capita costs which result are lower, sornie of the settlemeni's excess 
produclion capacity could be used to maintain on inlerrr ediate standard. This,
however, happened in only three Delta settlements. 

The magnilude of the costs required to expand Creater Cairo's water and sewerage
systems have led many to conclude thai it is more expensive to expand
exi.,ting Ldililies than it is to construct conplelely new facilities. This 
appears corre.i b,.cause frequently the costs of rehhciliiating the existing system
are arded io costs of expanding the sy.,Iem to serve new population growth. The 
costs aiso a ;)ear higher because the costs oi rehabilitaiing the existing system
include the cosls of strenjiherinc capacities to serve existing populations a! 
hiaher slandards and frequentily io add new population to built-areas already
served by the utilities. A more accurate co'nparison of the cost of expanding
an existing system with .he costs of buildin, a new system is mode by comparing
only the costs of rdding new population lo the existina system and assuming
that the cost of rehabilitation of the existing sysiCe would have to be incurred 
regardless of whether or not the existing systern is expanded. With such a
comparison, the costs of expandinc Greater Cairo's waler and sewerage systems 
compare favorably with those of the new towns, even at similar standards. 
Greater Cairo with a water master Dlan service population of I{. million has 
a projected consumption slandard of 584 liters/capilo/day and estimated unit 
costs of L.E. 9? per capita for adding new popolaiion to the system. Sadat 
City, Ith of Ra-rnaarn and the 6th of October, which have considerably lower
2000 populations, have consrrnption standards of 436 

year 
to 480 liters/capita/day, but

have per capita construclion costs of L.E. 209 to 193. (Se, Table V-A.6) 

Circulation costs ore based on the costs of constructing road networks atdifferent densities and per capita land requirenents shown in the NUPS 
"Urnan Developnent Siandarrds and Costs" working paper (October 1980).
These are surrrnar i7ed in Table \/-A.7. Since relativel-y little data exists
aboul acual land use in Egypt's settle_menIs, tI(. land requirements for 
circulation were fixed at 20 percent of total settlenc . . area. This percentage
corresponds to estimates of FOyoum's circulation component which is roughly
6.0 meters per capita or 19.6 percent of its 1980 area (Development
and Plannification Project of Fayoum City, University, the Developrre.nI
& Technology Planning Research Center, 1980). Table V-A.7 shows that 
both Sadat City and 6th of October have achieved lower percentages of circulation 
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TABLE V-A.5
 

STANDARDS OF WATER AND SEWERAGE SYSTEMS USED TO COST 

THE PREFERRED STRATEGY 

SPATIAL TARGET 
 CONSUMPTION 
 STANDARD
 
GROUP 
 WATER 
 SEWERAGE 
 REMARKS
 

(lfc/d) (I/c/d)
 

Major Metropolitan
 
- Greater Cairo 382
584 Water and sewerage standards are from
- Alexandria Water and
385 
 Wastewater Master
322 

Plans for Greater Cairo and
 

Alexandria. 
 Per CapIra costs were 
 derived
 
directly from those master plgns.
 

Special Emphasis
 

Suez Canal
 
- Suez 282
353 Water and sewerage standards were derived from
 
- Isnal 
 353 
 282 
 water and wastewater master
- Port Said plans preOared for
381 
 275 
 the Suez Canal cities.
 

Delta Regional 

189
351 Standards supplied 
 by Planning Department of
Service Centers 


Local Council of Tanta.
 

Other Special 
 300 
 180 
 Intermediate standard for water supply.
Emphasis Sewerage
 
at 80 percent water standards net 
of losses and
 
standpipes (roughly 60% of total 
water consumption).
 

Ottiers
 
- Governorate Capitals 237 
 142 
 Water at standards proposed by 
 Provincial 
 Waler
 

Supplies Project for 
 larger provincial cities.
 
Sewerage at 80 percent of 
 waier stanoard neT Ot
 
losses and STandpipe consumption.
 

- Others 
 167 
 100 
 National 
average water standard excluding Greaser
 
Cairo, Alexandria and the Canal 
Cities. Sewerage
 
at 80 
percent of water standards 
 net of losses
 
and standplpes.
 

Settlements Less 
 129 
 Sanitation 
to be provided by Individual 
 house-
Than 50,000 

holds.
 

SOURCE: 
 Water and Wastewater Master Plans 
for Greater Cairo and Alexandria.
 

Planning Department of the Local 
Council of Tanta.
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TABLE V-A.6 

COST 	COMPARISONS OF OFEXPANDING GREATER CAIRO'S WATER AND SEWERAGE SYSTEMS 

WITH CONSTRUCTING NEW WATER AND SEWERAGE SYSTEMS IN NEW TOWNS 

COST PER 

SERVICE CONSUMPTION COST PER 	 UNIT PRO-


DUCTION REMARKS
SETTLEMENT YEAR POPULATION STANDARD CAPITA 


(10s) UI/c/d) (L.E.) CL.E./m3/d)
 

10th of Ramadan 

-117 243.8 On-site costs only.- Water 150 480 

- Sewerage 150 136140 400.0
 

Sadat City 
- Water 2000 500 436 209 472.5 

- Sewerage 2000 500 360 94 -261.1 Ovidat'len ponds lower co.ts. 

6th of October .
 

- Water 2000 350 460 193 419.6 On-sIte costs only.
 

- Seweragl 	 2000 350 304 180 592.1 

Grea+3r 	Cairo
 

- Water 2000 15,959 584 46 169.0 Average capaclty In year 2000. 

1982 9,654 584 1.8 169.5 Existing Capacity Increased.- Rehabilitation 


- New 	Populailon 2000 6,305 584 
 99.0 169.5 New capacity.
 

- Seweriq. 	 2000 14,220 320 70.0 313.1 A-.erage caDac!ty In year 2000. 

19,10 7,342 320 41.5 313.1 Existing capacify Increased.,9Rehabilitation 

- New Popul.tion 10o 6,880 320 100.4 313. New capacity. 

SOURCES: Master Plans and tender documnts for loth of Ramadan, Sadat City and 6th of Ocober and Wafer and 

astewater Master Plrn for Greater CaIro. 



TABLE V-A.7 

CIRCULATION STANDARDS OF RECENT SETTLEMENT PROJECTS 

PER
 

GROSS CAPITA CIRCULATION PER
 

CENSITY LAND PR(PORTION CF CAPITA COST
 

(PERSONS/ CONSUMPTIM' TOTAL AREA (1979 LF REMARKS
 

HECTARE) (m2/PERSON) M%) CAPITA)
 

76 30.5 j 23 176 10th of Ramadan (1978 estimated updated to 2979).
 

72 24.7 18 21? 6th of October Master Plan first stage.
 

79 21.6 17 147 6th of October Master Plan final stage.
 

133 12.6 17 128 Sadat City Master Plan: first stage contractor prices.
 

103 12.6 13 135 Sadat City Master Plan: Final Report.
 

396 b.O 20 48 El Hrkr Demonstration Project Ismailia,
 

812 1,5 24 23 Helwan New Community (USAID) Demonstration Project
 

August 1980 estimates.
 

Others
 

238 14 33 N.A. GOPP standard for community of 28,000.
 

326 6 19.6 N.A Fayoum Deveiopment and Plannification Project.
 

SOURCE: NUPS Analysis of Various Master Plans (See Remarks This Table).
 



in their inaster plans. However, it is difficult for existing cities toachieve standards much lower than 20 percent. Greater Cairo, for exarnplehas 25 percent of its area devoted to circulation. 2 

Throughout NUPS work, we have suggested increased gross densities asinechani-n for both areducing arable land loss and more efficiently using urbaninfrastructure investment. However, increasing densities will increase demandson transport systems. Therefore, we have suggested increased funding ofintra-urban transport in settlements which are expected to have verypopulation growth or, as ini the rapid
case of Greater Cairo, currently have over-burdenedpublic transport systens. In the Greater Cairo case, we are suggesting increasein the public bus fleet from roughly 3 buses oer 10,000 to 5 buses per 10,000during the 1986-1990 period. After the 1986-1990 period, due to the increasein population in reater Cairo, public transDort standards have been furtherupgraded to 10 buses/10,000 (the 1980 level

in Greater Cairo). 
of ptblic ond private buses combinedIt is assumed, but not included ii the estimates, that privatebuses will also continue to increase. As is shown in Table V-A.8, increases inthe public bus fleet have been suggested for other s)ecial evnphasis settlements as

well.
 

The standards and unit costs used to cost 
 the transport componentintra-urban infrastructure are also shown in Table V-A.F8. The 
of 

costs of busservice are based on the costs of 52 seat buses having carrying capacities ofroughly 80 persons including standees. The unit per caOita costs shown includeestimates of the costs of repair and service facilities, but not the costs ofspare parts. Spare par:ts and tires are treated as a component of capitalrehabilitation costs and are discussed later. Due to the needs to replacedepreciated units plus expand the fleet to meet new population demands, theunit cost of the buses was increased by a factor of 1.59 using assumptionswhich are shown in the five-year phasing of new bus additions of the Sadat City
Master Plan. 

Congestion is frequently quoted as a result of large city size. However,in Greater Cairo's case, size is not the only source of the problen. About25 percent of Greater Cairo's total urbanized area is road space. However, thepractical traffic carrying capacity is about 25 percent less than that achievedin developed countries where maintenance standards are higher and driver/vehicleperformance is better. According to the World Bank, "the severe transportinfrastructure problems of Greater Cairo. are. . not attributable to a lackof total space devoted to road use, excessive vehicle densities or low vehicleoccupancy rates, but are more a function of the high percentage of unsurfacedroads in the city's secondary and tertiary
primary road 

network; bottlenecks in the existingnetwork and in its repair and maintenance; rapid, ,unmanaged growthof private car ownership; and the absence of parking restraint and othertraffic managefrient measures." As a result of these problems, Cairo has oneof the highest accident rates in the world at 80 fatalities and 600 injuries10,000 vehicles. This 1evel is 20 times higher than that of the 
per 

United Kingdom
or of the United States.(
 

A separate review 
of the Greater Cairo's public transport condition was made
due to the magnitude of the investments being suggested 
 for Greater Cairo.Its present public transport system consists of public buses, trolley. buses 
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TABLE V-A.8
 
- PROPOSED INTRA-URBAN TRANSPORT STANDARDS OF
 

THE PREFERRED STRATEGY
 

SPATIAL TARGET GROUP 19130 EXISTING 2000 PRCPOSED PER CAPITA 

ANO EXAMPLE SETTLEMENTS STANOARD STANOARD COST 

(BUSES/I0,000) 	 (BUSESi1O,OO0) (L.E./CAPITA)i 

Major Motrooolitan
 

2 
- Greater Calro 2.07 5.0 57.0 

- AIoxatidrla 3 
5.50 4.0 45.6 

Soecial Emohasis
 

- Suez
4 

1.7 2.0 22.13 

- Asslur
4 

0.4 I.Z 13.4 
5 
- Qena 0.4 	 1.2 15.4 

5 
- Naqa Hamadl 0.4 1.2 13.4 
- Aswan N.A. 1.2 13.4 

Other Canal 

4 - Port Said 2.0 I.Z 13.4 
4 

- Isni la 2.0 I.Z 13.4
 

Uelit Reolonnl Service Centers
 

6 

- Tanta 2.4 	 3.0 34.Z 

Hijqh Oensity Settleents 

- Damanhour N.A. 0.5 5.7 

Governorare Capitals 

- J..,1 Suet N.A. 0.2 	 2.3 

Non-Special emohasis
 

- Bel bels N.A. 0.1 	 1.1 

Remote AroAs 

- Hurqdaqa N.A. 0.3 	 3.4 

Per cdolta costs Include provisions for repair and service facilities and replacement rate tar buses whicl 

.quals 1.59 new units per operating unit. Costs are based on 52 seat bus with carrying capacity of 80.0. (Source: 

Sadmt City Master Plan. Also Egypt National Transport Plan. Anoex IV. Roads Ind Highway Transport, 1981. Per 

capita costs were found by multiplying the unit standard times the weighted unit costs of buses and dividing that 
imunt by the service po1ul&'lonCI.e., I0,000 units). 

2 	 Greater Cairo's total oublic bus tleet was 2,347 units In 196 but on a typical day only 68 percent are opera

tional. The standard shown represonts the ettect ve operational tiet or roughly 1,596 units. (The World Bank. 

Staff Appraiial Report, Egypt. Greater Cairo Urban Oevelopmint Project. April 1901. P.7.) After 1990, in Estimate 

II Greater Cairo's standard was Increased to 10 buses/10,000.
 

Alexandria's register and public bus fleet was 1,02G unlta In 1979. However, the Egypt National Transport Plan
 

(Annex IV) estimates that only 900 are operational. P'iestandard uhown reprecents the ettective operational fleet.
 

(Egypt National Transportation Study. Annew IV. P. 4, 196.)
 

Interim Report. National transportation Investmont Proqram, Phase II. NEOCO prepared for the Transport Planning
 
Authority at the Ministry at Transport. 1981. The standard% ihour, Include Inter-.,rban and Intra-urban bus fieets. 

5 Plannirnj Oepartrmnt at the Governorate of Qena. 1981. 

6 Gowrnarate Intormotlo" Office. Governorate at Gharbla. 1961 standard proaly Includes Inter-urban bus fleet 

reqlistered In Tarnte.
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(the CreaterTransport Authorityand tram services operated by the Cairo 
of the Greater Cairo Transport

Cairo Bus Company was established as a subsidiary 
by thespecial bus services), suburban trans operated

Authority to operate 
of the Heliopolis Development Authority),Heliopolis Metro Company (a subsidiary 

the Egyptian State Railways. The status of 
and suburban trains operated by 

1978 are shown in Table V-A.9.
the fleet and its conposition in 

table, since this review of the Greater Cairo's public transport
As noted in the 

bus fleet. However-, due tobeen added to the 
was made, 400 Ward buses have 

uni,s have been retired since the 
the age of the existing fleet, roughly 991 

roughly 2,347 units of which 
1978 study. Thus, by 1981, its total fleet was 

on Table V-A.8,
1,597 are operational on a daily basis. (This, as is shown 

units per 10,000 population.)
effective operational fleet of roughly 2.07yields an public transportof Greater Cairo 

However, in 1978, buses comprised the backbone 
the total daily passengers.

as they carried roughly 77 percent of 

All three transport authorities operate at substantial losses due to the 
!osses are 

low fares charged to passengers. In the Heliopolis Metro Company, 

Helioolis Development Authority. The other two 
financed by land sa!es of the 

their losses.
rely on subsidies from government to cover 

public transport systems 
Cairo Bus Company was to 

Part of the rationale of establishing the Greater 
to economic fares

bus services in an effort to charge closer 
operate higher class 

of the fleet and politicalthe raoid deteriorationfor the service. However, 
lead transport authorities to modify this 

opposition to the higher fares have 
lower fare, lower quality transport to low income, high density

policy -nd emphasize 
of deficit operation of Greater Cairo's 

areas. Overall, the continued policy 
lead to frequent cash flow difficulties making adequati 

transport authorities has 
of the fleet impossible. Thus,and timely replacementmaintenance difficult 

as is shown in the table, large portions of the fleet are non-operational and 

operate at excess capacities.
as a result, operational units tend to 

in Greater Cairo, the World Bank in 
Given these transpor-" related problems 

Giza and Cairo Transport Authority
conjuction with the Governorates of Cairo and 

at irrroving traffic 
(CTA) have developed a US $93 million project aimed 

in selected primary and secondary routes, traffic 
engineering and maintenance 

r and Cl A staff(training of governorate
enforcement, institutional deve on ment 

master planning and project prograr-ning processes for 
and preparing improved 

lower income areas (consisting of refuse 
Greater Cairo), upgrading of four 

and provision of street cleaning
removal, improv.nents to circulation systems, 

transport (improvements to bus overhaul 
and solid waste disposal), and public 

and staff training). This 
centers, installation of maintenance equipment 

cost, traffic management
over the 1982-1986 period aims at a low

expenditure Its trafficCairo's transport problems.towards Greateroriented approach US$43 million or roughly
engineering and road maintenance corroonent (US 

about 50 percent of the Governorate's planned
$4.43 per capita) represents 
expenditure on roads. 

several other proposals forhave developedTransport planning officials 
Cairo: expansion of the bus 

improving transport conditions in Greater 
due to its age and rely

(the CTA plans to retire the trolley bus fleetfleet 
of the tran systems and constructionbuses), further expansionentirely on diesel 

should be prepared to- fully 
a subway. Although full feasibility studiesof 
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TABLE V-A.9 

1978 
GREATER CAIRO'S PUBLIC TRANSPORT IN 

PERCENT OF INDICATIVE SERVICE LEVELS 

FLEET To rAL PASSLNGERS 

VEHICLES OPERATED PASSENGERS PER OPERATIONAL 

VEHICLE 
TYPE 

FLEET 
SIZE 

OPERATED 
DAILY 

DAILY 
(%) 

PER DAY 

(,000s) 

VEHICLE 

PER DAY 

I. Cairo Transport Authority
1 

Buses 

Trolley Suses 

Trams2 

2,958 
10O 

409 

1,230 
73 

123 

42 

73 

30 

3,297 
113 

391 

2,680 
1,548 

I,589 

TOTALS 3.447 1,426 41 3,804 2,456 

II. Heliooolls Metro Comoray
 

298
108
82
181
3 	 221
Trams


Ill. 	 Eqvptlarl State Railwavs: 

Heian: Bab El Louk Line 

Three 	Car
 

Train 	Sets
 

4,259
230
82
4 	 22 iB

Nominal 
 4,259
230
36
Is
50
Actual 


IV. 	 Egyptian State Rallwavs:
 

Ramses 
- El Mara Line
 

Three 	and Five
 

Coach 	Diesel 149
120
N.A.
182
5 	 N.A..
TraIns
 

the Study. By
 

totals exclude 400 Ward buses which 
were not commissioned at the time 

of 
Bus but the subsidiary of CTA 
November 1979, of the 400 buses commissioned, 280 were 

operational, 


1980.
 
Ittended to Increase this number to 320 by 


Passengers per vehicle per day calculated an 
this basis.
 

Trams 	consist of two-car sets.
2 


this basis.
 
two- and three-car sets. Pasengers per vehicle 

per day shown on 
5 	 Trams consist of 

trains, however, only 22 are operational and 4 are kept 
4 	 The actual fleet size consists of 50 

In late
three-car trains*. 

Passengers per day per vehicle calculated 

on basis of 

In reserve. 


50 new train sets.
 
1980. 	all of these defective units have been 

replaced by 


15 four-unit trains
 
daily 	consl.ting of 45 three-unit trains, 


5 	 rhe line operates 182 trains 

added 	to the line. 

In mid 1980, 37 new diesel train Ietl were 
and 122 tive-unit trains. 


Raport on World Bank Mission to Cairo,"
 
"Public Transport In Cairo. 

SOURCE: Kirby, Ronald F,, 
and NEOCCO, Egypt National
 rho Urban Institute, 1919;


October - November 1918, 


rranport Study. Annew V, Railways, Iq8I. P, 8.3. 
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explore each of these options and a basisdetermine comparable for benefit/costanal/sis, these proposals do present major policy options whose impactsthe Preferred Strategy oncan be indicated. The first option has already beenpresented: that increasingof Greater Cairo's public bus fleet to 5 perbuses10,000 by 1990 and to 10 buses per 10,000 thereafter. This proposal is thelowest capital cost option and was developed because buses carrynow roughly77 percent of the total daily passengers using public transport in GreaterCairo. Thus, through beIter planning of routes, more coordination betweentransit authorities and traffic control authorities over the ofuse publicrights-of-way, and better maintenance of the fleet through a movement tomore economic pricing, the proportion of public bus could beusers expanded.As is shown in Table V.-A.8, this option has an indicative Der capitaof L.E. 57 for the !.186-1990 period andcost L.E. 114 per capita after that.This option also assumes that privately owned public transport vehicles willcontinue to expand (is they have in the past. 

Anotlher approach to transport problems of major metropolitan areas is presentedby the olans which the Transport P!anning Authority of the Ministry of Transporthas for the construction of a combined underground subway and surface railsystemrn in Greater Cairo. The first stage of systen for which tenders are beingsouaht is very roughly estimated to cost L.E. 523 million. 5 This stage consistsof eight ;i!o-rrters of subway which will link Ramses Station with the Bob El Lou<Station and electrification of 14 kilometers of surface rail line between RcinsesStaTion and El Marg. If both are implenented over the 1986-1990 period, thetransoort comonent theof "Modified Standard" estimate Greaterof Cairo'sintra-urban -infrastructure cost wJl increase from L .. 57 to L.E. 333 per capita(an increase of roughly L.E. 277 per capita). 6 The Cairo Transport Authorityalso has plans to extend the present 40 kilometers of inetro by another 100kilometers and adding another 400 three-car train sets to its stock by 1985.This would require an investment of roughly L.E. 125 million when combinedwith the estimated replacement value of the existing stock 68(L.E. million).This would require an indicative level of per capita spending of I.E. 20(measured against the 1985 NIUPS projected population). At this standard of1.72 tram cars/10,000 for the combined systems, the light rail system coulda carrying capacity of 3,179 passengers per car per day if 
have 

speeds were increasedand modal conflicts reduced. Thus, if this level of werespending continuedand combined with an expansion of the subway at levels indicativephase of the firstper capita costs, and if bus transport were increased to standard 5a ofbuses per 10,000, then a total of L.E. 354 per capita ould be required tomaintain this level of expansion of Greater Cairo's public transport systens.The implications of these two options are inshown Table V-A.10. 

A third option for Greater Cairo public transport would be to build only thefirst stage of the proposed subway including electrification of the El Marg line.Under this scenario, lhe subway construction would be phased over the 1983-1990 periodto reduce annual per capita costs to roughly L.E. 170. As was proposed in theMaster Plan estimates, extension of the surface rail system (trams) would continuedat a standard of 1.7 new vehicles (in three-car sets) per 10,000 and buses wouldbe added to the fleet at a standard of 5 units per 10,000. These three transportmodes would require a per capita investment of roughly L.E. 247 over the 1986-1990period. After 1990, however, new additions to the public transport fleet wouldrely on surface rail at a standard of 1.7 vehicles per 10,000 and buses aat 
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A'TABLE' V-A. 10 

COMPARISON OF IMPACT WHICH DIFFERENT TRANSPORT OPTIONS HAVE ON 
U, , KTOTAL COSTS AND SUBSIDY REQUIREMENTS FOR 

;'~ GREATER CAIRO 'INTRA-URBAN INFRASTRUCTURE COSTS 

TOTAL 	 INTRA-UF13AN TOTAL COSTS PORTION OFA COSTS TOTAL TOTAL.'~'
IINFRASTRUCTIJRE PER CAPITA ANOT AFFORDABLE BY CAPITAL COST SUB510Y PER'~ 

cAPI rAL COSTS NEw AREAS HousaiOW SECTOR SUBSIDY CAPITAESTim~rE'f (L.E. MILLIONS) (L.E.) 	 ~* A(15) ,'A (L.E. 4ILLIONS) (L.E.) 

1986-IMO "AA 

Mod IftIad 	 randards' I,4612111421
 
0 1024 
 1.4ub23 	 12' 

A 4odi j jtJed St ndar dsZ 4, 0 1. 3 7.A4
 

(Wlh ASbwnyI 


A.avtsr 	Plan Standards 3 '-4,7OO001'',1 	 45.6, 1.,366 71A1l(WI th -SubrxayI . A 

1*odI MaStarndard 4l 3,829 1,673 34.4 A 1,107 576(Trains aid 	Busos) AAAAA 

J 1A44
 
A A A9
 

n a d 'A881e St Aoit 2 21
 
Subwa' AN 


A4d f'Aa nd rd 
 4,9

A Wt 	Subay' 52 Z32
 

I~9I~OO44 ' A3
St n 	 d
o Pla A4s a 5,1A, 
 9 9.
A 	 ~A'AAA' y) 2~~ N 	Sua ~ A A 

M jcIadStandards 2 
410 A.4A2 A 

,~AAAAA,, Iwth Subwy) A 
Pla aAls A,96AAt Ah	 7 6 0 . 6 

wk tIwJS 4,82tandard 4 
(21 	 47
 

2000' A h 

Tasot c 


bus9s 	 0 0Aer a 
s rAojcel"An As'AAcaA4'on orApAAn ,' t ft It ~ v o ythroughout nulre!k442 A j-o~dadpb'c A1- uses a i sto Ar'A (5/6)1 ' r, (5)126

o ,~ 
"o'' A

Sta 8 1 l
 
Ac rranaor ponn th A A th
Anr~ is 8119'A AA AA

Meo-Piny)A ofl-An- AA A 	AAt '' *iP4	 A ' AAA 

Ad 'm T 	 AAJ17; AM'% Id nin14,AAAA. I 
IA 	 'Ay AA'''AAAAAA~A U4VAAA'AA 	 " AA ,A'bA A'' A'AA AA' 



standard of 10 units per 10,000 and would incur a cost of roughly L.F. 189 percapita. In all three periods, this option would require capital investments whichare substantially less than construction of the full subway network perat capitacosts equivalent to those of the Estimate I (master plan standards). However, aswith the other two proposals, this option should be submitted to further feasibilitystudy prior to embarking on it. A strinnrv of its irrpact on total Greater Cairoinvestment requirements for intra-urban infrastructure is shown in Table V--A.0. 
The other "Physical Infrastructure" component of intra-urban physicalinfrastructure costs consists of a "lurno-surm" estimate of site specific costswhich cannot be easily estimated such as solid waste infrastruclure not coveredby operations and maintenance costs of intra-uiban infrastructure, and otherunspecified costs. As is shown in "Urbanthe Standards .and Costs Report,"these costs can vary widely. For example, they are roughly !_.F. 6 per capitain the Suez Demonstration Project L.F_.io IS per capita for soliL waste alonefor Sadat City to roughly L.E. 60 per capita in the 'Helwan N[ew ConrvnunIlyproject for solid waste, site preparalion and street lighting. Since manyof these facilities may already exist to some extent in most existing settlements,we have included provisions for this type of costs ranging from L.E. 10 percapita in Greater Cairo and other special ermphasis settlements where highercosts are likely to be encountered due to rapid population growth rates orlarger populations to L.E. 1.00 in smaller, non-special emphasis settlements wherepopulation growth rates are slower and, thus, demands for these services less. 

C. Social Infrastructure 

The standards of social infrastructure, particularly health and education,are important elements in developing settlement policy due the whichto emphasisEgyptian families place on them. Many senior and managerial level personnel haverefused to move their fa'nilies from Cairo and Alexandria to even the Canal Citiesbecause of the lack of desired education and health facilities. Further,although Greater Cairo and Alexandria predominate, urban Egypt already has arelatively high level of social infrastructure. For example, its upper leveleducational facilities attract students fron other countries throughout the
Middle East and other parts of Africa. 

Never theless, policy decisions in these categories of infrastructure
needed to determine levels of investment requiredare to expand these servicesto meet the needs of new population and to rehabilitate existing facilities.
In particular, investment in social infrastructure has an important role in
inter-regional considerations. 
 While it may not be possible to encourage highlevels of industrial investment in all settlements, basic -levels of socialinfrastructure investments can be used to ensure adequate standards of living

in all settlements. 

Estimating the requirements far expansion and rehabilitation of socialinfrastructure is difficultmore than physical infrastructure because comprehensivesettlement level studies of the conditions of social infrastructure are notavailable as they are for many components of physical infrastructure andbecause the ministries responsible for the provision of social infrastructuredo not use cost accounting methodology to reflect the remaining useful life
of their facilities. 

246 



. Education 
are shownvarious types of educational facilities

Settlement level provision of Sadat City Master Plan
Alexandria, 

Table V-A.I I. This table coxnpares data frax'n in different settlements.standardsin to give a comparison cf 
City dataother settlements the Sadatand two sources:derived fr factor,in the table was inflationThe cost data IS percent annual 

from the Master Plan using a 
for other settlementscostswas uodated the replacement. for stiPatin, costs for

hile 'the cost data used of constructionw- esimatesEducation 
comes from unpublished Ministry of 

of standards suggests that there is 
This comnparison in existing

types of schools. the highest standardsHowever,different of standards. a fairly wide range 
have a university and

of whichTanta, both 
are found in Assiut and It should be noted 

settlements special emphasis settlements. 
by NUPS as purposes

have been selected 
the Ministry of Education for budgetary 

costs used by for this illustration
that the unit 

than those of Sadat City (chosen 
new 

are considerably lower 
cost for school facilities are lower than other 

estimated
because its per capita are similar). These

standardsin'many cases its of investmentalthouqh of the typetowns, an illustration 
costs were shown to give 

they were replaced at the unit 
replacemient settlements ifdifferentexist inwhich might 

of Education.Ministrycosts of the 
they tend

in urban settlements,are located 
secondary level schools This is 'illustratedSince 

as well as urban populations. therural populations schools with 
to serve of secondaryfigures

the actual enrollment This estimate
by comparing is actually at school age.

which
of settlement population was made by comparingproportion schoolsof secorhdaryiunction level for

the region-serving the governorateof rates at 
Education enrollment populations.1980 Ministry of 

with 1980 estimated school age 

different types of secondary schools 
of the school age population going to school. 

This yields the actual proportion
this mean is 31.2 percent of the secondary 

sample governorates,For six school age
of a settlement's

this percentage likely
school age population. When 

of the school age population 
the proportion figuresrepresenting actual enrollmentpopulation, of Educationwith Ministry actualschool, is compared ratios ofto be in level, the following

at the settlementschoolsfor secondary result:populationschool ageto settlenentenrollment 

REGIONAL FACTOR 
TYPE OF FACILITY 


1.00
 
Primary 


1.0
 
Preparatory 


1.50
 
Secondary
General 


2.00
 
Secondary
Commercial 


3.80
 
Secondary
Industrial 


5.40
 
Agricultural Secondary 


24t7 



fTABLE V-A.I I 

COMPARISON OF EDUCATION STANDARDS IN SELECTED SETTLEMENTS AND ESTIMATED REPLACEMENT VALUE 

OF THOSE FACILITIES: PER CAPITA AND PER STUDENT 

STANDARD/ 

SETTLEMENT PRIMARY PREPARkaIrY GENERAL 

TRADE & 

COCENRCE 

SECONDARY 

INDUSIRIAL AGRICULTUR1AL TOTALS REMARKS 

Sadat City 

Servlce Populatlon 

S~udentf/Faclllty 

Students/Classroow. 

Cost/Unlt(L.E.) 

Cost/Student(L.E.) 

Cosi/CealtaIL.E.1 

Reolonal Factor 

5,000 

832 

35 

2771,800 

333 

55.6 

-

15,625 

913 

55 

529,000 

579 

33.9 

-

50:000 

g06 

30 

945,217 

1,043 

18.g 

33,33 

955 

25 

92,000 

1,038 

It.1 

-

125.0O 
915 

52 

1,29,.130 

1,322 

10.3 

-

500,000 

680 

50 

5.557.000 

e,172 

11.1 

-

12,487 

11,) 

Source: 58d5t City Master Plan Costs have been updated 

15 percent annual construction cost Inflation factor. 

by a 

Alexandrla (At Goernorate And Ministry Of Education Standarasl 

Service Pooulatlon 

Stuieais/Faclilty 

StuzentslClassroom 

Cost/Uh 
: 
ti (LEE.) 

Cost/StudantlL.E. 

Cost/CaCitOiL.E.1 

Regio-nal Facto 

4,510 

494 

NA, 

26,000 

52.6 

5.8 

13,130 

499 
uI.A. 

43,500 

87 

3.2 

-

83,777 

;52 

NA, 

6,975 

91 

1.0 

1.0 

62,000 

795 

26 

104,550 

131 

1,7 

0.9 

62,000 

1028 

29 

217,350 

211 

3.5 

0.9 

NA, 
2001 

48 

104,350 

52 

0,4 

0.6 

625 

15.7 

The data for Alexandrla$ SchocIS Comes from tao sou.rces: 

number of students per classrooma and enrollerent In secondary 

conrerclal, Industrial and Pqrlcultural schooIs Irc publlcs

tlonj of technical deparlents of the ministry of Education; 

other data Is Iro, unpublished statistics of the Wlnlstry. The 

$urvlca populations Include publIc an private schools, 

Fayo,-s (At Existln Standardas) 

Service Populatlon 

St-udas/FacIlitv 

Students/Classroca 

Cost/UnItI (L.E.) 

Co-f/S'uo.et(L°E3l 

Cost/'-apltai(L.E.) 

Reqloeal Factor 

5,406 

707 

43 

26.000 

37 

4.8 
-

13,129 

718 

40 

43.500 

15-

3.3 
-

45,950 

5115 

102 

86,957 

27 

1.9 
-

9,g90 

1926 

6 

104,350 

13 

1.1 
-

91,900 

1270 

34 

217,350 

171 

2.4 

183.793 

1667 

36 

104,350 

63 

0.6 

-

427 

14.1 
-

Sourcc: Plannillcatlon and davaiopment project of the city of 

Fayou, Cairo Unixarslty Development and Technoloqy Planlno 

Center. 1980 

Asslut (Exlsting Standards) 

a Service Population 

Studeants/Facllity 

Studo..SiCl*SSrCo. 

Cost/UnitI (L.E.I 

Cost/Student(L.E.) 

Cost/Caplia(L.E.l 

Reqlonal Factor 

2,064 

396 

4 

26,000 

66 

12.6 

-

9.69 

632 

40 

43.500 

69 

4,6 

-I 

22.145 

692 

39 

86,957 

126 

3.9 

N.A. 

81.200 

690 

26 

104.3-0 

151 

1.3 

1.6 

81,200 

1,606 

36 

217,550 

135 

2.7 

11.9 

243.600 

1,947 

38 

104,330 

54 

0.4 

9.9 

601 

25.5 

Source: Planalno Department of the Governorate of Asslut 



TABLE V-A.I I (.,ONTINUED)
 

COMPARISON OF EDUCATION OF EDUCATION STANDARDS IN SELECTED SETTLEMENTS AND ESTIMATED REPLACEMENT VALUE
 

OF THOSE FACILITIES PER CAPITA AND PER STUDENT
 

SETILEmCNT PRIMARY PF PARA7c04 GfhEkAL CCP ,Ei' CE Ih1)utT7I1* A4k ICuL TUAL JUTALS R .mAmn-

S. z (E.IsTInS Standarcs) 

Ser.cc Population 
Stuoants/Faclllry 

StasnT$/ClaSra 

Co4tun It 
I 

Cot/STua.n:(L.E.) 

Cost/Capita(L.f.l 

FoglonslI factor 

-,79o 

481 

3N 

*L.E.1120,000 

55 

6.9 

-

I.o2Du 

721 

56 

43,500 

60 
2.7 

-

0,5"0 

729 

37 

6,957 

120 

1.5 

-

01, 3QU 
82e 

33 
104550 

126 

1.6 

.5 

I 3,j 00,1 
)z 

4 

217.400 
220 

1.7 

2.8 

-

-

-

-

-

-

-

519 
14.2: 

Sorcui PI 
Triurb are no 

ntIrlq oparli.nlt of 
aqrociturol .ci,=ary 

Gororato 
scn.s In 

of Suez. 
Suez. 

Ta.1a li~isTing STL~haras) 

:.r.dco Populatloni 

St.aernT&/F ac III.y 

TW3u,/nCIa$sraam 

Coit/Ult 
1 

CI(L.E.) 

Colt/StudeatlL.E.) 

Co$l/CapIalL.E.) 

eI-aloasiFactcr 

2,0. 

392 

92 

2.000 

66 

12.8 

-

5,d0o 

456 

41 

43.500 

95 

7.4 

-

25,621 

660 

3a 

8i,937 

191 

3.4 

-

44.836 

922 

31 

104,3!0 

l5d 

2.5 

2.0 

Si3,7i 

2081 

34 

217,400 

236 

5.6 

4.0 

119,550 

1001 

35 

104,350 

95 

5.-

5.0 

d42 

35.3 

Source; Plannlnq Departmon af Local Council of TanTa 

S-Im (eE.11ting Standara$ 

isrvic Foulation 

ST.at/Fclii y 

S. aiCa u 
.$/ L.Tt (LE.) 

C0$ /ST osTtL.E.) 

Cst/C,.al TatL.E. 

"5;Ioemai f~cicr 

3,040 

413 

59 
b.000 

62 
8.6 

-

11,86o2 

142 

40 
43,500 

56 
3.1 

-

32,350 

961 

a 
b6,957 

90.5 

2.7 

-

b5,5)0 

927 

35 
104, 50 

113 
1.6 

--

43.507 

1423 

35 
217,400 

153 

5.0 

65,150 

2.214 

35 
104,350 

94 

1.6 

-

571 

25.2 

, Source: GovernorTo Planning Department 

vna (Ib.sTing STn~oarasi 
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can 	 be done in two ways: (I) an
The selection of proposed standards 

developed and
absolute standard based on projected educalion targets can be 

existing standard which represents a reasonably high service
then costed, or (2) an 

for 	 other settlements with lower standards.
level, can be adopted as a target 

and Alexandrin education standards as
We 	 have adopted the latter course chosen 

This was done because Alexandria 
a basis for determininq a modified standard. 

a policy of achieving greater
has 	 relatively high standards, thus, if there were 

standards in other settlements toequity, bringing educationinter-regional 

the Alexandria standard would be one way of achieving that goal. However,
 

serve only Alexandria (its regional
since AlexandriaIs schools general ly 

to accountAlexandria standard was modifiedindexes are 1.00 or less), the 
for the reaion serving functions of the secondary school facilities of other
 

V-A.12 are
settlernents.3 The costs per educational facility shown in Table 
to allow higher standards

higher than the Ministry of Fducation budgetary targets 

and to more closely reflect building costs. 

A further estimaI]te of investnenl requirements of the education sector (primary 
that current investmentthrough secondary) as a whole indicates ;hat il is likely 

as those shown in Table V-A.12.maintain current standards suchlevels cannot 
buildings of which

The Ministry of Education has a stock of about 10,270 school 

about 42 percent are rated as beinq in "bad condition" or requiring "massive 
urban population projections and the schoolrehabilitation." f-3asd on ,ILUPS 

in Table V-A.12, an additional 6,300 new facilities will be
standards shown 
required to educate the expected new urban population by the year 2000. This 

construction and rehabilitation of existing facilities is
require. ient for ne!w 
expected to require an annual investment of L.E. 1.60 per capita over the period 

ministry investment from the investr'ent po,*tion(1980-2000). However, current 
of the national budget is only about L.E. 0.51, a shortfall of about 68 percent. 

(See Table V-A.29 at the end of this Appendix.) 

scope of workWhile develooing detailed manpower studies is outside the 

of NUPS, a number of the policy choices affecting educational services which 

should be considered were indicated by the Huraan Resources Study of the Canal 

Region: 

* 	 Redirecting education policy towards providing a greater emphasis on basic 

literacy skills, particularly among females. 

o 	 Further emphasis on providing technical level education needed for future 

industrialization. 

towards providing managerial, administrative* 	 Refocusing higher level education 
and technical skills likely to be needed by future industrial and comnercial 

enterprises. 

2. 	 Health Provisions 

on the health sector is more difficult than on the educationDeveloping profiles 
sector because II different ministries and semi-autonomous organizations, as 

well as the private sector, are involved in providing health services. The 
was done by the Ministry of -Heallhmost comprehensive study of the sector 

in its 1978 Health Profile of Egypt. 9 While it discusses health provision6,ind 

financing, it does not provide much disagregated data at the settlement level.u 
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TABLE V-A.12 

ALEXANDRIA 'MODIFIED STANDARD' 

(1979 L.E. PRICES) 

STUDENTS UNIT NKJiER OF COST PER COST PER UR8AN
 

SERVICE -PER COST FACILITIES REGIONAL CAPITA STUDENT
 
I
FACILITY POPULATION -: - FACILITY (1,0005)2 REQUIRED3 FACTO113 (L.E.) 3 (L.E.) 4 

Primary 4,510 994 47.0 110 1.0 13.3 47
 
Preparatory 13,130 499 65.2 38 1.0 5.0 
 145
 

Secondary
 
General 84,290 952 173.9 6 1.5 3.1 274
 
Trade and Cominerce 795 260.9 4 2.0 4.2 656
 
Industrial 62,000 1,028 434.8 3 5.8 9.9 2,453
 
Agricultural 2,001 652.2 
 1 5.4 7.0 1,760
 

TOTAL 163,930 	 162 - 39.5 5,335 

The number ot students per secondary trade and commerce, Industrial and agricultural secondary schools comes from
 

data froh tha technical education cepartmant of the MInistry at Education.
 

2 	 Unit costs come from the following: primary and prepretary schools from the Governorare at Cairo consisting of
 

14 classroom units designed tar 35 students. The unpublished Ministry of Education costs in 1980 prIces tar the
 

other Iacilitls are:
 

Ganaral Secondary L.E. 200,000
 
Commercial Secondary 250,000
 

Industrial Secondary 500,000
 
Agricultural Seconda-' 750,000
 

3 	 Based on a settlement population at 
500,000.
 

t 	 Estimated by multiplying unit costs tImus regional factors and dividing by:thestudent populatIon In the student
 

population In the facility.
 

SOURCE: NUPS Analysis of Ministry of Education Unpublished Statistics and Cairo Governat Data,
 



Urban Egypt presently has a relatively high standard of health care facilities 
as indicated by a 1978 urban standard of 4.59 hospital beds per 1,000 
population. (This standard results from dividing Egypt's total stock of 80,100 
hospital beds in 1978 by the 1978 urban population.) However, at the national 
level (urban andd rural combined), the overall provision is about 2 beds per 
1,000 population. These statistics in themselves are not an indication of 
urban/rural disparities except for remote regions, as most rural areas have access 
to urban facilities. Furthermore, due to the lack of associated infrastructure and 
sufficient catchment populations, it would be difficult to provide secondary 
health care facilities in rural areas. I I As a result, for purposes of NUPS 
projections, it was assuned that future secondary health care facilities will 
continue to be provided in urban areas, but that these facilities will continue 
to serve both urban and rural populations. 

A variety of standards were reviewed to costurban health facilities required 
for new urban population: 

a 	 Standards proposed by the General Organization for Physical Planning of one 300 
bed hospital per 56,000 population or an indicative standard of 5.6 beds/I,000 
at an estimated 1979 cost of L.E. 346 per capita. 12 

* 	 An estimate of the current level of health funding for new infrastructure 
(roughly L.E. 29 per capita, described later in this section). 

a 	 lnterrm iate standards ranging from 4.5 beds/l,000 to 2.5 beds/1,000 (shown 
in TaL V-A.13.) These latter standards aim at maintaining the current 
level of health care facilities in most major settlements which have major 
region-serving functions. In other smaller settlements where access to 
either governorate capitals or other larger urban settlements is possibie, 
more basic levels of urban health care have been suggested. The costs 
used to project these health care investment requirements were derived 
from updated costs of the Sadat City Master Plan and are roughly indicative 
of per unit investment targets of the Ministry of Health. 

Estimates of the current levels of investment in health care facilities 
were made in two ways: 

* 	 An estimate of the current value of the stuck was made using budgetary 
data from the health budgets of. the urban governorates for repair and 
maintenance of health facilities. 

* 	 A review of the actual investment made by the Ministry of Health, the 
curative organizations, the university hospitals and the health insurance 
organizations as shown in the 1979 health profile study. 

The first estimate was based on the relationships between requirements for 
maintenance of the net value of existing plant and maintenance expenditure found 
to exist for other infrastructure components where detailed studies of infrastructure 
financing has been made. These relationships indicate that between 0.003 to 
0.25 percent of the net value of t..e plant should be spent annually on maintenance. 
Thus, if these relationships are true for other infrastructure, then the investment 
in maintenance of health facilities in the urban governments yields an average 
investment value of those facilities of LE. 29 per capita. 
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TABLE V-A.13 

SIZE OF 500,000FOR SETTLEMENTHEALTH CARE FACILITIES 
1980 

TOTAL COSTrOfAL
UNITNU MBER 
PER CAPITA
COSTOF UNITS COSTINDICATIVE 
1979 PRICES

I (L.E. MILLIONS)
(L.E.000's)
REQUIRED
STANOARO 

Urban Average Standard 1978)2 

FACILITY 


(NationalPopulation
1. 4.59 Beds/1,000 Urban 

2.96
228131/40,000
Primary 
 5.71
2 2,850
1/250,000.
Polyclinics 

140.00
60.9
2,295
4.59/I,000
Secondary 258.6
148.70 


Total 


In Secondary Health Care FacIlltles) 
3 

It. 4.0 Beds/1,000 Urban Poaulatlon (12.9 % Reduction 

3.40228151/35,43G
Primary 

5.70
2.. 2,850
1/250,000
PolyclInics 

121.8 
Secondary 4/1,000 2,000--

22T.6 
- 60.9 

I30.9 

Total 


III. 5.79 Beds/1,000 (Tanta Standard) 

2.96
228
13
1/40,000
PrImary 

5.70
2 2,850
1/250,000
Polyclinics 
 176.3
60.9
2,895
5.79/1,000
Secondary 
 322
184.9 


Total 


In Urban Averaqe Standards)

IV. 3.83 Beds/1,000 (20% Reduction 


3.6
228
16
12/40,000
PrImary 

5.7
2 2,850
1/250,000
Po:ycIInIcs 


116.6
60.9
1,915
5,83/1,000
Secondary 219
125.9 

Total 


eds/1,000 (Secondary Cities Non-Governorate 
Capitals)
 

V. 2.5 


2.9
228
1312/40,000
PrImary 
 5.7
2 2,850
1/250,000
Polyclinics 

76.1
60.9
1,250
2.5/1,000
Secondary 
 147 
84.8 


TotalI
 

Levels of Ministry ofHealth)

at Indicative Investment 
VI. 0 51 Lleds/iOOO (Health Care 

Facilities per unit population for primary facilities 
and polyclinici and beds per 1,000.
 

I 

stock of 80,400 hospitals beds In 1978 by the 1978 urban
 
2 Foutnd by dividing Egypt's total 


to project future requirement% by assuming 
that
 

These 5tandards were used
population. 

both urban and rural populations.
 

urban facilities 
 would continue to serve 

inprimary health care
beds accompanied by an Increase

Shows a reduction In hospital 


faclI tte.
 

SOURCE: NUP'. 
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The second estimate of existino health financing of new infrastructure was
derived from the 1978 budgetary expenditures of the major health organizations
providing primary and secondary health services. Their total investment (capital)
expenditure was L.E. 26 million in 1978 (expressed in 1979 prices) or a total 
national level per capita expenditure of L.E. 1.53. However, if as is suggested
by the require-ments for capital rehabilitation of the existing stock shown in 
the health care projections at the end of this Appendix, roughly 30 percent of 
that expenditure was devoted to rehabilitation of existing stock and the renainder 
was spent on new infrastructure serving new populalion, then the total capital
expenditure for new urban population wou!d have been in the range of L.F. 28.44 
per capita. At this level of capital investment, roughly 0.51 hospital beds/,000
population could be provided in primary and secondary health care facilities as is 
shown in Part I of Tb.le V-A.13. Neither of these investment estimates represents
the replacement value of the existing stock of 80,394 hospital beds which 
in 1978 was roughly equal to L.F. 4.3 billion or roughly L.F. 243 per capita 
(1979 prices). 

Since these national level health care investment figures are lower than 
investment required to maintain even national standards of 2.2 beds per 1,000
in secondary cities, we have suggested a higher level of health financingcare 
in secondary cities in the "Modified Standards" estimate of intra-urban 
infrastructure costs. This increase in health care standards has the impact
of slightly increasing intra-urban infrastructure costs in secondary cities 
in the Delta and the Remote Areas in the "Modified Standards" estimate of 
intro-urban infrastructure costs over the master plan estimate of costs. 

As reported by the "Health Sector Profile of Egypt," the 1978 investment in 
new facilities by major health sector organizations is approximately L.E. 1.53 per
capita. However, to maintain Egypt's current stock of health care facilities 
at their 1979 replacement value, provide for innovations in new technology and 
expand those facilities to accornvnodate new urban populations, an estimated annual 
investment of L.E. 13.51 per capita is required. Details of these calculations 
are shown in the Table V-A.26 at the end of this appendix. 

Although these calculations lack refinement due to insufficient information 
about the condition of existing health care facilities, they do suggest a need 
to study policy options to reduce investment requirements: 

* As is suggested by the Ministry of Health Planning Department, a greater
emphasis on primary health care facilities might lessen the need to maintain 
secondary health care standards at their current levels. To investigate these
possiblities, the Ministry of- Health and USAID have jointly initiated a 
study of health care facilities, policies and programs aimed at developing 
health strategy and medium-term health objectives. 

* A greater movement towards regionalization of secondary health care facilities 
might allow retirement of some under--utilized facilites, particularly since 
improvements in transport and corrrmunicat ions networks could provide better access 
to these facilities. As an illustration of how this regionaiization might 
occur, we have suggested that the Tanta standard of 5.79 beds/1,000 population
be maintained to allow Tanta to expand its region-serving functions. 
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o Changes in health care requirements suggests thatsuch; as same types of facilities"fever" hospitals are no longer necessary and becould refitted intogeneral hospitals,.
 

greater share
a A of the burden of financing health care investment needs couldbe shifted towards beneficiaries through insurance schemes and privatecontributions. 

3. Social Services and Administration 

Social services and administration encompass a wide range of urban servicessuch as social services, public
religious 

service units such as post offices, public safety,facilities, recreational facilities and otherDue to the types of facilities.varied nature theseof services, provision of boththem quantitatively,and in terms of the variety
settlement 

of services provided, varies considerably fromto oneanother. As a result, the investment levels proposed for onesettlement can vary considerably to anolher. Fo illustratecost irmlications of provision of different 
the range and, thus,

typesservices, of social and administrativeNUPS has used ihe following standards to cost this component of socialinfrastructure: 

* The updated version 
and national or' 

of the social services (excluding education, healthregional services functions) component of the 1979 Master Planof Sadat City yields a per capita cost of L.E. 429. 
* A modified version of the Sadat City Master Plan provides an investment targetof 30 percent of Master Plan costs. 
" Targets similar to above but with standards reduced to 10 percent of the Sadat 

City Master Plan. 
* A modified version of the Suez Master Plan having a per capita cost of L.E. 

in 1979 prices. 

* Variation of the standards proposed by the Cairo Governorate 
up to for its projects of250,000 population. In the last case, costs range from L.E. 13 toper capita, the latter being 3.00estimated for smaller non-special emphasissettlements. (Tables V-A.14 through V-A.19) 

As with other types of social infrastructure,
of provisions it was assumed tiat higher levelsof social and administrative infrastructure

settlements with would be necessary in
fast growing populations or within modifying very large populations. However,the standards proposed by master plans, wassettlerrents already have 

it assumed that existingregion-serving and settlement-wideTherefore, serving facilities.these facilities were subtracted from the master plan proposals for new towns. 

4. Social Infrastructure in Settlements with PopulationsLs Than50,000
 
Table V-A.20 shows a 
 distribution of education, healthadministrative and social andintra-urban infrastructure

populations for snali secondary settlements havingless than 50,000. For these settiements, a basic level socialof 
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TABLE V-A.14 

SOCIAL INFRASTRUCTURE STANDARDS I 
MODIFIEU JADAT CITY STANDARDS (SERVICE POPULATION OF 500,000) 

COSTS AT 30% OF MASTER PLAN 

ITEM 

WJMER OF 
UNITS 

1977 TOTAL 

COST 

(LE.MILLIONS) 

1979 PER 

CAPITA COST 

(LE) 

1. Public Service 

- Teleohone & Telegraph 

- Telex 

- Neighborhood Postal Center 

- Postal Center 

6 

2 

100 

6 

0.360 

0,021 

O.ObO 

0.108 

SUBTOTAL 0.552 1.46 

2. Open Space an Recreation 

- Neighborhood Sports Area 

- District Youth Centers 

100 

14 

5.300 

13.482 

SUBTOTAL 18.782 49.70 

3. Social Services 

- Neighborhood Social Units 

- Kindergartens 

- District Social Unit 

- Major Social Units 

- Others (non specified care units) 

100 

100 

16 

2 

5 

2.000 

1.000 

4.000 

2.000 

2.550 

SUBTOTAL 11.550 30.60 

4. Religious Services 

- Smll Neighborhood Mosques 

, Large Neighborhood Mosques 

- District Mosques 

- City Mosques 

- Moslem Cemetary 

- Small Church 

- Central Church 

- Christian Cemetary -

67 

33 

6 

2 

1 

2 

I 

I 

2.680 

3.300 
3.000 

1.903 

0.056 
1.100 

2.200 

0.036 

SUBTOTAL 14.275 37.80 

5. Public Safety 

- District Public Center 

- Sector Public Center 

- Traffic Control Units 

16 

2 

3 

2.400 

0.600 

0.135 

SUBTOTAL 3.135 8,29 

6. GRAND TO1AL 48.294 127.90 

SOURCE: NUPS ModlflcaV.nn to Sadat City Master Plan.
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TABLE V-A.15 

SOCIAL INFRASTRUCTURE STANDARDS 11 

MODIFIED SADAT CITY STANDARDS (SERVICE 

COSTS AT 10% OF MASTER 

NUMBER OF 


ITEM UNITS 


1. Public Service
 

(As Before) 


2. Open Space & Recreation
 

- Local Sports Areas 	 50 

3. Social Services
 

Neighborhood Units 	 100 


Kindergartens I 

District Social Units 8 

City Social Units 1 

SUB TOTAL 


4. Rell1ous & Services
 

- Local Mosques 67 

- Major Mosques 3 

- City Mosques 1 

- Churches 

SUB TOTAL 


5. 	 Public Safety
 

District Centers 10 


- Sector Centers 2 

- Traffic Control Units 3 

6. TOTAL 


SOURCE: NUPS Modification to Sadat City Master Plan.
 

POPULATIONS OF 500,000) 

PLAN 

1977 TOTAL 1979 PER
 

COST CAPITA
 

(L.E.MILLIONS) COSTS
 

0.552 	 1.46
 

2.650 	 7.00
 

1.500
 

2.000
 

1.000
 

4.500 11.90
 

2.680
 

1.500
 

0.950
 

1.100
 

6.230 16.50
 

1.500
 

0.600
 

0.135
 

2.235 	 5.90
 

16.170 42.80
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TABLE V-A.16 

STANDARDS IIISOCIAL INFRASTRUCTURE 

SOCIAL INFRASTRUCTUREPLAN MODIFIEDSUEZ MASTER 


POPULATION)
(500.O00 SERVICE 

TOTAL
 
1979NUMER 


PER CAPITA
OF 	 WOST(L.E. MILLIONS) 

COST1976 PRICES
SIANDARD UNITSITEM 


1. Rellglous Facilities
 

12.50
1/5,000 100

Local 	mo.que 
 42.34
1/40,000 13 

Friday Mosque 


0.54
3
1/160,000
Main 	Mosque 


53.80
15.38 

SUB TOTAL 


Pubt Ic ServIce
 

1/5,000 OO0 2.90
 

2. 


Post 	Office 

6 2.10
1/80,000
District Post Office 


17.49
5.00 

SUB TOTAL 


3. 	 Social Services
 

Social Weltare Unit 1/10.000 50 5.80
 

1/10,000.and Ccomunity Center 

20.295.80
SUB TOTAL 

4. 	 Public Safety
 

Police Station 
 1/40,000 13 0.30
 

First Aid Center 
 1/20,000
 
3 1.30
1/160,000
Distr ictlPolice 


- 5.61.60
SUB TOTA, 

&5. 	 Recreation Sports 
14.03

1/160,00O 3 4.01 
CenTer 

111.2131.79 
6. T 0 T A L 	 Say '112.00 

Prepared for the Minisftry of Housing 
and
 

Suez 	Koster Plan.
SOURCE: 

Advisory Cox.mllttoo for Reconstruction and United Nations 

Reconstruction, 	 Halcrow A Partner,.Sir W11almFinal -Report.Programme.Developront 
Economic Consultants Ltd.A Partners.
Robert Matthew, Johnson-Marshall 


and Homed Kaddah & AssociateS, March 
1976.
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TABLE V.-A.17 

SOCIAL INFRASTRUCTURE STANDARDS IV 

MODIFIED CAIRO GOVERNORATE STANDARDS 

BASE) ON 500,000 POPULATION 

ITE14 STANOADLO 

NUMBER 

OF 
UNITS 

L.E. 
(L.E. 

1977 
PRICES 
MILLIONS) 

1979 
L.E. PER 
CAPITA 

1. Social Units 1/42,000 12 0.24 

Pol Ice 
- Main Station 1/250,000 2 0.30 
- SubstatIon 1/83,000 
 6 0.27
 

elegraph & Post Office .1/62,500 8 0.05
 

Mosque 1/7,500 67 2.68 
Church 1/250,000 2 1.10 

2. SUB TOTAL 4.64 12.2 

Open Space and Parks(L.E. 0.309/caplta)NA 0.15
 

Community Center 1/50,000 10 
 0.24
 

3. rOTAI 
 5.03 13.3
 

SOURCE: NUPS Modification of Planning Department, Cairo Governate Standards and 
Costs.
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TABLE V-A.18 

SOCIAL INFRASTRUCTURE STANDARDS V 
MODIFIED CAIRO 	 GOVERNORATE STANDARDS 

(NON-SPECIAL EMPHASIS SETTLEMENTS) 

SERVICE 	POPULATION 500 000
 

1977, 1979 
rOTAL COSTS COST PER 

ITEM STANDARD (L.E. MILLIONS) CAPITA 

Social Units 1/42,0OO 0.24 
Main Police Station 1/250,000 0.30 
Sub Police Station 1/83,000 0.27 

Telegraph-Post Office 1/62,000 0.05 

Religious Facilities
 

- Mosques 
 1/15,000 
 1.34
 
- Churches 
 I unit 
 0.55
 

SUB TOTAL 

2.75 
 7.3
 

SOURCE: 	 MJPS Modification of Planning Department, Cairo Governate Standirds and
 
Costs.
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TABLE V -A.19 

SOCIAL INFRASTRUCTURE STANDARDS VI 

SMALL NON-SPECIAL EMPHASIS SETTLEMENTS 

(SETTLEMENT SIZE 160,000) 

1977 1979 

COST COST PER 

ITEM STANDARD (L.E. MILLIONS) CAPITA 

Social Units 1/60,000 0.06
 

Police Stations 1/250,000 0.15
 

relegraph/Post OffIce 1/62,000 a (13 

Community Center 1/60,000 0.J7 

SUB TOrAL 0.31 2.56
 
Say 5.00
 

SOURCE: NUJPS Modlf'Ictioil ot Planning Oepartrment-, Cairo Governats Standards and 

Costs.
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TABLE V-A.20
 

LESS THAN 50,000FOR SETTLEMENTSSOCIAL INFRASTRUCTURE 

(CATCHMENT POPULAMION 36,000)
 

1979
 

DOST PER
 

NUMBER OF 


FACILITIES
SERVICE 

CAPITA
REQUIRED
POPULATION 


1 

1. Education Facility 

Primary 

Preparatory 

4,510 

13,130 

8 

3 

10.4 

5.4 

2. Health
 
7.0
1
1/40,000
Primary 


3. Social Service & Administration
 

Social Unit
 
0.6
1
40,000
First Aid Center 

1.7
1
40,000
Police Station 

0.2
1
40,000


1Post Office 


25.3
 
TOTAL 


are provided In larger
It was assumed that secondary schools 

settlements. 

SOURCE: NUPS. 
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infrastructure has been proposed, since these settlements generally have access 
to larger settlements where more complete urbor services can be found. 

Housing standards for these settlemernfs were set at the average unit size
found in Tanta's core areas since this represents the only actual data (other
than for Beni Suef, to which they are similar) about average unit sizes insettlements outside major metropolitan areas. These units average 33 square
meters and were costed at the unit costs found in a Cairo Governorate low incomehousing project, L.E. 35 per square meTer (1979 prices). These yield an overage 
per capita cost of housing of L.E. 231. Siivc- the densities are low ;r most
of these settlements, as is evidenced by visual inspection of LANDSAT data, it wa
assumed that sanitation requirements can be met through private systems such as
pit latrines, rather than municipGI systems. Many settlements, particularly in the
Delta, already hove access to piped water. Thus, it was assumed that progrcrns ofextending water supply to small settlements would be continued, but ai standards of
130 liters per capita per day. Further, since the Rural Electrification Progran
is now extending tertiary systems to rural areas and small settiements, provisions
have been included for cor "inued electrification of these settlements, These 
costs were developed using the cost data shown on Figure V-A.19. Table V-A.21 
shows the distribution of These infrastructure provisions. 

Since incomes are likely to be lower in smaller settlements having only
agricultural e-ployment opportunities, it was assumed that regional wage indexes
for these areas would be similar to the median rural wages found in the 1974-1975 
Labor Force Survey. (See Chapter V). These indexes expressed as a proportion 
of Greater Cairo's median wage are: 

SETTLEMENT ZONE REGIONAL INCOME 
INDEX 

Lower Egypt and Canal 0.770 
Upper Egypt 0.617
Remote Areas 0.617 

The same index was used to weigh" per capita household savings since it wasassumed that sovin's would also be lower in smaller settlements. These result in 
the following per capila household savings: 

SETTLEMENT ZONE PER CAPITA HOUSEHOLD 
SAVINGS 

1986-1990
 
Lower Egypt and Canal 
 437 
Upper Egypt and Remote Areas 351 

199 1-1995 
Lower Egypt and Canal 480 
Uppei Egypt and, Remote Areas 386 

1996-2000 
Lower Egypt and Canal 528 
Upper Egypt and Remote Areas 424 
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FIGURE V-A.19 
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D. 	 Regional Cost Modifiers 

The Intra-Urban Cost Packages so far have focused on urban standards and 
costs irrespective of regional location. However, disliance from sources of 
construction inputs and the difficulty in providing infrastruct ire due to 
local conditions, such as the lack of non-saline water, influence costs. 
Therefore, two indices have been developed to modify these average costs to 
account for such regional differences. (Table V-A.22) 

The first regional cost modifier is a regional construction cost index developed
from unpublished 1980 regional and sectoral construction output data from the 
Ministry of Planning and the regional distribution of cement sales in 1980 
from the Cement Sales Office of the Minisiry of Development. Since for 
a given sector, the volume of cerneni used to construct a unit of construction is 
constant, and the prices of cement are fixed, variations in the ratio of 'he 
cement value as represented by the total value of cement supplied to a governorate 
to the value of construction output due lo cemeni are indicators of regional
varialions in construclion costs. The value of construction output due to cement 
was determined for each governorate by sector according to constants developed 
for each major sector to determine national cement requirements to the year 2000. 
These sectorial constants are shown in the main report of the "Draft Final Report 
of the Construction/Contracting Industry Study, CIS, 1980," prepared by the 
General Organization for Housing, Building and Planning Research, October 1980. 

The regional construction cost indices which resulled show the relative 
efficiency of the construction sector in each of the governorates. A governorate 

iOth a high index number (the inverse of the ratio of output due to cement 
y lue to the value of cement supplied to governorate in fixed prices) indicates 
that the costs of constructing a given volume of construction are likely to 
be higher than in a governorate which has a lower index number. Since a large 
proportion of the remote area governorates' total construction output is often 
dominated by single large projects (such as a railroad) which utilize relatively 
little cement and, thus, distort output calculated from the sectoral constants, only
the output due to housing, public buildings and private sector construction was 
used in their indices. 

The second index shows the relative access which different governorates have to 
non-saline ground water. This index was developed from data supplied in the 
Provincial Water Supplies Project and is used to regionally adjust the cost of 
water supply only. It is the result of surveys conducted by the water supply
project throughout Egypt. Governorates having access 1o non-saline ground water 
generally have lower water supply costs than those which do not, because less 
investment in treatment plants and overall networks is required. For example, 
Dcrnietto which has only saline ground water must draw all of its water supplies 
from the Nile, which by ihe time it reaches Dametta requires treatment. However, 
Minia, which has a relatively low index number, has access to both ground water 
and Nile water, thus, Minia's water supply costs are lower than those of 
Damietta. 

E. 	 Ongoing Information Requirements of National Urban Policy for Intra-Urban 
infrastructure Investment 

The indices which were constructed to indicate the regional differences in 
the construction costs were developed from available national level data sources. 
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TABLE V-A.22 

REGIONAL COST MODIFIERS 

GOVERNORATE 


Greater Cairo 


Giza (outside Greater Cairo) 

Alexandria 


Port Said 


Ismailia 


Suez 


Behelra 


Kafr El Sheikh 


Dakahlla 


Damletta 


Sharkla 


Gharbla 


Henoutia 


Qalyubla 


Beni Suef 


El Fayoum 


Minla 


Assiut 


Sohag 


Qena 


Aswan 


Red Sea 


New Valley* 


Sinai, North* 


Sinai, South* 


Matruh* 


REGIONAL 

CONSTRUCTION 


1.00 

2.20 


1.31 


1.92 


2.20 


1.18 


2.14 


3,21 


3.22 


2.25 


1.78 


1.58 


3.52 


1.17 


2.58 


2.98 


3.07 


1.23 


2.86 


1.03 


1.01 


4.51 


4.51 


4.51 


4.51 


4.51 


REGIONAL
 
POTABLE WATER
 

1.00
 

2.02
 

1.35
 

2.44
 

2.44
 

2.44
 

1.35
 

1.95
 

1.88
 

2.40
 

1.93
 

1.40
 

1.44
 

1.00
 

153
 

2.21
 

2.07
 

1.72
 

3.28
 

2.23
 

2.47
 

7.56
 

2.77
 

7.51
 

1.83
 

5.14
 

* Construction data is insufficient, therefore the Red Sea 
index was
 
used as a proxy for all remote areas.
 

SOLCE: 	NUPS Elaboration of Data From Various Sources( Ministry of
 
Planning; Cement Sales Office, Ministry of 
Development;
 

Genaral Organization for Housing, Building and Planning
 

Research.
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The indices indicati fairly large variations between governorcies. However, combinedon a regional basis, they represent a fairly consistent patter-i of what fnightbe expected in regional variations in constructions costs: 

ZONE REGIONAL CONSTRUCTION 
INDICES 

Greater Cairo 1.00Alexandria 1.33
Canal 1.83Delta 
North Upper Egypt 2.43 

3.17 
South Upper Egypt 2.48 
Remote Areas 5.92
 

The variations 
 generally representpopulation and, therefore, 
differences in regional distributions oflikely agglomeration economies whichconstruction might reduce 

investment 
costs. For example, the combination of industrial and tourismin South Upper Egypt combined with settlements withaccount for having large populationsit an index which is lower than Northmuch Upper Egypt whereless industrial investment and relatively little tourism investmenl has occur red. 

Since these indices usedwere to Modify the costs of intra-urban infrastructurecosts or, in fact, to modify their allocation, needcurrent the for ongoing collec4,ion ofconstruction and other regional cost data is emphasized. For NUPSestimates we have not made assumptions about possible variations inof these indices the compositiondue to changes in population distribution or employment mixin later periods. However, these changes are likely to have an impact onconstruction cost variation. regionalTherefore, to more accuratelywhich these reflect the implicationschanges might onhave investment
dissemination budgets, ongoing collection andof regional variations in costs will be c~n important tool inimplementing national urban settlement strategies, 

F. Unused Capacity inExisting Intro-Urban Infrastructure 

The primary component of intra-urban infrestructure excess oris in unoccupied housing unused capacityunits. However, most of this excess capacity probablyexists in Greater Cairo due to the very rapid expansion of housing
the informal sector during the 1976-1981 period. lead 
the stock by


This hacs t a vacancy rateabout 5.5 percent of the occupied housing stock.units However, not theseare available to the market. are 
all vacantSome being held off the market for membersof the owner's family, while the distribution of vacant units doesto ideal locations of units in terms of 
not always lead

places of or socialwork otherfacilities. Furthermore, some are luxury units not affordable to most Egyptians.have not developed separate projections for using these 
We 

normal vacant units itis sincefor a portion of housingthe stock to be vacant at any one time unlessthere really are serious shortages. Rather, in our projections of affordability, wehave assumed that the savings represented bybe mobilized by -the government so that sone 
investment in dwelling units couldof the investment now going intoinformal housing could be diverted to other sectors moreat deserving of investment,least for the irrrnediate term. The mechanisms for doing so are further diselussedin Section II of Chapter V of the NUPS Final Report. 
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intra-urban
is fairly hard to conceive of excess capacity existing in other

It 
since practically allphysical infrastructure,infrastructure, particularly Iv those with seweragesupp systems, andhave deficits in their watersettlements now 

local level excess capacity 
systems have even larger deficits. However, at the 

may exist. For example, upon further examination of the water supply in Tanta, 

it was found that while the treatment plant produces roughly a capacity of 

water supply is 422 litiers/capita/day.
liters/capita/day, the actual standard of315 wells. However, the quality of 

The extra 107 liters/capita/day comes from 
that well water is unknown. 

have assumed that existing infrastructure has 
In all of the NUPS projections, we 

life thus, be intensively used. This has 
not reached its service and, can more 

first, by increasing the density of Ihe settlement, existing
been done in two ways: 

infrastructure is used more intensively; and secondly, by assuming that in most
 

are probably adequate to serve 
components of social infrastructuresettlements, 

to more intensively use infrastructure Most systems
larger populations. However, haveto upgrade service levels. Therefore, we 
require some capital inmprovernents 

proposed both rehabilitation of existing infrastructure and strengthening of
 

levels of service to existinghigherits service capacity to allow it to provide 
these projectionsfor new populations. The rates used for

population and provide 

are shown in the next section.
 

regarding social infrastructure exces-: capacity are 
The assumptions assumedboth have region-serving functions, iV was

somewhat different. Since 

that existing health and education stock could be upgraded to extend its usefui
 

service functions has been 
life. However, a rationalization of higher level 

some settlements havehealth and education services wherebysuggested for major 
standards of facilities due to their broader 

been designated to receive higher 
in settlements, modified standards have been 

region-serving functions, other 
education services. Regarding

proposed which provide basic levels of health and 
such asexcept for very fast growing settlements

"other social infrastructure," is 
Suez, it has been assumed that city-wide social and administrative infrastructure 

adequate to serve new populations as long as it receives ongoing maintenance. Thus, 
for most settlements. In faster 

only local level infrastructure has been proposed 

growing settlements and very large settlements such as Greater Cairo and 
cc-plete social and administrative servicesmoreAlexandria, it was assumed that 

due to the size of the populations being added.
will be necessary 

G. Phasing of Rehabilitation and Rehabilitation Requirements 

The total costs of the intra-urban infrastructure estimates of the Preferred 

Strategy include provisions for rehabilitation of existing infrastructure stock 

that stock has not been reached,under the assumption that the useful life of 
life can be extended. Thus, the 

and that through capital rehabilitation its 
targeted expected urban population

costs of new infrastructure cre for the 
from the requirements for rehabilitation of different 

increase. This estimate came 
master plans for those systems, or it was assumed that the useful life of 

in to
is represented by its depreciable life. Thus, order 

infrastructure 
at a level of service equal to that of new 

maintain that infrastructure 
should equal the annual depreciation expense

infrastructure, capital rehabilitation 

of that infrastructure.
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However, due to t1he very large costs of providing rt only rehabilitation of 
existing infr:structute, but new sewerage systems in some settlerr nts locking 
sewerage, il was ass,aTnd that these investments would have to be phosed over the 
entire planning period. This phasing of rehabilitation and investment in new 
sewerage facilities was based on the following assi-11ptions: due to the magnitude
of construction required, it is unlikely that the volurr of cons~ruction for 
rehabilitation plus new infrostructure to serve new population could be constructed 
in one period alone, therefore, it was assumed that feasibility studies would be 
done during the 1980-1985 period and the bulk of construction would occur in 
later periods. This plosing of rehabilitation and strengthening of existing
infrastructure is shown in Table V-A.23. The constants (expressed as percentages
of new construction costs) ore shown in Table V-A.2I4. Due to the need for ongoing
capital investment for mointenonce of infrastructure, lower conslants are used 
to project rmnaintenance requirements of infrastructure built during later periods. 

TABLE V-A.23 
PHASING CONSTANTS FOR REHABILITATION OF EXISTING STOCK AND 

CONSTRUCTION OF NEW SEWERAGE SYSTEMS 

PHASING OF NEW
 

SEWERAGE IN
 

PHASING OF REHABITATION SETILEMENTS
 

OF EXISTING INFRASTRUCTURE LACKING SEWFRAGE
 

STOCK' SYSEMS
 

PERIOD (W) 
 (W)
 

19B0-1985 15 
 15
 

1986-1990 60 
 60
 

1991-1995 20 20
 

1996-2000 5 5
 

Water and sewerage phasing oi other rehablIItation shown on
 
Table V-A.25.
 

SOURCE: NUPS. 
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TABLE V-A.24 

CONSTANTS USED TO PROJECT INFRASTRUCTURE COSTS OF REHABILITATION OF EXISTING STOCK 

Per Capita Costs of Infrastructure for Existing
 

Populations as a Proportion of Per Capita Costs
 

Infrastructure Costs for New Populations
 

STOCK EXISTING REHABILITATION OF
 

INFRASTRUCTURE BEFORE 1980-85 PERIOD STOCK BUILT DURING LATER PERIODS REMARKS
 

3% Based on unpublished estimates of costs of strength-

Water end Sewerage 74% 


ening existing systems from Provincial Water Sup

plies Project and depreclation allowances shown In
 

master plans for major metropolitan systems.
 

1% 0.5% Estimates from Egypt National Transport sttudy.

Circulation 


10% Early period has provisions for expansion of ser-

Electricity 20% 


vice, while later period assumas an average service
 

life of 10 years.
 

Other Physical
 
Assumption sirilar to electricity.
Infrastructure 20% 10% 


5% The first period estimate Is based on data presented In
 
Housing 50% 


the Appendices to the Draft Final Report of the
 

Construction Industry Study (Appendix I). The later
 

period estlrItu Is based on an assumbd reduced need for
 

renewal due to 1980 -1985 renewal efforts.
 

Ba~ed on estimates of rehabilitation requlrem3nts

Education 35% 2% 


resulting from 1977 survey of educational fpcIll

ties. Later period reiiabilltation assumes only
 

minor rehabilitation necessary.
 

Assumes that 10 percent of e'dstlng stock will be

Health 10% 10% 


rehalbllltated In each period and that stock added
 

In later periods has an average life of 10 years due
 

to large Investment requirements in equipment.
 

2% 1% Assurned relationships.
Other Social Infrastructure 


SOURCE: NUPS.
 



H. Target Group: -Disadvantaged Persons in Greater Cairo
 
The spatial target 
 groups focused on implenenting nationalobjectives through urban policyselecting standards appropriate toin Chapter IV, spatial priorities. However,we discussed disadvantaged groups as another targetlegitimately group whorequire assistance from the Government. It has already beenhow some settlements shownmay require greater subsidiesto implement due to lower regional incomeseven basic levels ofstandards. addition to these 

housing and intro-urban infrastructureIn spatially related disadvantagedalso exists low income groups, therepopulations within settlements who are disadvantaged andmay require progrca assistance. 

Although disaggregoted data about households is notand housing conditions, available regarding incomeswe have identified two possible measuresgroups using Greater Cairo of disadvantagedand Alexandria kiiem data and World Bankpoverty estimates. urbanThe first was done by reviewing roon occupancy rates in GreaterCairo and Alexandria kions and determining those kismsrates which are higher than which have room occupancythe average room occupancy ratesa whole. Then for the settlement asby determining the number of persons which couldby be accorrrnodatedthe total numnber of rooms in the kism, if the kiarn hadoccupancy rates, the average roomtotal number of overcrowdedwas persons in thedetermined. In 1976, Greater Cairo had 17 kisms which had 
kinm 

rates room occupancyhigher than the Greater Cairo average room occupancy rateper room. The of 1.8 personsexcess population (overcrowded population) inroughly these ki.sms348,000. In Alexandria, where was 
persons per room, six kisms 

the average room occupancy rate is 1.9have room occupancy rates whichthe average. These are greater thankisms hove excess population of 148,000. While usingdata is only a crude approximation kismof the total number ofovercrowded conditions (the use of 
persons living insub-kismit is not available), it does 

data would be better, bulgive an order-of-magnitudeFurthermore, reducing the of the problem.room occupancy rates in these kisms would reducethe average settlement room occupancy rate. 

A second criteria for determining disadvantaged" groups might well be the WorldBank defined Urban Poverty Criteria, a measure of absolute pove2rty based onaccess to incomes,urban services, employment and other criteria, which suggestshouseholds thatat the 30th percentile fall into the urban poverty group. 
As an illustration of how disadvantaged groups within on urbanserved, the following project area might behas been developed.housing, plus LANDSAT Recent studies of informaldata about the physical growth of Greater Cairo suggest thatthe process of deconcentration is already occurring. Roughlyrecent 60 percent ofmovers in Greater theCairo were lifetime citizensmigrants. However, of Greater Cairo and notthe bulk of this internal migration occurredsouth of Cairo in the northonto arable land. Therefore, one possible way to change this 

and
 
would be the development of low trend
income housing programs aimedgroups within Cairo. at disadvantagedHowever, for these to be successful,established they needin close-in to bedesert locations where householdscommunity ties. can maintain existingThe following program illustrates how such a program mightdesigned. (Figure V-A.20) be 

At gross densities of 300 persons per hectare, individual plotdeveloped which sizes can beaverage 180 square meters if ultimately an average of 2.5 floors 
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ore built. If sinqle fc nily dwellings are built, roughly 72 square meter plots couldbe allocated. Fiquet. V.-A.20 illustrates the other type of standards which couldbe developed. Since the cofr..inity would be low income residents, lower standardsof water supply could be provided than Greaterfor Cairo as a whole sinceconsumption would be less. Similarly, since the corrwnunity would benefitother administrative facilities, only from
basic social service and corrnunity facilitiesare suggested. However, to provide linkages with the rest of Greater Cairo, bustransport has been proposed at the scrne standards as the rest of Greater Cairu. 

A more basic standard of housing has been suggested for the program since itis aimed at disadvantaged groups. This standard consists of 30 square meter unitscosted at the unit costs which the Cairo Governorate achieved 1979in when itconstructed a low income housing project, i.e., L.E. 35 per square meter. 

Since this progran is aimed at disadvantaged groups, household per capitaincomes are shown at the 30th percentile of household incomes (roughly L.E. 150 percapita in 1979 prices). Again, since the distribution of savings is not known,it was assumed that savings per household is in the same ratio as income atthe 30th percentile is income theto at 50th percentile or 72 percent of medianper capita household savings at the 50th percentile.
 

Although the table shows 
 the program as a whole, it could be built in severallocations throughout Greater Cairo. For example, portior, of it could be builtin the Nasr Extension area, the Helwan area, and in the lk-.., income housing sitesproposed near to the El Obour and 6th of October satellite cities. By encouragingexisting Cairo residents to move to these areas, they could form the nucleus aroundwhich new migrants to Greater Cairo could be attracted to these sites. Sociologicalstudies of new Cairo migrants indicate that there is a strong liktelihood thatthey will attach themselves to already established groups fron parts of Egyptfrom which the migrants cane. Therefore, by encouraging existing Cairo residentsto move to these areas, there is a much stronger chance the ofthat patterngrowth in Greater Cairo can be shifted to more desirable locations. 

1. Functional Relationships Used to Project NUPS Intro-Urban Infrastructure 
Costs 

The following functional relationships were used to generate the curves shownin Figures V-A.15 through V-A.18. These relationships were derived from datarecent construction projects ofshowing gross density of the projects, consumptionstandards and per capita costs. These relationships were calculated using amultiple linear regression progron using two independant variables. Sincemathematically, thme linear equations which result could estimate per capitacosts which are zero or less, the data used to generate the relationships wereused to limit prolections (i.e., the x or y values). These functional relationships
and their data limits are shown below: 
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I. 	Water Supply (Figure V-A.15):
 
z = -29.99 + (-0. 12)x + 0.44y
 

Where: 	 x = gross dc.nsity 
y = water consumption standard (l/c/d) 
z = per capita costs 2 
Correlation Coefficient (R = 0.90). 

Limits: y -	 237 where x = 600 

2. Sanitation 	(Figure V-A.16):
 
z = 48.34 + (...06)x + (0.17)y
 

Where: 	 x = gross density 
y = sewerage flow (l/c/d)
 
z = per capita costs
 
Correlation Coefficient (R2 = 0.87)
 

Limits: No limits were reached due to density limita
tions shown in Equation 1. 

3. 	Circulation (Figure V-A.17):
 
z = 52.56 + (-0.06)x + (5.05)y
 

W'-ere: x 	 = gross density 
y = m2 per capita of circulation (based on an 

assumed 20 percent of settlement area devoted 
to circulation) 

z = per capita costs
 
Correlation coefficient (R 2 = 0.90)
 

Limits: No limits were reached due to density limita
tions in Equation I. 

4. Electricity Distribution (Figure V-A.18): 

y = 152.39 e (-1.15 x 10 3)X 

Where: 	 x = service population ('00s) 
y,= per capita costs --

Correlation Coefficient (R = 0.77) 

Limits: No limits were reached as population change did 
not exceed 3 million. 

J. Supporting Tables 

The following tables are back-up tables which were developed to support 
conclusions shown in the main text or contain back-up data which was used in 
the analysis, but were not directly referred to in the text. 
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TABLE V-A.25 
SOCIAL AND ADMINISTRATIVE FACILITIES OF SADAT CITY 

NUMBER UNIT TOTAL 

FACILITY 
OF 

UNITS 
COST OSTS 
(L.E. 7HT)USANDS) 

Social Services 
Neighborhood Social Unit 
Kindergarten 

DIstrIc' Social Unit 

Sector Social Unit 
Ex-Prlsonors Halfway House 
Residence For Homeless Boys 
Residence For Homoless Girls 
Residence For Homeless Elderly 
Social Service Center 
Phychlalrlc Center 

Mental Retardation Center 
Center For Handicapped 
Other Care Centers 

IO 

100 

16 

2 

2 

2 

2 

2 

1 

I 

1 

1 

5 

20 

10 

250 

1,000 

75 

60 

60 

60 

2,100 

4,000 

2,000 

600 

510 

2,000 

1,000 

4,000 

2,000 

150 

120 

120 

1120 

2,100 

4,000 

2,000 

600 

2,550 

TOTAL SOCIAL SERVICES 235 
20,760 

Cultural 
Facllles 
District Cultural Palace 16 
 1,830 
 29,280
Center Cultural 
Pealce 


1 17,710 
 17,710
Sclnce I Technology Huseijm 1 
NaTural History Huseum 

875 875
 
1 1,750 
 1,750
Observatory 

1 700 
 700
 

TOTAL CULTURAL SERVICES 
 20 
 50,320 


Relilous Services
 
NeIghborhco Mosque I 67 
 2,680
Nelghborhood Mosque II 

40 

33 

District Mosque 
100 3,300
 

4 
 2,000
 
2 


City Mosque 
500 


varies 
 3,823
Moslem Cometary 
1 56Church 56 
"2 550 
 1,100
Central Church 

1 2,200
Christian 2,200Cemetary 
1 36 36
 

'TOTAL RELIGIOUS 

111 


15,195 


Publ i Sa fe tX
 
District Public Safety Center 
 16 
 150 
 2,400
Sector Public Safety Building 
 2 
 300
Industrial 600
Public Safety Building 1 
 500
Public Safety Headquarters 300
 

1 
 600
Police & Fire Academy 600
 
1 
 750 
 750
Traffic Control 
Units 

3 
 45 
 135
 
3 


Courts 

2,500
Prison 7.500 

1 750 
 750
 

TOTAL PUBLIC SAFETY 

28 
 13,035 


MASTER PLAN 

TOTAL COSTS
 

PER CAPITA
 
1
 
979(L.E.)
 

54.9
 

133.1
 

40.2
 

34.5
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TABLE V-A.25 (CONTINUED)
 

OF SADAT CITY MASTER PLAN
SOCIAL AND ADMINISTRATIVE FACILITIES 

NUMBER TOTAL TOTAL COSTS 

OF UNIT COSTS PER CAPITA 

FACILITY UNITS COST (1977) 1979 

PublIc Service
 

1 6,250 6,250

City Hall 


2 
 56 112
 
Sector Utilities Office 


1 225 225
 
Central Utilities Office 


6 60
 
Neighborhood Communications !0 

6 60 360 
Telephone & Telegraph 


2 12 24
 
Telex 


1 16,875 16,875

Central Coniunications 


10 6

Neighborhood Post Office 	

60
 

6 tO 108
 
Postal Center 


I 750 750

Main Post Office 


16 12 
 192
 
District Political Offices 


1 60 60
 
Political Party Hoadquartors 


90 90
 
Printing Office 	 1 


1 225 225
 
Abbattor 


59 	 25,391 67.2
 
TOTAL PUBLIC SERVICE 


Open Space and Rcredtion 

100 53 5,300

Neighborhood Sports Arena 


14 1,100 15,400

District Youth Center 


1 15,120 15,120

City Sports Complex 


i 625 625
 
BotanIcjI Gardens 


1 245 245
 
Malahy 


1 300 300
 
Hostel 


1 360 360 
Regional Theme Park 


TOTAL OPEN SPACE AND 

119 37,350 98.8 
RECREATION 

National and Regional Governmont 

1 100 100
Vistors Center 

1 750 750
 
Development Atithorlty 


1 375 375
 
Regional Support Offices 


1 225 225
 
Exhibition Hall 


N.A. 102,698
N.A.
National Government Offices 

N.A. 29,100
N.A.
Others 


TOTAL NATIONAL AND REGIONAL
 
4 133,248 
 352.5
 

GOVERNMENT 


TOTAL Sadat City Social and
 

576 	 295,299 781.2
 
Administrative Facilities 


Sadat City Nester Plan, Vo. 3, September 1977.
SOURCE: 
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TABLE V--A.26
 

HEALTH INVESTMENT REQUIRED TO MAINTAIN 1980 STANDARDS 

OVER THE PERIOD 1980-2000 

TOTAL INVEST, TOTAL
 

PERIOD ITEM 
 REQUIRED INVESIMENT/ 

(L.E. MILLIONS) CAPITA
 

(L.E.)
 

A. 	 1980-1985: NEW URBAN POPULATION: 3.8 MILLION
 

I. 	 Secondary Health Care
 

I) 	 Rehabilitation of existinq stock
 

80,400 beds (4.42 beds/1,000 pop.).
 

Replacement value L.E. 4,540
 

million.
 

Rehabilitation of 10% of stock 
 454
 

i) 	 Nnw addillons required 3.8
 

million nee population at
 

4.42 bods/1,ODO equals 16,796 beds 949
 

il) 	Total Secondary Health Care 1403
 

II. 	 Primary Health Care
 

I) 	 Rehabilitation of existing stock
 

455 units (1 unit/40,000)
 

Replacement value L.E.104 million.
 

Rehabilitation at 10% 
 10
 

II) 	 Nbw additions required 3.8 million
 

new population at I unlt/40,O0 

equals 95 units 22
 

i11) 	 Total primary health care 32
 

Ill. 	 Total Urban Hualth Care 1435 

Total urban health care per capita 
 69.67
 

(mid-period population)
 

Average annual per capita Investment 
 13.93
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TABLE V-A.26 (CONTINUED) 

PERIOD 'ITEM TOTAL INVEST. 

REQUIRED 

(L.E. MILLIONS) 

TOTAL 

INVESTMENT/ 

CAPITA 

B. 1985-1990: NEW URBAN POPULATION: 4.1 MILLION 

I. Scondary Health Care 

Rehabilitation of existing stock 
97,196 beds 
Replacernent Value L.E. 5,494 million 
Rehabilitation of 10 percent of stock 549 

11) New additions required 

4.1 million new population 
at 4.42 beds/1,000 equals 
18,122 beds 1,025 

II1)Total secondary health care 1,574 

II. Primary Health Care 

I) Rehabilitation of existing stock 
550 units (1 unlt/40,000). 
Replacement value L.E. 125 million 
Rehabilitation of 10% of stock 13 

II) New additions required 
4.1 million new population at 
I unit/40,000 equals 102.5 units 23.3 

Il1) Total primary health care 36 

Ill. Total Urban Health Care 

Total urban health care per capita 

(mid-period population) 
Average annual per capita Investment 

1,610 

65.58 

13.12 
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TABLE V-A.26 (CONTINUED)
 

C. 

PEIOD 

1990-1995: 

ITEM 

NEW URBAN POPULATION: 

TOTAL INVEST. 

REQUIRED 

(L.E. MILLIONS) 

4.8 MILLION 

TOTAL 

iNVEZThENT/ 

CAPITA 

(L.E.) 

1. Secondary Health Care 

I) Rehabilitation of existing slock 

115,318 beds 

Replacement value L.E. 6,518 million 
Rehabilitation of 10% of stock 652 

II) New adoltions required 

4.8 million new population at 
4.42 beds/1,O0O equals 20,160 beds 1,199 

1il) Total secondary health care 1,351 

II. Primary Health Care 

I) Rehabilitation of existing stock 

652.5 units 

Replacement value L.E. 149 million 
Rehabiltation at 10% 15 

Ii) New additions required 

4.8 million new population 
I unit/40,000 equals 120 units 27 

Il1) Total Primary Health Care 42 

Ill. Total Urban Health Care 1,893 

Total urban health care per capita 

(mid-period population) 
Average annual per capita investment 

65.05 

13.01 

280 



TABLE V-A.26 (CONTINUED) 

PERIOD ITEM TOTAL INVEST. TOTAL 

REQUIRED INVESTMENT/ 
(L.E. MILLIONS) CPITA
 

(L.Eo] 

D. 1995-2000: 
 NEW URBAN POPULATION: 5.6 MILLION
 

I. Secondary Health Care
 

I) Rehabilitation of existing stock
 

136,543 beds
 
Replacement value L.E'. 7,717 million
 
Rehabilitation of 10 percent of 717
 
stock
 

il) New additions required
 

5.6 milIlort new population
 
4.42 beds/i,O00 equals 24,752 
 1,399
 

Ill) Total Secondary Health Care 
 2,116
 

II. Primary Health Care
 

1) Rehabilitation of existing stock 

772.5 units
 
Replacement value L.E. 
176 million
 
Rehabilitation of 
10% stock 
 18
 

ii) New additions required
 

5.6 million new population
 
I unit/40,O00 equals 
140 units 32
 

I1) Total Primary Health Care 
 50
 

Ill. Total-Urbam Health Care 
 2,166
 
Total urban health care per capIts 
 63.16
 
(mid period population)
 
Average annual per capita Investment 
 12.63
 

SOURCE: NUPS Analysis of Ministry of Health Data,
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,TABLE V-A.27 

IN URBAN SCHOOL BUILDINGS IN 1980 
PER CAPITA INVESTMENTINDICATIVE 

SCHDOL BUILDIN4GSVALUE OF 
(L.E. MILLIONS)
ACCORDING TO CONDITION 


TOTAL VALUE
REOUIRE MASSIVE 

TOTAL NUMBER 
 (L.E. MILLIONS)
REHABILITATION
BAD
GOOD
OF BUILDINGS
TYPE OF FACILITY 


737
288
209
240
8,027
Primary 


168
59
24
75
1,550
Preparatory 


80
23
49
339

General Secondary 


Secondary Trade 2 36 
33
179


and Commerce 


47
3
2
42
117
Industrial Secondary 


40
1
1
38 

Agricultural Secondary 55 


1,108
386
245
477
10,267
TOTAL 

59.251
 

TOTAL PER CAPITA 


1 Based on a 1980 mpulation of 18.7 million.
 

areas of the Ministry of
 
school facilities In urban
condition of 


SOURCE: Unpublished survey of +he 
 new facilities from
 estimated unit costs of 

are those of NUPS based on
Values
Education (1977). 


Ministry or Education data (1980).
 



TABLE V-A.28 

PROJECTED VEQUIREMENTS FOR NEW URBAN SCHOOLS 1980 - 2000 

(COSTS IN 1979 L.E. MILLIONS) 

TYPE OF 1980 - 1985 1985 - 1990 1990- 1995 1995- 2000 
EDUCAT ION 
FACILITY REQUIRED 

NEW SCHOOLS 
TOTAL 

COST 
REQUIRED 

NEW SCHOOLS 
TOTAL 

COST 
REQUIRED 

NEW SCHOOLS 
TOTAL 

COST 
REQUIRED 

NEW SCHOOLS 
TOTAL 

COST 

Primary Schools 925 49.9 997 53.9 1,168 63.1 1,362 73.5 

Preparatory Schools 285 21.7 312 23.4 365 27.4 426 32.0
 

Secondary General 
 45 9.1 49 9.8 57 
 11.4 67 13.4
 

Secondary Commerclal 32 e.o 
 33 8.3 38 
 9.5 45 11.3
 

Secondary Industrial 24 12.0 
 25 12.5 29 14.5 34 17.0
 

Secondary Agricultural 8 6.0 8 
 6.1 10 7.5 
 II 8.3
 

TOTAL 1,319 106.7 1,424 
 114.0 1,667 133.4 
 1,945 155.5
 

SOURCE: NUPS Elaboration of Unpublished Ministry of Education Survey (1977).
 



TABLE V-A.29
 

EDUCATION REQUIREMENTS TO MAINTAIN CURRENT STANDARDS
 
TO THE YEAR 2000 

DESCRIPTION 

TOTAL INVEST-

REQUIRED 

IL.E. MILLIONS) 

PER CAPITA 

INVESTMENT 

(L.E.) 

A. 19B0-1985: URBAN POPULATION INCREASE: 3.8 MILLION 

I. Rehabilitation of existing facilities
1 201 

II. New facilities 107 

III. Total Investmen+ 

Total Investment per capita (mId period 

,tpopulation 20.6 million) 

Average annual Investment 

308 

14.95 

2.99 

B. 1986-1990: URBAN POPULATION INCREASE: 4.1 MILLION 

I. Rehabilitation of existing stock 

1) Replacement value of 1980 stock LE.1,309 million 

II) Value ol new stock 107 million 

I1l) Total replacement value LE.1,416 million 

Iv) Rehabilitation at 2% 28 

II. Now facilities 114 

III. Total Investmenl 

Total Investment per capita (m6 period 

population 24.6) 
Average annual per capita Invesiaont 

142 

5.77 
1.15 
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TABLE V-A.29 (CONTINUED)
 

EDUCATION REQUIREMENTS 
 TO 	MAINTAIN CURRENT STANDARDS 
TO 	THE YEAR 2000 

TOTAL INVEST. 
 PER CAPITA 

DESCR IPT I __,_ 
REQUIRED INVESTMENT 

(L.E. 	MILLIONS) (L.E.) 

C. 	 1990-1995, '1-.AN 	 POPULATION INCREASE: 4.8 	MILLION 

I. 	 RehablIltatlco 
of existing stock
 

I) Stock from previous period LE. 
 1,416 faIIIon
 

-11) New stock 
 114 million
 

Ii1 Total replacement value 
 1,530 million
 

Iv) Rehabilitation at 2% 
 31
 

II. 	New facilities 

133
 

1il. 	 Total Investment required 164 
Total Investment per capita (mid period 
population 29.0) 


5.66
Average annual Investment 
1.13
 

D. 	 1995-2000: URBAN POPULATION IN'CREASE: 5.6 MILLION 

I. 	Rehabilltatln of existing stock
 

i) Stock from previous period 
 LE. 1,530 million
 

Ii) Now stock 
 133 million
 

Ill) Total replacement value 
 1,663 million
 

Iv) Rehabilitation at 2% 
 33
 

II. 	New facilities 

156
 

Ill. 	Total Investment required 

189
 

Total Investment per capita (mid period

population 34.2) 


Average annual per capita 
5.53
 

Investment 

1.11
 

The 	Preferred Strategy, these 	costs have been phased over the entire
 
planning period. 
 Sea Table V-A.16,
 

SOURCE: 
 NJPS 	Elaboration of Unpublished Ministry of Education Survoy (1977). 
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TABLE V-A.30 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1986-1990 

ESTIMATE 1: STANDARDS SIMILAR TO EXISTING PROPOSALS (40 LARGEST URBAN SETTLEMENTS) 

4 
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TABLE V-A.30 (CONTINUED) 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1986-1990 
ESTIMATE I: STANDARDS SIMILAR TO EXISTING PROPOSALS (40 LARGEST URBAN SETTLEMENTS) 

TOTALPHTSIAL IWIZASTPUCtKURE 	 BASF MZ$TS AOJUSTEO TOTAL MSIS R04ASILITATIO 
SETTL E.tMET ATER S3EVERGE CIR l.AT . 9I04Eq OTHERS TOTAL 

BASE 
1 

Pt!? CAPITA OTAL OSTS PER CAPITA Pqci ATI4 
3OJS1 r SOCIAL INTRAS1;ICTJRE 	 T 

EDUC-ATI N 4 .EaLT 01TE S TOTAL COSTSSL.E.)Ab u K(blu 1. 2 2.4 c 3 1.7 ., 	
IL. . I LLI0P ) (L.E. ) (i11. .0 

ze I. 
1 7 0 .3 0.4 2.0 13,1 172. 4 2 .4i.2 2.9 1.4 7.2 2.6 	 357.8 47.210.2 4.4 1.9 0.4 0.0Bela s 3. 2. 0.3 	

3.1 17.7 736.4 25.8 33.81. .7 10.1 5.5 1.; 0.6 	
29.4

0.5 2.6 1.9 213.2
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1. 	 22!!'" LIPPER EGYPT
 

BEnIl S... 4.8 
 .6 2.3 5.4 6. 277 23.8 5.06 9.4 2.9 
rayon 	

1.3 558 320.6 130. 865.31.0 	 3.2.4 3.7 
 8.8 11.9 399., 21.3 4.65 I6 231I,1I$ 	 5.22.85. 6.9 6.9 0.9 31.3 20.8 5.95 12.2 	
92., 54894 301.4 1,13.0 33.63.8 20.0 72.1kaI a11.y 3.0 4.1 1.1 3.2 3.8 	

524.8 240.4 -. 033.0 36.913.2 9.2 1.83 55 1.7 9.0 35.3 317.5 112.2SUB TOTAL M0.6 23.0 	 I.058.3 31.49.8 24.3 31.3 
 110.9 1.3.1 15.10 42.8 13.3 70.0 253.9 
 - 806.6 1.049.0 -

Vl. SOUTH LIPPER EGYPT 

5oh63 
 2.0 5.1 1.1 4.3 4.v I1.) 8.6 3.8 0. 1.5 6.11kolo. 1.4 2.7 	 52.0 20?.7 104.30.1 2.2 2.6 9.; 	 677.0 32.!4.4 1.6G1,94 0.8 2.4 	
0.4 0.6 3.0 17.0 240.00.9 2.1 2.5 8.8 4.3 1.7 0.4 	

9.2 33.3 30:0.
0.8 2.9 16.0 235.1 31.0L ." 4.1 ).2 1.5 5.0 35. 	

70.1 27.623.4 9.9 4.4
SURI TOYAL 9.S II.A 	 1.0 1.7 7.1 40.4 2720.6
4.2 59.2 21.1 i|.? 	 46.8 2335. 34.013.6 13.3 	 7 
2.6 4.0 
 19.1 105.4 
 - 261.3 514.9 

'i 	 EW1. Kf9A S[1 S
 

m441,448 1.5 5.0 2.7 2.1 
 2.3 
 .6 4.1 1.8 0.4 0.1tIe Valley 1.4 3.4 5.1 2.3 	
2.9 16.6 247.6 111.2 1,482.6 30.32.6 13.0 4.6 2.

Re4 Sea 2.0 3.9 6.3 2.6 2.9 
0., 231*3 107.1 I.291,1 21.8 

06 3.3 20.9 
11.6 5.2 
 2.3 0.5 0.9
S l ,I 1.0 1.A 3.9 	

3.7 26.6 283.9 176.1 Iym.2 27.32.r 4.1 13.6 6.3 1.4 0.5 1.4 5.3SU IOTAL &.1 . 11, 16.2 7.6 	
23.2 394.6 133.0 3.4G8.8 11.312.3 56.0 20.2 1.3 1.9 5.8 15. 69. - 520.0 1.820.7 -

I'll. TOTAL itf-'CI A
-.


MTSA0411 

7.059.1 
 439.9 7.752.9 %*.1 26.7 
Id. rJGM, IINCLUOI.tELEC04kmC~tlONS) 

9IJIAL9.6927. 
 424.3 13.637.0 591.0 28.3 

lO$1 I.sI.cl.t 0o.sV00 	 l fo 	 opooo Ioins pOilsra ab-lltaflool a olItllnq stock. 

7 F..,d by1 I.IdI~0.1 ota 11, by i'd 04.1. ocolto, -So. Table 1-A.1 for 
swd poelad owuaIt1o..1
 

l - 2bya l lI po y l n o .a l 
r c i s 	 fl i v I *l. .ys fl aqilo n. l la t. r I d - ( T ab l e T - A . 2 2 1 .04 4 dl q t h t a6o u.t o to t a l l os11e a t T$wT hIa t i•nln I t . l t lp l t d Ai s h e q l Consl t r uctri o n Cos t Il d e .( T 8 b l e - .4 2 21. 

r,., 	 Cairo ln.. ol.y 0[000c lheludel DrollIos for a uba.ly. 

c '1 
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TABLE V-A.31 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1991-1995 

STANDARDS SIMILAR TO EXISTING PROPOSALS (40 LARGEST URBAN SETTLEMENTS)ESTIMATE I: 
.EUAFII1LI :T' I 

COSTSAS a 
(L.E. 	uILLIC JS_ 

I.$ qASTRUCTLE TOTAL CASE COSTS AOJUSTOT7 TOTAL COSTS IQCP0IQTIC O 
sETTLturmNT PW'SICAL 

N 1 " 2I1RASTRLICTUqtE "msr.U SOCIAL 

WATER SEWE6AC.E CIC:ULATIO POWER OTlE'S TOTAL EDUCATION WF4LTVI 0T1"wEqS TOTAL PASE COSTS PER CAPITA' TOTAL COSTS P CAPITA TOTAL COSTS 
ILEI (L.E, NI LLIO'NSI (LE., (1)i
 

I • 	 I ETRPOLITAN 

APEAS 

4 	 302.9 1.674.0 ,357.9 101.9 S,.77.9 4O1.9 21'. 
173.4 17.8 	 I,270.3 1,90.2 1,933.7 F460.6 480.3
Grea'or Cairo 1705 296.2 


567.3 1062.0 410.e 249.6 35.4 2.,61.3 33.4 251.4 608.1 A.M 153.1 3035 106.7AIleo.ndrla 120.9 514.9 
11.,6 2,213.2 	 7,430.0 - 8.072.3 4.3.5 

SU8 	TOTAL 391.4 813.1 234.? 71.3 7,41., 2,642.3 1,186.02,3b6.3 613.7 

II. 	 SPECIAL 

Ew~qAS I S 

CaonsI Zo..e
 

Sue! 19.8 17.4 12.0 74,4 32.2 12E.9 ?'1.7 &3.4 1 4,? TS. 193,7 
 522.3 856.1 649.i 1,063.4 13.4 

SoujlsUcODO 6.970! 
t 	 13.3 65.4 223.4 470.3 203.3.5.4, 1.3

10.1 	 7.1 18.0 30.7 76.1 82.0 16.S 33.3Asslu 9.8 
10.0 3.6 16.1 60.3 420.1 63.8 456.9 17o3 

3.1 1. 5.1 8.3 21,1 22.7 2.5
4a4.2 aloadI 2.3 

26.8 6.2 12.0 4.2 22.4 7@.9 £21.4 06.1 464.3 22." 

. 6.8.0., 	 44. ,3 9.6 29.7 
31.3 6.4 23.4 7.9 37.6 13@.2 350,6 149. 381.3

Ajwam 6.7 7.6 4.3 12.7 1s.. 49.3 23.4 

3S4.3 31.7 1535 104.5 335.2 1.023.1 - 1,235.3 6".3 
43.4 	 43.1 29.6 67.3 119.0 303.7SUB TOTAL 


I I I.T4ER CANAL 

22.2 80.3 52.3 9.2 31.0 9.6 40.6 182.6 319.3 398.6 S , .9 31.4
Poef S ld 17.4 12.3 12.0 16.5 

26,- 9.3 50.0 157.8 376.1 381.4 910.4 24.1
I$-01118 10.2 6.9 5.0 14.3 71.5 19.8 47.7 13,9 

23,1 	 57.6 1.Q 99.q 340.2 - 760.0 767.1
21.2 13,0 30.9 43,7 140.1 100.7SUB TOTAL 27.5 

IV. 	 DELTA 

2.9100hl1 Ca~tors 
21.4 62.6 79.0 16.2 28.7 9.3 114.2 197.0 392.4 318.8 6.35.1 29.1 

Teno 12.0 8.3 3. 	 15.3 
19.2 420.6 671.7 1,426.0 2'.163.4 	 81.1 15. 29.6 9.6 53.7 

31,7 5..t 18.,7 107.9 395.2 M 1,014.0 -
Uonsoura 11.8 8.1 6.1 	 15.2 22.2 

99.5
23. 	 16.4 11.9 30.5 43.6 126.2 161.0SUB TOTAL 


3.1 4.1 	 I1.1 17,7 43.0 29.3 I0J4 .6 53. 18.6 93,1 209.7 150.t 336.5 29.9 
U'lhalla 4.8 


10.2 	 44.2 140.2 63.0 253 '9
6.5 20.7 	 13.2 6.9 14 2.0 A.3 

Zagazfg 2.7 2.9 1.5 7.? 
6.0 	 1.5 2.3 10.7 49.3 156.7 109.0 3.43,2 19,4

41 	 3.? 1.7 .6 7.4 24.3 !4,3Oa.anlour 
2.S 12.9 56.0 147,5 127.8 325.2 3.1 

Kalr El t"ear 5.0 4.4 1.9 9., 8.2 	 29.3 16. 8.6 I.m 

If.2 6.3 3.6 0.7 0.7 3.2 22.7 133.0 83.2 495.3 .6.8 
Shabl" El KCo. 2.2 1.9 0.1 3.6 2.6 

1.9 	 1.2 2.6 7.7 41.4 239.0 96,5 w02.9 
090+lfa 1.0 2.4 2,9 3.9 8.4 20.6 13.2 	 22.3 

1,4 3.6 2.3 18.6 33.3 270." 3AI 
4.1 	 4.5 14.7 S.2 3.4 O.q 

1,0 @.2 3.2 2.4 0.4 0.3 3.3 14.7 117.0 56.5 44M.7 41.28snhi8 2.1 2.? 1,1 

Kefr El Sheikh 3.0 1.1 0.1 2.2 
2.3 	 0.3 0.6 3.6 13.1 130.4 49.6 427.9 46.' 

lItGhs- 0.3 1.4 0.1s 	 2.6 2.1 7.0 7.3 

4.5 2.8 	 2.2 0.4 0.3 2.8 10.2 q3. 8.6 175.0 66.3
Webels 0.3 1.2 0.3 	 1.9 0,9 

2.4 	 0.6 1.2 4.2 21.1 201.6 24.0 233.9 27.7 
1,7 1.3 3.2 3.8 10.3 6.5QelTub 0.3 

3.5 33.3 299.9 71.9 648.0 21.4 
ldku 0.9 17.11,8 2.6 2,4 24.9 4.8 2.4 0.5 0.4 

0.4 0.O 3.0 12,4 176.3 40.2 410.6 43.6 
I1 6.4 2.2 lA 3.6 ., 2.1Mg#srlh 0.1 



TABLE V-A.31 (CONTINUED)
 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1991-1995
 

ESTIMATE 1: STANDARDS SIMILAR TO EXISTING PROPOSALS (40 LARGEST URBAN SETTLEMENTS) 
REHM I L I TAT ION 

(L.E. MLLIlNIS) COSTS AS A 

SETTLEMENT PHfYSICALINFRASTR.UCTUE HOUSIFG SOLIA INFRASTRUCTURE TOTAL BASE COSTS ADJUSTED TOTAL MOSTS tPRO'0ATIN CF 
I 2 2 

WATER SEWERAGE CIRCULATION POKER OTHERS TOTAL EDUCATICN HEALTH OTHERS TOTAL BASE COSTS PER CAPIT TOTAL CDSTS3 PER CAPITA TOTAL COSTS 
(LI.E.) (L.E. MILLIONS) tL.E.) (1) 

Dessojk 0.1 1.1 (1.6 2.0 1,7 6.3 3.3 !.q 0.4 0.6 2.6 12. 147.5 42. .99.7 43.. 

Monojf 0.3 I.2 0.5 2.1 1.7 5.9 3.7 2.1 0.4 0.3 3.0 12.7 !13.3 .5.11 474.6 46.0 

Abu Kablr 1.0 1.1 0.3 .8 1.4 5.6 3.0 2.1 0.3 0.4 2.5 I1.1 139.2 21.4 268.0 48.6 

Zolfo 0.6 1.5 1.4 2.6 3.2 g.3 5.4 2.0 0.5 1.0 3.5 I8.. 213.0 29.0 3.40.9 27.0 

8elka 1.6 1.1 0.6 2.0 2.0 7.2 3.8 1. 0.4 0.6 2.8 13.8 172.5 48.9 610.a 40.2 

SL TOTAL 31.3 37.6 38.0 75.8 77.6 260.2 146.3 67.2 14.9 312.8 206.0 512.3 - 1,131.5 565.9 -

V. NOrTH LPPER EGYPT 

Bent Suel 2.2 2.7 2.1 5.8 7.0 19.8 26.9 3.1 10.2 3.0 16.3 53.0 270.6 139.8 713.4 32.9
 

Folo.j 3.2 4.3 3.2 9.7 12.9 33.3 30.0 5.0 17,4 5.6 28.0 91.3 297.3 283.4 923.3 28.6
 

MiI@ 2.6 3.4 2.5 7.6 9.! 23.6 22.7 4.0 13.5 4.1 21.6 70.0 277.6 223.3 886.2 31.4
 

Mal levi 1.2 2.8 0.8 3.2 3.6 '0.7 0.7 1.8 5.5 1.5 8.9 20.2 174.5 66.1 57C.4 .. 

SUB TOTAL 9.2 12.2 8.6 26.3 33.1 89.4 70.3 139 46.6s 14.3 74.8 234.5 - 712.6 929.1 -

Vt. SOUTHLPPER EGYPT 

Sohaq 0.9 2.4 1.2 4.5 4.9 13.0 8.9 3.C 0.9 1.5 e.1 28.9 170.8 88.6 324.0 34.2 

1.8 0.5 0.9 5.2 18.0 200.6 -0.4 630.0 29.8
Inhale 0.7 1.3 0.7 2.4 2.9 1.9 4.9 


0.3 2.1 0.8 2.2 2.6 7.0 4.5 1., 0., 0.8 2.9 24.4 189.3 45.2 %8.5 29.8 

Luxor 1.7 3.2 1.4 5.4 3.9 17.6 10.6 4.5 1.2 2.8 7.4 35.6 176.8 38.8 192.8 34.0 
Garg 

4.7 5.0 19.7 94.9 221.0 464.3 
3.6 8.0 4.0 4.5 16.2 46.3 28.9 1.8SUB TOTAL 

VII. RFMOTEAREAS 

8.6 0.7 3.0 23.7 192.0 63.5 1012.2 56.9Matruh 0.7 2.1 2., 2.2 2.3 4.2 2.8 0.4 

(Marsa N4truh) 
0.4 0.7 3.1 16.4 281.7 79.4 882.4 39.1
N. . Valley 0.7 2.2 2.4 2.3 2.3 8.9 4.6 2.0 

(Kharga 
0.5 0.9 3.7 22.5 220.7 127.9 1233.9 53.1Red SeetHurqada. 0.9 1.4 5.5 2.8 2.9 13.4 5.3 2.3 

9.8 1.9 0.8 2.2 4.9 30.7 494.7 160.8 2359.8 8.9SIal*I 0.8 1.6 2.9 4.0 6.9 16.1 

(El Arlsh)
 
431.6 1557.2 14.3 47.0 23.7 7.9 2.2 4.4 14.6 85.5SUB TOTAL 3.0 5.2 23.2 11.2 

VII I.TOTAL MEIR(O4LITAM 
7.439.9 404.1 8,0T2.5 438.5 21.7AREAS OILY 


10,025.2 375.0 13,595.0 505.5 23.0IX. GRAND TOTAL (INCLLOIN-G ELEcoWJLiNCATIONS) 

Note: Totals my not add due to roundlnQ 

I Costs Include provislons ftr now populatlos plus rehabllitatlon of as.stlnq stock
 

2 found bt alvldlnq total cotts by sad parlod populatlon 'Se Table I-A.1 ice end period Populatlons). 

) Found by outtlplylPq Water costts f Ims2 Amius Reqlonal Water Index (Table Y-A.22) and addlnq that amount to total base costs. Then that amunt Is muilplied tIhes It, Rs Ioael Constructicn Cost lde. 

o (Table Y-A.22). 

4 Greats. Cairo transport component Includes proxlslcst for a subway. 

S$tICE : IJI'S. 



TABLE V-A.32 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1995-2000 

ESTIMATE 1: STANDARDS SIMILAR TO EXISTING PROPOSALS (40 LARGEST URBAN SETTLEMENTS) 

S.sTTLENT iAT[q Sr.raAr. 

PI-S'C4L 

I IN' 

I40RASTRU1Tl3 
Ora (1T11017 177t1 

1VT'A'C 5(ll. 

rllIrATirC 

IoASTITE 

.7 T. mr's TfT-L 

TOTAL 

RASE 

Ct'5Ts 

34.033COATD 

Of. C40.17l0 

IoA 

(LSTS 
3 

JA3lTE 

TOTAL MST.375 s 

I3.3. WILL4'01) 

TOTAL a4S 

P" CAPITA7 

a.,i 

¢ 
f'l , 

i'* 
l 

II 

7". 

1"OtS" 

Gloater Ca'o 

Alp.a'dria 
St-ATOM71 

211.97 

137.5 
4.4 

2M7.5 

5d6.6 

443,1 

702.2 

39.1 

713 

1.6 

30, 
423 

,423.54 
74.4 

po.1 

271i.8 

473,17 

2,21qp,0 

7,21, 

!!3,71 

4,4.5 

333 

301.74* 

.3*73, 

3,1'O 

1533 

31g7 
471 

o 
4 

2,1,7,532, 

"t3, 
2,13.37 
44194,8 

P',*347.0 
5".3 

-

4,30.9 
71%731. 

.216.5 

307.0 
31.2?". 

810.9 

2"1.3 

33. IA 

Suet 

E-;KKC'uASI$ 

23.3 20. 16,8 32.0 172,3 IA ,5 7p3.3 N,18.1 03, 2'J.0 TIM.. . ,1l 70.. 

A , 
Na 1A.adI 

00-6,4 

9.3 

2,4 

1.2 

0.1,3 

2.3 

37 
3.2 

. 

2.2 

.3.4 
A.1 

21. 

6. 

3, 
34.& 

A,1, 

9.6 

174.1 
0. 

23.1 

3C.3 

04307.4 
26,4 

52.7 
W*,x 

la., 

2.7 

5.m 
f,1 

4,5 

11.7 

12.3 
?E4 

1A*3 1'A 

4,7 

!,.I 
, 

1*O 

75.5 
42.3 

770.0 

91.3 
11.7 

43.1.0 

347.0 
337.1 

.?13,3 

4. 

191.0 

SAI., 
413. 

42-.3 
33s.14', 

-7z3 
31.0 

21.,i 

3 OTwE10 CANAL 

-or 
t 

Sall 

I~4." 4I4 i.3 
1 TOAL 

12.0 

,. 

8.6 

7.3 
i7.f 

10.1 

5. 
1%,q 

14,3 

Ieoe 
U,4 

24, 

75.7 
V'1,0 

73,7 
63.3 
1m , 

0.1 

47.1 
' 

9,s 

13.0 
2A.& 

314 

31.7 
A' 

101.7 

10.9 
!. 

33.2 

57.6 
1124 

18,7 

177,3 
x".5 

70", 

3-1,1 
-

.*3,3 

817,7 

t-11.2 

W3 

@3%,3 
0',4 

7!.. 
" 

IV. CELIA 

-0,1l r4,8 

SIP Tn7bL18 

4..0, 

I 3 

.7 
0.0 

11. 

11.3I, 
1.7t4q 

11. 

144 
3,2,4 

IM,4 

23J1.7 
2a 

47,3.)1e,7 

4,o4 
2 .0 ?1, 

1374,31, 

1°,1 
IK,2 

31.F 
5, 

0o318.3 

30,0 
0.1 ,1 

4.°3.4,0 
30,3 

.711P.0 

1032o 
2,24 

417.1 

14., 
w 

1 

.7 
713,2 

1 ,037.0 

51t,2 
1,?",5 

977, 

a8, 
7',8 

W4,.8118 

2804130 

%all [I new 
"heb3. El Ke 
ca 

3 f.i 
Wit Gsa-

113.Ilb.3o 

ca Ivu4y 
Idbg 

U4 3 6 ,le 
0.e.souk 

o 
Ab '4A3b3 

Zell@ 
4,q3 s 

SOP~T0OTA3 

3,4 

1.4 

2. 
2, 
0.4 
0., 
1.2 

13.3 
0.1 
0.3 
0.7 
0.17 
0.1 
0.3 
0.3 
0,4 
0.3 
0.1 

33.2 

W00,8 

3.3 
3 

2,4 
0.4 
1.7 

3.2 

0.9 

0.3 
0.3 
1.0 
0,9 
0.3 
0, 
0,5 
0, 

0.4 
0.4 

20.3 

8.4 

3.7O 

1., 
1.6 
2.7,.1 
3,8 

0.3 
0.4 
0.8 

3.7 

33,2 
0.3 
O. 
0.5 
0. 

4 

1.2 
0.4 

1,3 

11.5 

1.4., 

5.7e. 

7.0 
3.3 
3.7 

4.1 

7.0 

7,4 
7 

3.4 
3,0 
7.5 
2.0 
2.7 
3.7 

2, 
2.0 

47.0 

10.1 

4,4 

1,3 
2.3 
9,4 

4.4 

i.e 
.1 
3.5 

4.4 
3.t7 
7.4 

1.7 
3, 

1.7 

,7 
1, 

87,8 

45,1 

11 

73.3 
4.1 
7A.1 
37.9 

6.1 
4.t 
0,7 

3.).7 
21,1 

5.1 

32 
5,4 
5.1 

R,1 
i.2 

747.7 

13.0 

1A,47 

15.3 

3$.5 
3.' 

11.v 
@4,4 

i.0 
3,0 
3,0 

71,l 
5.7 

4.? 

3.1 
3,4 
3.1 

5,. 
.5 

311 

1 - x 

3., 

7. 

.,I 
3. 

3.8 

2., 

7,8 
7.3 
2,K 
7.3 
27 
1,1 
7,1 
I. 

2,0 
1,7 

40.0, 

3.7. 

1., 

1 

I. 
0.1 
1,3 
(7,R 

0.3 
0.3 
C0.4 

0.1 
0.4 
3.5 
0.4 
n.1 
0.4 
S.7 
O. 

r1,0 

3.4 

7, 
2.3 
2,4 

.1. 
3,.37 

0.3 

0, 
0.3 
3.3 
0.9 
0.,1 
0,5 
0.5 
0.1 
1.0 
0, 

21.' 

20.4 

105 

3A.1 
7, 

7 

3.3 

3.7 

3. 
'.2 
8.R 
4.0 
3.4 
7. 
3.0 
2.7 

11.2 
2.l 

110.0 

3 

7173 

87.4 

40,7 
2. 
, 

2A.9 

,.4 

12.0 
33,3 
73.6 
SA, 

34.2 
11, 
11.9 
11,3 

21,7 
1.8 

!17.71 

13,1 

12q,3 

144, 

125.1 
113.2 
2.74. 

342,4 

110.3 
t0. 
108,2 
1".9 
247.0l 
19.8 
174, 
11970 
1333, 
734. 
133 1 

150.3 

70,3 

301.0 
13, 
59.11 
a... 
31.4 

30.1 
304. 
7,3,1 
27.5 
74,3 

43,4 
" .3 
42.3 
21,1 

3A.4 

58,7 

t.001,1 

241 .9,V.1 

21%4 

31°, 

773,7 
3".1 
31.0,I., 
100.! 

345.1 

373.,,0a, 
101t.?9, 
2M.,421. 
61172% 

41437'.1 
25.2 

A 0!, 
74,. 

13.2 

83,3 

3".7. 

#.,1 

11.. 
0' 

1.. 

7.1 

7I 
4%7 

82., 

48,8 

ad. 



TABLE V-A.32 (CONTINUED) 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1995-2000 
ESTIMATE I: STANDARDS SIMILAR TO EXISTING PROPOSALS (40 LARGEST URBAN SETTLEMENTS) 

SATfLE NTI IAT'R 'E.FPAGE 

P'HYSICAL 

C I In It A T IO 

IiFRA2(LICTURE 

'4lNTAa TN.fPS 

(LjI.dMI.L IC8NS 

*$IJm; 

TOTAL 
SOCIAL INFAQSTR1UCTIJ4F 

f70"CAT I ON HEAL14 OTHrRS TOTAL 

TITAML 

BASE 

COSTS, 

PSE MSTS 

PEP CAPITA 
2 

(L.E.) 

ADJUSIED 

TOTA.L COSTS 
3 

(L.E, MILLIONS) 

OIAE UT15 

P(1R CAPITA 
2 

(LI.E.1 

PEABILITATIN 

4POIZION 

(1 

N(N!4,' t--PR FGilP7 

tenl : eI 

.III• 
.1 14.1 

S,' TOTAL 

1.2 

2.3 

1.6 
C.9 

3.9 

1.7 

3.2 
2.3 
1. 1 

8.3 

1.8 
3.5 

2. 
t.0 

8.7 

6.4 

11.2 
9.6 
2.7 

29.8 

7.7 
15.1 
10.8 
4.2 

57.8 

19.7 
5.2 

22.9 
10.7 

90.2 

18.7 

35.0 
02.7 
10.4 

89.7 

3.2 

5.5 
4.2 
1.9 

14.6 

11.2 

20.3 
12.2 
6.3 

22.2 

3.3 

6.S 

4.7 
1.8 

18.3 

17.8 
52.1 
24.2 
10.0 

84.1 

52.2 
102.3 
72.8 
31.2 

2,4 

251'7. 

208.3 
284.9 
241.9 

-

144.0 

513.t 
258.0 
98.4 

793.5 

62 4 

82.0 
122.1 
782.2 

911.0 

31.1 

26.8 
29.0 
12.5 

t#,7V(8 UoIOT 

Si8 TOTAL 

0.5 

0.2 

0.1 
1.0 
?.1 

1.2 
0.8 

0.7 
1.1 

4.5 

t.1 

0.7 

0.1 
$.4 
4.0 

4.8 
2.7 

2.6 
2.8 
15.9 

4.9 
32. 

3.2 
6.2 
17.2 

12.6 
7.8 

7.2 
16.1 
43.9 

9.2 

2.2 

5.a 
11.4 
51.4 

3.8 
1.9 

1.8 
4.6 

12.1 

0.9 

0.2 

0.2 
..I 

3.1 

1.2 

1.0 

1.0 
1.9 
2.4 

8.2 

3.4 

3.2 
7.6 

20.6 

28.0 

16.7 

16.0 
53. 
92.9 

152.1 
185.9 

186.2 
19.7 

0.5 

20.8 

46.2 
37.5 

710.5 

454.0 

564.4 

"80.6 
170.5 
41.1.0 

,6.2 

28.6 

27.9 
54.8 
. 

S l14 T-[*EAS 

M.1ro6I40.*,$ 14.l,',I 0.4 
.*. lA(8l54I16lfoy0.5 
6l 64 44 M,,q~maa 

0. 
0.8 

2.1 
7.6 

2.4 
2.9 

0.6 
3.2 

8. 
10.0 

4.7 
2.7 

1.9 
2.2 

0.5 
0.6 

0.8 
1.0 

3.2 
2.7 

16.2 
19.4 

179.3 
192.7 

80.4 
91.3 

"93.8 
912. 

32.8 
50.1 

$I.*1 II ArlIhl 

%,.P TfIAL 

0.2 
0.3 

1.7 

0.; 
1.9 

4.1 

2.9 
2. 

11.1 

2.7 
8.8 

14.4 

2.7 
11.8 

19.9 

10.2 
22.6 

21.4 

5.1 
16.1 

51.6 

2.2 
2.8 

9.1 

0.2 
1.3 

2.8 

L.8 
3. 

6.1 

.8 
7.1 

18.0 

19.2 
46.3 

101.0 

174.8 
462.7 

-

IXU.8 
217. 

489.8 

914.8 
2.174.9 

1,427.7 

32.4 
7.0 

-1 . 8.(L0. [TkfWVOtI TAN 
Q.(A CVAILT 

8,498.6 ;6.3 9.216.8 418.9 20.1 

* . 4.64l (1lf( L II'CLII- TEL(rO%4J"IAfIONSj 
11,544.7 36?.0 15.207.5 476.9 21.2 

lost% Incluno provilons' tor n- paoulstions pIl rehoblilltl o at elltit stck. 

I, b71, 8(ll..d1 111w)f, ot by and period poulation IS6. TebIs I-A.I for end pw.lod popultlonfl. 

Ir n.f f mullipfring .over calls flas I sinus RvilOal 4ter lI.d. (Table V-A.221 ad bddlnq that imon8 t to 1l14 bule Costs. 18h.1 th8 a8unt Iis millpild tims the F.oIlcmI C ltructlo Cost lndS. 
( 41 V-Ao771 . 

.Ca (lro transport crwsvoeo.t Includeis o.ItIons for o st.b.vy. 



TABLE V-A.33 

COSTS PERIOD 1986-1990INTRA-URBAN INFRASTRUCTUREPREFERRED STRATEGY 


ESTIMATE II; MODIFIED STANDARDS
 
A A
 

(L.E. 4ILLIOSCO51 	 v "'' r 
TOTAL RASE COSTS ADJUSTEO T TAL COST% 9r 1"'V 

SnCIAL ;NrPASTnLCT.AE 

PFYSICAL I rRAST PUCTURE 1491r51'£T 2 3 2 

SETTLEMENT P 9 CAPITA7 TOTIL f"TS 
A T I O 	 r l i!" .urALTW OThEnS TOTAL PSE COSS' EE CAPITA TOTAL COT5 

(L.r.) III
CIQCUL N "rq OT"FUS TOTAL 	 (L.E.)I L.E, MILLIONS)

WATED SEVEPACE 

1. WETRO'OL.I TAN 

APEAS 

3.445.7 205.3 3.485.7 70*3 3r.,
430.9 7iA3 25A.4 1,435.624.1 135.3 t,003.11 1,006.3 	 1,70. 7 &".1 2A.,

G'.afo' Cairn 315.1 W8.5 148.0 	
!3J7TO 141, 2'. 9,. 485.2 1.315.3 3i5. 

39.1 4W,
67.6 54.1
125.3 197.0
Al..adria 

4.761.7 - 5,22L5.8 mAI%! 

37. 00*.' U0.1 1,070.9 

SUR TOTAL 440.4 511.s 
 78.8 71,7 1187.0 1,353.5213.5 

I. SPECIe'
 

EWHASI
 

Ca'.il 26.'.	 76.4 212.5 4-5 201.2 .aJ 74.7 
A0.A 16.5 

8.1 In.8 1. 77.7 5q.2 19.3 
Suez 23.6 20.7 

So.,%'" Eove,f~b 17S.4 471. A7.16.7 135.0 -W.1) 
5.7 14.8 1.5 40.7 30.6 14.9 75.3 3.61 	

44. AX1.0 I..12.0 
I.5 11.2 2.3 P,1 1.0 

Nana I4,.adl 4.2 4.8 
L,7 4Am.5 2. 

Assilut 13.9 	 I1. 3t.1 325.8 
1.5 4.5 0.2 

1, 1.5 .m 350.8 
6.0 0.3 27.0 14. 3.0 10.5 

ORn, 7.8 
97.3 795,3 1101.0 36I.l 11.7.8 .1 

1. 1.0 41.S 27.1 6.0l 70.5 2.' 2q.6 
ASpn13.3 11,3 4.7 	

177.9 530.3 - 5.*o 4.,.?
107.4 74.4


7.? 210.0 151.5 45°4 
62.1 57.7 75.9 _,3
SIA TOTAL 

III .OT14Eq CANAL
 

48,4 171.5 341.! 421 A *4dO 

33,4 23.5 13,2 16.9 727 57,3 35.9 17., 
p's. 

27.8 7.9 

00, Sold 	 310.97.7 32.0 115.3 374. 


52.5 3f).7 6.6 7,7 
1I 13.4 4,q 12.3 7.0 


It0.' 

I,-al I I9.0 


-- ?32.7 80.3 
18.1 77.7 4.7 130.() 66.8 74.2 50.5 5. 0 

$t03TOTAL 31*. M.q 

IV. 	DELTA
 
'.
 

P*qlm~el C-,*ors 


255.2 Ma.5.0
A,0 59.5 152.2L. 350.715.4 31.1
61.3 36.413.5 7.9
15.7 6.7
7ase 73.2 

53.4 140.2 373.1 5412,9 1,30 .2 
220 6.5 13.2 3.e 59.4 3F..5 14.6 30.6 9.2 
77,o,@ 14.9 

- 751.. )57 017.9 301.472.9 70.0 61.1 15.2 

StS TOTAL 43.2 30.5 17.7 26.7 
 6.s 170.7 

44
167.5 4.7 

46 17.8 0.6 
7.3 111.9 208.6 


49,1 33.2 7.p 70.7 0.7 

UMAllR 17,1 14.3 


cc.3i 5,1.1200.3 121.1 
8.4 1.6 7,2 0.5 26.11 16.3 4.R 11,1 0.3 16.7 5Q.3 

707,2 137.5 467.8 -o.A
2198710 9.4 	 11.4 0.3 16.6 50.9 

0.5 77.2 17.1 4.q
1.11 7.4

?),,uhour 9.5 8.1 	 16S.0 137.7 37!.1 4o3 
5.q 0.2 19.0 62.0 


x f, El Oe. r 6.7 9.6 1.7 8.4
a	 0.1 26.5 16.4 13.0 


26.6 156.7 Q9.0 65 .8. 
3.5 0.( 17.2 5.5 2.5 3.3 0.1 7.9 

Shobin El Ko- 3.5 4.4 0.9 	
38.7 200.9 100.6 7%.5,27.5 10.2 


Oa.latfs 4.3 
 4. 3.0 4.9 0.1 17.0 I1. 7.5 0.2 

30.5 272.4 35,7 70.'. .p F.2 

Bnha 4,1 4,4 1.g 0.1
3.8 14.2 4.0 7.3 0.1 

3.p 71.5 167.6 '6.9 -,?.
10.4 A. F 1.9 3.9 0j.1I

Kal, El ShoIl.1, 3,4 5.7 0.7 2.6 0.1 	
0.1 4.4 16.? 147.2 54 ,: 42,4mvI 

7.1 4.7 1.q 7.6 
MIf G-3- 1.0 7.p 0.7 7.6 0.1 

14.1 1345.7 701.i "
 
1. f;:1 0.1 3.72.1 0.1 6.9 5.3

FloIbe19 0.9 3,4 0.4 7351.7 3.1 a0.1 4.9 20.4 219,0 2!.!q 
3.1 0.1 8.9 6.62.8 	 57.,9onlyut. 1. 1.6 	

2.6 0.1 1,1 10.4 37A ". 0 
0.1 '0.0 5.0 1.1

2.2 1.3 21.9 2.7Idku 	
7.3 0.1 3.9 13.7 1;f.9 44,9 4p8,7 r'.1 

2.d 0.1 3,7c 4,4 1.5 
MAIt'-A 0.0 2.1 0.: 	 407.713.C 11.5 1'.5 3M.
1.7 0.I 

0.1 1.8 0.1 5,4 3.0 1.3 
Dssouk 1.0 2.1 	 A1.ft A... .	 I'1.nfl.1 ~ 17.1 

1.0 0.1 5., 3.7 1.4 1,9

-uf0.; 	 7,' O.X 

http:t,003.11
http:NrPASTnLCT.AE


TABLE V-A.33 (CONTINUED)
 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1988-1990
 

ESTIMATE !1: MODIFIED STANDARDS 

SITLAFNT 

WATER 

(L.E. MILL ISI 
PAYSICAL INFRASTRUCTUTE 

SEWERAGE CIRCULATION POWER OTHERS TOTAL 

I{TUS11 SOCIAL INFRASTRLTURE 
EDUCATION HEALrTH OTHERS TOTAL 

TOTAL 

BASECOSTS' 
BASE COSTS 

PER CA'ITA
2 

ADJUSTED 

TOTAL COSTS
3 

TOTAL COSTS 

PER CAPITA
2 

RENAjlLITATl(O4
RES)ITS AS A 
PROPORTION OF 

TOTAL COSTS 

Abu Kablr 

erta 

eIant 
SUB4TOTAL 

0.0 
1.2 

0.7 

67.2 

-.7 

2.3 

1.9 

912.6 

0.0 
1.3 

0.5 

42.7 

1.7 
2.2 

1.8 

72.9 

0.1 
0.1 

0.1 

1.5 

4.0 
7.1 

5.0 

269.0 

3.0 
4.4 

3.3 

154.7 

1.2 

1.3 

1.2 

47.2 

1.7 
2.2 

1.8 

100.7 

0.1 
0.1 

C.! 

1.9 

2.9 

3.5 

3.0 

130.2 

9.9 
15.0 

11.2 

574.2 

(L.E.) 
129.5 

199.8 

152.0 

-

(L.E, MILLIONS) 
18.0 

24.4 

36.3 
1.296.3 

[L.E.) 
236.4 

326.0 

517.0 
452.9 

(1) 
65.1 
47.5 

59 9 

V. NnRTi LIPPER EItPT 

B.nI Sue1 
F.youn. 

Milnia 

Wal Ia., 

SUB TOTAL 

4.8 
7.0 

58 

0.8 

13.6 

5.5 
8.4 

7.0 

2.7 

23.6 

2.3 
3.7 

2.8 

1.0 

9.8 

5.4 
8.8 

7.0 

3.2 

21.4 

0.1 
0.2 

0.1 

0.1 

0.4 

18.1 
28.0 

22.6 

7.8 

76.5 

12.0 
20.6 

15,8 

6.5 

54.9 

3.1 
4.8 

3.9 

1.8 

13.8 

8.3 
13.9 

10.8 

3.2 

36.2 

0.1 
0.3 

0.2 

0.1 

0.5 

11.5 
19.0 

14.9 

3.0 

50.4 

41.6 
67.6 

53.3 

19.3 

181.8 

239.0 
254.2 

239.9 

184.1 

-

113.9 
226.7 

182.6 

62.0 

585.2 

654.5 
852.2 

822.4 

590.6 

763.0 

46.2 
41.3 

44.9 

45.2 

Vi. SOUTHtiPPER EGYPT 

Sohea 
Ikh.l 

Gero. 

Lucor 

51I TOTAL 

2.9 
0.6 

0.8 

4.1 

8.4 

4.2 
1.9 

1.9 

3.3 

13.3 

!.1 
0.7 

0.9 

1.5 

4.2 

4.3 
2.1 

2.1 

S.0 

13.: 

0.1 
0.1 

0.1 

0.1 

0.1 

12.6 
5.4 

5.1 

13.9 

39.6 

9.2 
4.3 

4.3 

9.9 

27.7 

2.6 
1.2 

1.2 

3.1 

8.1 

6.6 
2.1 

2.1 

5.0 

15.6 

0.1 
0.1 

0.1 

0.1 

0.2 

9.3 
3.4 

3.3 

8.1 

24.1 

31.1 
13.1 

13.3 
33.9 

91.4 

202.0 
184.6 

196.0 
185.4 

-

ICo.I 
41.4 

43.4 

40.2 

233.1 

702.0 
543.1 

838.5 

219.5 

489.7 

51.4 
45.8 

44.9 

54.0 

Vl:. RLHelTEAREAS 

Matruh 
N... Valley 

Red Saa 

SInaI 

514, TOTAL 

1.5 

1.6 

1.9 

1.0 

6.0 

2.4 

2.6 

3.8 

1.6 

10.4 

2.7 

3.1 

6.5 

3.9 

16.2 

2.1 

2.3 

2.6 

2.6 
9.6 

0.1 

0.1 

0.1 

0.1 
0.4 

8.7 

9.8 

14.9 

9.2 
42.6 

4.3 

4.9 

5.3 

6.8 

21.5 

1.3 

1.4 

1.6 

1.0 
5.3 

3.1 
3.5 

4.0 

4.0 

14.6 

0.1 

0.1 

0.1 

0.2 

0.5 

4.5 

3.1 

5.7 

5.1 

20.4 

17.6 

19.7 

26.1 

21I1 

84.5 

234.1 

237.6 

280.9 

541.0 

-

106.6 

102.0 

114.6 

123.5 
306.7 

1,421.9 

1,229.8 

1.877.9 

3,166.8 
1,747.2 

47.' 

48.6 

31.6 
13.7 
-

,11;.|U fAL MWT I "V,OLITAN 

AREAS ONLY 
4,761.2 310.2 5,226.4 340.5 229.1 

ii. rRANO TOTAL 
6,820.7 2g i,6 10,078.4 441.2 33.2 

I CoSTs Include provisions for no. Populations olus rhebllitation of OVlstinq stork. 

? Found by dividlnq total costs by end period ",oulIatloi (See Table I-A.l for end oerlod poultlons). 

found by multlplylnq water CteTs Timms I minus Rl ofo Water Index (Table V-A.221 and eddlnq that &mount to total bae costs. Then that amount Is lItIplIled times the ReqIl.ll Construct~on Cost Inde 
liable V-A.721. 

pIIt: Tolalts ay not add due tO roundlna. 
Costs Include rehb1lIatIon plus ne onstruction. 

' 1 p'al,, NI'4. 



TABLE V-A.34
 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1991-1g95
 

ESTIMATE I1. MODIFIED STANDARDS 

(L.E. MILLIONS)(CAT IS A 
SETTLE. BJT 

WATER. 
PHYSICAL I'RASTRUCTUnE 

SEWElAGE CIRCULATION 1'OWEq OT14ERS 
-

TOTAL 
I11(N SCIAL IrRASTRUCTTAE 

MrlITICAI REALTI' OTV'E0S TOTAL 
TOTAL 

BASE$7STS1 
BASE COSTS 
PER CAPITA 

2 
ADJUSTED 

TOTAL COST%
3 

TOTALCOSTS 
PER CAPITA 

2 
PQOtPCtIl (V 

TCTALCDST% 
(L.E.) (L.E. MILLIONS) (L.E.) I!1 

1. IWTPOLITAN 

AREAS 

Greaetr Cairo 770.5 298,2 173.2 17.! 793.4 1,607.3 1,183.6 40.6 80.M 302.9 (.61,!4' 3.80.8 279.6 3,360o 279.6 21.1 
Alawmndris 136.0 110.8 65.9 3,4 47.2 413.4 417.2 133.1 30.3 106.7 567.3 1.505.0 332.1 2,077.0 447.3 7.4 

SL TOTAL '06.5 *09.0 23C.3 71,2 310.6 2,020.7 1.6'm.0 6I3.T 1,11.0 611.6 2,211.3 .'A5.8 - 5,907.0 370.9 -

1I. SPECIAL 

EDHASIS 

Cona Zone 
Suez 19.8, 17.4 12.0 73,4 ,. P.04 81.1 23.3 15,7 2.6 101.5 263.0 431.1 3,41.0 3" A, I.3,m 

Souh Upper Egypt 
Assiut 9.6 8.9 7.1 18.0 1.9 45,3 49.6 16.6 35.5 4.3 36.5 151.7 310,3 193.1 ''0. 24.e 
wage I-rm'dI 2.8 2.3 1.9 3.7 0.3 132 13.7 2.3 10.0 1.2 13.7 40.6 261,9 43.3 311.6 25.0 
Qena 4,5 3.1 4,3 6.8 0.3 19.5 16.2 3.1 12.0 t.0 16.6 52.3 279.8 39.5 311.4 2*,l 
Asvan 6.7 6.2 4.3 12,1 1.1 30.9 31.1 6.4 23.4 2.6 32.4 94,3 243.6 105.2 274.0 31.4 

St TOTAL 43,4 38.7 29.6 6A.6 9,4 189.3 191,7 51.9 136.6 32.3 220.7 601.9 - 74Q.l 162 -

I(I11.OTWERCANAL 

Porf Said 19.4 12.3 12.0 16.5 2.3 60.6 39.8 1A.2 31.0 3.2 52.4 132.7 267.0 311.2 S.5 . 
1I."Illa 10.2 8.9 4.9 14,3 23.1 62.1 36.2 7.1 26.6 3.1 37.0 135.3 322,8 32.e 721 

SL3 TOTAL 27.6 21.2 16.9 30,8 26.3 127.7 76.0 25.3 5.p 6,3 80.4 738.0 - *7'.0 677.1 

IV. DELTA 

Regfo i Centers 
Tef8s 12,0 8.3 3.8 13.3 3.2 4.6 *2.0 16.2 33, Q.3 61.1 117.9 204.7 241,3 ImO.7 34.S 
U(0sour. 0.0 7.; 35. 13,9 3.3 39.6 40,2 12,6 32.5 Q.! 34.6 134, M62.6 21A.9 !0,00 24.'% 

SI9 TOTAL 22.0 13.3 11.3 79,1 6.5 94.2 87.2 23.0 68.4 18.A ((7.0 797.4 - 410,.2 473.0 

Othors 
Ki'sA II 7.9 6.9 4,3 14,2 M,6 33.1 ,.7 8.1 23,0 0.8 31,9 102.4 202.' 166.8 374.7 '0.C 
Zagcir1 4.0 3.5 1. 7,2 0.2 16.4 13.8 1.7 11.1 0.3 16,1 40. 153.5 92.7 294.2 35.7 
Da.mhour 4.1 ,7 1.7 1.6 0,3 17.4 17.2 4.8 11.7 0.3 15,9 31,4 152.6 113,1 337.8 32.9 
Kefr El Doaer 2,0 4.1 1.9 7.0 0,1 18.0 17,T 6.0 13.9 0.2 20.1 33.8 142.0 121.6 309.5 56.7 
Sh.bln El Se,- 1.3 1.7 O. 3,6 0.1 7.5 6.7 2.3 3.3 0.1 8.1 22.2 132.2 80.2 477. 63,1 
00,=dPa 2,4 2.7 2.9 3.9 0.1 14,0 14,1 2,7 9.2 0.2 12.1 10.2 251.3 98.0 612.3 2.6 
13nh(E.9 2.1 1.7 4,1 0.1 9.9 8.7 2,4 6.3 0.1 8.6 77.4 11.3 32,1 212.3 44.7 
KeIr El 5',.h ,1 1,3 0.4 2,2 1 0,1 3.0 3.4 (.8 3.3 0,1 5,1 13. 107.1 46.7 370.9 A3.0 
MIt Gho- 0.3 1.1 0,6 2.6 0.1 4.6 4,3 1.7 2.5 0.1 4,3 1 .4 7I5.1 43.9 379. AO.63 
BeIbefs 0.3 0.9 0,3 1.9 0.1 3.3 2. 1,3 1.8 0.1 3.4 9.5 89.7 17.4 164.1 91.2 
oslyub 0.5 1.3 1.3 3.2 0,1 6.3 6.5 1,7 3.7 0.1 4.9 t.77 6.3 20.7 197.2 3e.3 
ldku 0,9 1.4 (7.1 2.6 0.1 72.1 d.8 1.7 2.6 0.1 4,3 31.1 7p0.6 67.3 .0 .6 33.1 
IRafarfe 0.1 0.6 0.4 2.2 0.1 3.K 3,! 1, 2,1 0.1 3,0; (0. 111.4 33, 362,7 K0.1 



TABLE V-A.34 (CONTINUED) 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1991-1995
 

ESTIMATE I: MODIFIED STANDARD6
 

REHABILITATICW

(L.E. MILLIONS]


SETTLEMENT 	 COSTS AS APHYSICAL INFRnSTRUCTURE 'HOUSING SOCIAL INFRASTRUCTJ
WATER 	 E TOTAL BASE COSTS ADJUSTED TOTAL COSTS PRCAORTICN OFSEWERAGE CIRCULATION POWER OTHERS 	 2 3TOTAL EDUCATION HEALTH OTHERS 2 

(L.E.) (LE.MILL IONS) (L.E.) (I) 

TOTAL BASECOSTS' PER CAPITA TOTALCOSTS PER CAPITA TOTAL COSTS 

0esso0°4 0.9 0.6 2.0 0.1 3.5
3.9 1.3 1.9 0.1 3.3 10.7 125.4
Menouf 0.5 0.9 0.5 2.1 	 35.4 417.1 56.S0.1 3.9 3.7 1.4 
 2.2 0.2 3.5 11.2 117.6 39.8 419.4 119.9Abu Koblr 0.1 0.1 1.6
0.3 0.1 2.9 3.0 1.1
1.2 0.1 2.9 5.9 111.1 16,0 200.0 61.3Zltla 0.6 
 1.2 I.4 2.6 0.1 5.5 5.3 1.4 2.6 0.2 4.0 037 111,# 24.4PNlhas 0.3 0.B 0.6 2.0 	
781.0 j?.r

0.1 3.7 1.23.8 2.0 0.1 3.3 10.8 134.5 39.4 442. 0.5SU3 TOTAL 29.4 36.0 38.2 76.6 1.3 182.1 162.0 41.5 106.3 1.9 156.6 500.7 
 - 1,087.0 321.4 

v. 	 NORTH UPPER EGYPT
 

oni Suet 2.2 2.7 2.1 
 3.8 0.1 12.9 12.8 
 3.1 9.0 0.2 12.3 37.9 
 193.6 100.9 514.9 39.7
Fayou. 3.2 4.3 3.2 0.2
9.7 20.5 22.7 5.0 0.3
5.4 20.7

MIla 	 63.9 200.3 202.0 656.0 35.02.6 3.4 2.5 7.6 
 0.1 16.2 17.2 4.0 11.9 
 0.2 16.2 49.6 196.5 160.8 63.1 3.2MaIla.-I 0.2 1.7 0.8 0.0
3.2 3.5 6.3 1.8 0.0
3.2 5.0 
 16.9 145.3 52.4 452.0 43.9
SIB TOTAL 8.- 1.6 8.6 26.3 0.4 55. 59.0 13.9 39.5 0.7 54.2 168.3 - 516.1 392.1 ,n, 

VI. 	 SOUTH UPER EGYPT
 

Soha9 1.4 2.0 2.2 0.1
4.5 9.1 9.3 2.6 0.16.9 9.7 28.2 161.0 89.7 530.9 46.4lkh.l. 0.2 0.9 0.7 2.4 
 0.2 4.2 4.9 1.3 2.4 0.2 3.7 12.8 160.2 37.5 472.2 39.8
Gerqa 0.3 0.9 0.5 2.2 0.1 4.2 4.4 t.2 0.22.2 3.4 
 12.2 159.2 36.6 481.5 40.8Lu.or 1.7 2.4 1.4 0.2
5.4 10.9 20.6 3.2 0.251 TOTAL 3.6 6.2 	
5.4 8.6 30.2 149.6 33.1 164.8 46.34.0 14.5 0.1 28.4 29.4 0.2 0.216.9 25.4 83.2 197.2 3714.9 

vii. 	 REMOTEAREAS 

Matruh 0.7 I.1 2.3 2.2 0.1 6.4 4.5 3.3
15 0.1 4.7 15.3 189.3 82.3N ew Valley 0.7 	 1003.2 43.01.2 2.4 ? , 0.1 6.6 4.1. 1.4 3.5 0.1 3.0 16.2 180.4 T8.9 876.8 43.5
Red Sea 0.9 1.4 5 5 2.. 0.1 10.6 5.7 1.6 4.2 0.1 5.9 22.2 217.6 126. 12 -. 0 36.5Sinai 0.8 2.6 4.02.9 0.2 9.4 10.4 1.3 6.1 

SIATTOTAL 3.1 5.3 13.1 


0.3 7.7 27.6 444.5 146.8 2.36".5 1.012.3 0.3 33.0 25.3 
 5.6 17.1 0.6 23.3 8.3 - 434.7 1.2"3.8 -

VI2I.TOTAL METROPOLITAN 
AREAS(FILY 

.385.8 292.5 . 5.907. 320.9 24.5 

IN, GRAND TOTAL 
7,391.8 273.5 10.023.1 3712.7 27.3 

2 	 Costs Include provlslons for noe po ulations plus rehabilitation of extstinq Stock. 

2 	 Found by dlvldlnq total costs by end period opulatlon See Table I-A.I fr end period populations).
 

found by .adtlplyinq ater costs flas I inus Realowael Water ladex shovn on Table V-A.22 and addlnq 
 that 	 ao~untto total base costs. Than that munt Is ultlplied tlm the Regional CostructionCost 
Inde lITableV-A.22). 

t'.o NOTE: Totals my not add due to roundInq.
X.0 Costs Include rehabilitation plus ne construction.
 

S(RCE: MrPS. 



TABLE V-A.35 

z PREFERRED STRATEGY I1TRA-UR1AN INFRASTRUCTURE COSTS PERIOD 19g -200 
OESTIMATE II: MODIFIED STANDARDS 

SETTLEr' T 
WATER SEWVEArE 

PHYSICAL JrRASTRUCTULE 
CIDCULATIM' Po(wR 

(L.E. UlLI 

OTHWTS TOTAL 
Mi(USI r SOCIAL INrRkSTqUCTIRE 

Ef'ICATI(N 11-ALTu Or"FQS TOTAL 
TOTAL 

BASE COSTS
1 

RASECOSTS AOJUSTEO 
PEA CAPITA 

2 
TOTAL (XOSTS 

3 
TOTALCOSTS 
PER CAPITA 

7 

r ;nstAs 
I7T'r1,Tt(w4

T
OTAL m'" 

(L.E.) (L.E. NlLLIONIS) IL.E.) t 

I. MTROPOLIfAN 

AREAS 

(1mefer. CAiro 
&tr.and,a 

281.9 
116.4 

M76.5 
9357 

202.2 
14,3 

12.0 
50.7 

92.7 
'.*3 

1,481.6 
393,4 

1,38.7 
49Q,3 

4194.3 
161,1 

1,034.3 
366.7 

353.3 
179.7 

Im oa1 
663.4 

4.402.? 
1,749,4 

?.6 
31A.1 

.402.2 
7.354.7 

286.8 
47A.1 

74.I 
21f 

SIe TOTAL 398.3 392.7 276.5 62.7 308.5 1,881.0 1,95.0 FAI,4 1,40t.0 43.0 2.345,2 6,131.6 - 6,7%6.9 507. 

It. SPECIAL 

EM4AS I S 

Ca.I Zone 
Suear 23.3 20.4 16.8 37.0 6.1 100.5 113.1 2Q.1 77.7 31.5 138.3 3,1.9 II.0 454.8 535.0 IA.I 

South Lper Egypt 
Asfut 9.3 .6 6.9 1.8 .1 50. 62.2 18. 4d.5 0.6 63.8 177.0 294,0 725.9 373.5 Z2.7 
"G '6-9,d4 2.4 

3,4 

2.2 

3.0 

2.2 

3.6 

6.6 

6.2 
0.3 

0.4 

13:7 

1p.6 

16.0 

19.8 

2.7 

3.4 

11.7 

14. 
1.4 

1.7 

13. 

19.6 
45,5 

5.1 
259.9 

258.4 
49.9 

64.2 

2 Aq 

2m!., 

24.3 

21.e 
As~an 5.2 4.0 4.6 14,4 1.3 30.5 35.6 6.7 26.9 3.0 36.7 12. 72P.5 1il1.6 212.1 24.7 

SUR TOTAL 43.6 39.0 3.3 63.0 17.4 214.2 215.7 60.7 175,1 M.2 774,4 735,3 - am.1 304,1 -

I I I .OTER C'4AL 

Par9 SAid 12.0 6.6 10.1 18.3 2.7 51.7 44,6 19,0 y-.9 3.6 N.74 133.7 236.4 3",1 54.7 54,t 
Ismal I Is 6.5 7,5 5.6 16.6 2.6 41.2 '2.6 7.6 31.7 3,7 13.0. 126.8 253.6 306.0 A17.1 .1 

SL TOTAL 20.5 16.1 15.9 34.9 5.5 12.9 97,7 206. 66.6 7,3 100.4 2"., - '34,1 5'Id -

IV. OELTA 

Realcmal Cotort 
Tgnta 6.0 5.7 5.3 13.5 3,4 31,3 45.9 16.6 30.7 10.0 56.4 131.s 2163.6 7416 $25.4 32.' 
uensoura 8.4 6.0 5.7 17.1 3.1 &M.9 46.0 16.2 40.6 10.7 67.5 1%6.8 2Q4.4 527.6 

SU TOTAL 16.4 11.7 11.0 33.9 1.1 A0.7 95.0 33.0 A0.3 20.7 133,9 3M.0 "777., KRA,4 

Others 
ushm IIa 5.1 4.3 4.4 15.3 0.7 29.9 30.5 6.7 25.0 0.6 34. 103.4 103.1 166.6 294.9 
Zee8lq 2.1 1. 1.6 7.6 0.2 13.3 16.7 4. 11,7 0.3 16.6 46,9 14I.1 I . a 2o.5 
On-M, hfur 2.3 2.1 1., 6.2 0.3 14,7 18.6 4.9 1.7 0.4 11.0 51.3 150." 111.5 327.9 4w.. 
KaIr El Omwar 1.4 2.0 1.9 9.0 0.1 t4.3 17.4 5.9 14.0 0.7 70.1 31.6 12A.7 11.6 269,4 ''.2 
Shobln El Ko 0.5 0.7 0.6 3.6 0.1 5.1 6. 2.5 3,4 0.1 8.0 I9.A 113.1 70.6 4115.5 4.8 

Oe8-etta 1,4 2.0 2.2 6,1 0.1 12,4 13,9 2.9 10.5 0.2 13.6 A1,9 22., 96.6 5194.1 21 7 
Berth 1.0 1.2 ,.4 4.3 0.1 6.0 9.0 2.4 6.6 0.1 9.1 26.7 158.5 30.6 1'5.5 41M 

-1 KaIr El Sheikh 
UIl Ghso" 

0.5 
0,1 

0.5 
0.4 

0.6 
0.4 

2.3 
2.4 

0.1 
0.1 

4.1 
3.2 

&. 
3.6 

1.9 
1,7 

3.9 
2.3 

0.1 
U.1 

5.7 
4.0 

14.1 
.1.1 

18.7 
02,1 

6.0 
35.8 

M.3. 
209.6 

AQ.
Am.A 

g1Ibal 
Qalyub 

0.1 
0.2 

0.4 
0.9 

0.4 
1,2 

2.2 
3.6 

0,1 
0.1 

3.1 
6.1 

3.6 
7,9 

1.6 
1.8 

2.2 
3.6 

0.1 
0.1 

3.8 
5.6 

10.6 
19.7 

95.0 
164.0 

19.0 

23.0 

1'72.6 
171.p 

K., 
31.m 

Idhu 
Uatarle 

0. 
0.6 

0.6 
0.5 

17.2 
0.5 

3.0 
2.5 

0.1 
0.1 

21.6 
3.7 

5.7 
4.6 

1.6 
1.5 

3.0 
2.5 

0.1 
0.1 

4.8 
4.1 

32.1 
12.4 

267.5 
117.8 

69.1 
40.1 

57!3 
3e1.5 

M 7, 
't.d 

D siouk 0.2 0.4 0.6 2.0 0.1 3.2 3.6 1.3 2.0 0.1 3.3 10.1 112.7 33.1 . -1 55. 
u'nouf 
Ab. Kahli 

0.1 
b." 

0.4 
0.4 

0.5 
0.4 

2.2 
2.0 

0.1 
0.1 

3.2 
2.6 

J.p 
3.5 

1.4 
1.2 

2.2 
1.9 

0.1 
0.1 

3.6 
3.2 

10.7 
10.0 

106.6 
112.0 

37.7 
17.0 

377.0 
100.4 

5.? 
%4.x 



TABLE V-A.35 (CONTINUED) 

PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE COSTS PERIOD 1996-2000 

ESTIMATE II: MODIFIED STANDARDS 

SETTLEMENT 

Zofta 

II.I kas 
SUB TOTAL 

WATER 

0.3 

0.1 

16.9 

SEWERAGE 

0.7 

0.3 

20.0 

(L.E. MILLIONS)Pt4YSICAL INFRASTRUCTURE 

CIRCULATION POWER OTHERS TOTAL 

1.2 2.6 0.1 4.9 
0.4 2.0 0.1 2.9 
39.3 81.9 l.5 156.8 

HOUSING 

5.4 

3.5 

173.2 

SOCIAL INFRASTRUCTURE 
EE5EATION HEALTH OTHERS TOTAL 

1.4 2.6 0.1 4.0 
1.2 1.9 0.1 3.2 

48.4 114.1 2.0 165.0 

TOTAL 

BASE COSTS 
1 

14.3 

9.5 

495.9 

BASECOSTS AOJUSTED 
PER CAPITA 

2 
TOTAL COSTS 

3 

I.E.) IL.E. MILLIONSI 
167.3 22.7 

112.1 30.9 

- 1,051.8 

':-AL COSTS 

PER CAPITA 
2 

(L.E.)
267.5 

363.6 

314.4 

REHABII TATION 
COSTS AS APROPORTION OF 

TOTAL COSTS 

IMI 
34,9 

5.1.5 

-

V. NORTHUPPER EGYPT 

Boni Suet 
tjeyou. 

Minia 
mal la.1 

519 TOTAL 

1.2 
2.3 

1.6 

0.1 

5.2 

1.7 
3.2 

2.3 

0.8 

8.0 

1.8 
3.5 

2.5 

1.0 

8.8 

6.4 
11.2 

8.6 

3.7 

29.9 

0.1 
0.2 

0.2 
0.0 

0.5 

11.2 
20.3 

15.2 
5.6 

52.3 

14.1 
26.5 

19.5 

7.3 

67.4 

3.2 
5.3 

4.2 

1.9 

.4.5 

9.9 
17.9 

13.5 

3.7 

45,0 

0.2 
0.4 

0.3 

0.1 

0.9 

13.3 
23.6 

18.0 

5.6 

60.5 

38.6 
70.4 

52.7 

18.5 

180.2 

175.6 
198.3 

184.1 
143.7 

-

I'-.3 
217.9 

167.1 

57.3 

543.o 

460.4 
613.9 

84.1 
444.4 

549.1 

37.5 
31.7 

35.2 

39.9 

-

VI. StOUTHIPPER EGYPT 

Sohag 

Ikhll. 

Gecga 

Lu.or 
SUB TOTAL 

0.8 

0.1 

0.1 

1.0 

2.0 

1.1 
0.6 

0.6 

1.4 

3.7 

1.1 
0.7 

0.7 

1.4 

3.9 

4.8 
2.7 

2.6 

5.8 

13.9 

0.1 

0.1 

0.1 

0.1 
0.1 

7.9 

4.2 

4.1 

9.7 

25.9 

9.8 

5.5 

5.4 

11.3 

32.0 

2.6 

1.3 

1.3 

3.2 

8.4 

7.3 

2.7 

2.6 

5.8 

18.4 

0.1 

0.1 

0.1 

0.1 

0.2 

10.0 

4.0 

3.9 

9.1 
27.0 

27.7 

13.7 

13.4 

30.1 
84.9 

150.8 
151.9 

156.0 

136.8 
-

84.6 
39.7 

39.0 

32.3 

195.6 

459.8 
441,3 

453.4 

146.7 

337.2 

45.5 

37.2 

36.0 

43.6 

-

V I I .EMOTE AREAS 

Matruh 0.4 
Ne. Valley 0.5 
Red Sea 0.5 
Sinai 0.3 

SUR TOTAL I.7 

VIII.TOTAL METROPOLITAN 

APEASONLY 

Ix. rRAHO TOTAL 

0.7 

0.8 

0.7 

1.9 

4.1 

2.1 

2.6 

3.9 

2.6 

11.2 

2.4 

2.9 

2.1 

6.4 

14.4 

0.1 
0.1 

0.1 

0.3 

0.6 

.7 

6.9 

7.9 

11.. 
32.0 

5.1 
6.1 

5.5 

17.2 

33.9 

1.3 
1.5 

1.5 

1.9 

6.2 

3.7 

4.3 

4,1 

10.1 
22.2 

.I 

0.1 
0.1 

0.3 
0.8 

5.1 

6.0 

5.6 
12.5 

29.4 

13.9 

18.9 

19.2 

41.2 

95.2 

6,151.6 

8,331.6 

176.7 

189.0 

174.8 

412.1 

-

-279.6 

261.3 

79.3 

89.2 
100.6 

194.7 

463.a 

6,756.9 

11,324.4 

881.2 

891.7 
914.4 

1.946.6 

I,1.5 

507.1 

355.1 

39.7 

56.6 

41.9 

10.1 

-

23.4 

25.4 

2 

Costs Include provisions for new populations plus rehabilitation of ealstlna stock. 

Found by dlvldlnq total costs by and period population (See Table I-A.I for end period populations). 

Found by mtltlplylnq water costs times I minus Reqlr1nal ater Ind.. (Table V-A.22). The that amount 
Inde, liable V-A.22). 

Is mutlplied times the Reqlonel Construction Cost !ndem. 

4 Greater Cairo transport component Includes provisions for a subway. 

- 1 

UJhlt: Totals my not add due to roundlnq.
Costs Include rehablilltation plui no. 

SlX.I : P41'S. 

construction. 
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AFFORDABILITY OF PREFERRED 
TABLE V-A.36 

STRATEGY INTRA-URBAN INFRASTRUCTURE INVESTMENT COSTS 
ESTIMATE 1: STANDARDS SIMILA1 TO EXISTING PROPOSALS: INCLUDES TELECOMMUNICATIONS 

SETTLEMENT 

* 

1016 - 19Q01 
B NOT AFFORDABLE TOTAL SUBSIDY REQUIREMENTS 

BY HOUSENOLD INCOMES , (L.E. MILLONS) 
NEW EXISTING NEW EXISTING TOTAL 
POPULATIOUS AREAS AREAS 

1901 
f NOT AFFOQDAPLE 

BY HOUSEOLD INCtOMES 
NEW EXISTI NG, 

POPULATION 

- 190Q3 

TOTAL SLIRSIDY RFOUIPEMENTS 

(L.E.MILLIONS) 
NEW EXISTING TOTAL 

AREAS AREAS 

1006 - 20001 
9 MT AFFODOASLE TOTAL SIPSIDY 0FlPfUlur-4T5 

BY HOUSEH,OLO INCCOAES (L.E.MILLINS) 
NEW EYISTING NEW EfISTIIJ. nTrti 
POPULATIONS AREAS APEAS 

I METROPOLITAN AREAS 

Greatqr Calru 

Aleendrlo 

SUB TOTAL 

53.6 

66.7 

0.0 

0.0 

-

?,020.7 

1, 

3,252.4 

0.0 

231.7 

0.0 

2,020.7 

5,252.4 

53.2 

61.5 

-

0.0 

0.0 

-

7,330.3 

1,115. 

3,505.3 

0.0 

0.0 

0.0 

2,330.3 

1,175.6 

3,505.9 

49.3 

61.2 

-

0.0 

0.0 

-

2,720.2 

1,380.5 

4,103.7 

0*" 

0.X 

0.0 

;. 

1 ''. 

II, SPECIAL EMPHASIS 

A.Canal Zone 
Suez 73.0 0.0 308.95 0.0 308.95 72.1 0.0 433.9 0.0 403.8 71.8 0.0 55415 0.0 *1A4.5 

B.South Upper Egypt
Asslut 

Nege Mamadl 

Qeri 

Aswen 

SUB TOTAL 

63.6 

61.1 

66.0 

63.6 

-

0.0 

0.0 

0.0 

0.0 

-

117.3 

29.1 

45,1 

74.9 

575.9 

0.0 

0.0, 

0.0 

0.0 

0.0 

117,3 

29.1 

45.7 

74.8 

575.9 

63.7 

57.3 
61.1 

51.4 

-

C.0 

0.0 

0.0 
0.0 

-

147.4 

30.4 

41.0 

65.7 

6ps.3 

0.0 
0.0 

0.0 

0.0 

0.0 

167.4 

30.7 

41.0 

65.7 

68S.3 

62.7 

55.8 
57.8 

55.1 

-

0.0 

0.0 
0.0 

O.0 

-

176.4 

32.0 

43.0 

68.0 

321.1 

0.0 

0.0 

0.0 

0.0 

0.0 

176.4 
37.7 
83.3 
Ame 

371. 

Ill OTHER CANAL 
Port SgId 

Ismaili a 

SUB TOTAL 

79.2 
79,4 

-

0.0 

1,3 

-

220.9 

206,1 

427.0 

0.0 
1.7 

1.7 

220.9 

207.8 

428.7 

76,7 

77.7 

-

0.0 

0.0 

-

209.8 

219.1 

428.9 

0.0 

0.0 

0.0 

209.8 

219.1 

'28.0 

75.1 

77.1 

0.0 

0.0 

-

213.6 

247.6 

961.2 

0.0 
0.0 

0.n 

2A. 

27.K 

AX1.7 

IV. DELTA 

A.RegIona# Centers 
Tenta 

Mansoura 

SUB TOTAL 

73.4 

87.6 

-

0.0 

34.1 

-

147.9 

391.7 

539.6 

0.0 

79.9 

79.9 

147.9 

471.6 
619.5 

72.4 

86.8 
-

0.0 

0.0 

-

162.0 

425.1 

587.1 

0.0 

0.0 

0.0 

162.0 

425.1 

587.1 

71.8 

86.4 

-

0.0 

0.0 
-

169.0 
457.2 
626.2 

0.0 

0.0 
0.0 

457.2 

B.0thers 
Mahella 

fegazlg 

Damanhour 

Kafr El Dower 

Shebln E6 Kom 

54.0 

59.5 

62.5 

71.7 

80.7 

0.0 

0.0 

0.0 

0.0 
0.0 

54.4 

28.1 

34.9 

50.8 
30.4 

0.0" 

0.0 

0.0 

0.0 
2.3 

54.4 

28.1 

34.9 

50.8 
32.7 

51.6 

58.8 

65.8 

65.8 
79.8 

0.0 

0.0 

0.0 

0.0 
0.0 

54.3 

24.6 

38.4 

42.0 
28,7 

0.0 

0.0 

0.0 

0.0 
0.0 

54.3 

24.6 

38.4 

42.0 
28.7 

51.3 

57.7 

65.3 

66.3 
79.0 

0.0 

0.0 

0.0 

0.0 
0.0 

56.4 

24.8 

41.1 

30.3 
24.0 

0'0 

0.0 

0.0 

0.0 
0.0 

2'.0 

41.1 

3o.5 
34,0 

Oeamfea 

Benha 
69.6 
39.3 

0.0 
0.0 

45.7 

7.7 
0.0 

0.0 

45,7 

7,7 

67.3 

38.3 
0.0 

0.0 

50.4 

7.V 
0.0 

0.0 

50.4 

7.9 

64.9 

359 
0.0 

0.0 

50.4 

7.4 

0.0 

0.0 

11%4 

7., 



TABLE V-A.36 (CONTINUED)
AFFORDABILITY OF PREFERRED STRATEGY INTRA-URBAN INFRASTRUCTURE INVESTMENT COSTS
ESTIMATE 1: STANDARDS SIMILAR TO EXISTING PROPOSALS: INCLUDES TELECOMMUNICATIONS 

1986 -	 19901 1991 -	 19951 1SETTLEMENT 
 "ZOT AFFORDABLE TOTAL 	 1996 -L2O0
SUBSIDY REQUIREMENTS 
 I NOT AFFORDABLE 
 TOTAL SUBSIDY REQUIREMENTS
BY HOUSEHOLD INCO4ES 	 f NOT AFFORDABLE TOTAL
(L.E. MILLONSi 	 SLSIDY RECUIREMENTS
BY HOUSEHOLD INCOMES 
 (L.E.MILLIONS) 
 BY HOUSEHOLD INCOMES
NEW EXISTING NEW 	 (L.E."ILLIONS)
EXISTING TOTAL 
 NEW EXISTING NEW EXISTING TOTAL
POPULATIONS AREAS AREAS 	
NEW EXISTING NEW EXISTING TOTAL
POPULATION 
 AREAS AREAS 
 POPULATIONS 
 AREAS AREA'
 

Kafr El Sheikh 84.3 
 36.3 24.5 30.9 55.4 85.1

MIt 	 0.0 10.4 0.0 10.4 80.8Gafr 83.5 0.0 32.3 0.0 	 0.0 15.4 0.0 15.4
32.3 79.5 
 0.0 21.1 0.0 21.1 77.0
Belbels 75.4 	 0.0 12.2 0.0 12.2
0.0 11.2 0.0 
 11.2 71.0 
 0.0 4.4 
 4.4 58.9
Qalyub 45.7 0.0 	

0.0 0.0 5.2 0.0 5.2
10.0 0.0 
 10.0 39.2 
 0.0 7.0
Idku 89.7 0.0 	
0.0 7.0 30.8 0.0 6.1 0.0 6.163.0 0.0 
 63.0 87.8 0.0 
 45.8 0.0 
 45.8
Matorla 81.3 	 83.3 0.0 47.3 0.00.0 27.7 	 47.3
0.0 27.7 78.7 
 0.0 16.8 0.0 16.8 76.0
Dessouk 	 0.0 20.2
86.8 0.0 24.0 0.0 	 0.0 20.2
24.0 81.1 0.0 
 19.5 0.0
Menouf 86.7 0.0 - 23.7 0.0 	

19.5 78.1 0.0 16.3 0.0 16.323.7 81.3 
 0.0 19.8 0.0 19.8 78.8
Abou Kablr 73.9 	 0.0 16.9 0.0
0.0 10.3 	 16.9
0.0 10.3 66.9 0.0 7.4 
 0.0 7.4 61.1
Zofta 	 0.0 7.164.2 	 0.0 7.1
0.0 13.1 
 0.0 13.1 57.1 
 0.0 12.1 0.0 12.1 61.8
Blkas 	 0.0 14.7
86.2 0.0 28.3 	 0.0 14.70.0 28.3 81.3 
 0.0 23.8 0.0 23.8 78.8
SUB TOTAL - - 520.1 33.2 	
0.0 16.9 0.0 16.9553.3  - 434.4 0.0 43,4.4  - 421.7 0.0 421.7
 

V. 	 NORTH UPPER EGYPT
 
Ben Suet 81.0 0.0 
 75.4 0.0 
 75.4 80.3 0.0 
 75.3 0.0 75.3Fayouis 84.0 12.8 	 79.7 0.0 49.0 0.0 49.0
168.2 12.9 181.1 87.5 0.0 
 240.5 0.0 
 240.5 82.4
Minla 84.5 15.3 	 0.0 188.8 0.0 188.8
128.2 11.5 141.7 83.5 
 0.0 128.0
Mellay 	 0.0 128.0 83.1 0.0 140.4
86.9 0.0 66.9 0.0 	 0.0 140.4
66.9 78.5 0.0 
 33.8 0.0
SUB TOTAL -	 33.8 83.6 0.0 55.8 0.0
- 438.7 26.4 465.1 -	 5!.8
 

- 477.C 0.0 477.6  - 434.0 0.0 434.0 

VI. 	 SOUTH UPPEP EGYPT
 
Sohag 82.2 
 0.0 58.2 0.0 58.2 78.4 
 0.0 45.7
Ikholm 83.7 	 0.0 45.7 76.3 0.0
0.0 34.4 0.0 34.4 78.6 	 40.7 0.0 40.7
0.0 27.8 0.0 27.8 76.8 
 0.0 27.9
Gerga 81.8 0.0 	 0.0 27.9
30.2 0.0 
 30.2 77.8 
 0.0 23.6 0.0 23.6 
 74.9 0.0
Luxor 53.7 0.0 	 25.1 0.0 25.1
16.6 
 0.0 16.6 40.9 0.0 
 !0.5 0.0
SUB TOTAL - -	

10.5 34.9 0.0 8.6 0.0 8.6139.4 0.0 
 139.4  - 107.6 0.0 
 107.6 
 - 102.3 0.0 
 102.3
 

vII. REMOTE AREAS
 

Matruh 92.4 22.3 
 71.4 7.6 
 79.0 88.9 
 5.4 46.9 1.7
Now Valley 91.0 	 48.6 87.6 0.0 47.3 0.0
9.2 68.4 3.0 71.3 87.8 	 47.3
0.0 42.5 0.0 42.5 86.8
Red Sea 94.1 	 0.0 55.4 0.0
33.0 120.5 16.0 136.6 91.2 	 55.4
14.9 78.0
Sinai 89.3 	 6.3 84.3 89.7 0.0 58.338.1 105.4 5.7 111.1 86.8 0.0 	
0.0 58.3


127.2 0.0 127.2 84.2 0.0
SUB TOTAL -	 170.3 0.0 170.3- 365.7 32.3 398.0  - 294.6 8.0 302.6  - 331.3 0.0 331.3 
VIII.GRAND TOTAL 
 -	 6,258.8 173.5 6.432.3 
 6,524.4 8.0 6,532.4 6.798.5 0.0 6,798.5 

Se Sction II(thIs Appendix) for uothodoloqy for calculatInq affordablllty. 

SOURCE: NUPS.
 



TABLE V-A.37 

PREFERRED STRATEGY HOUSING AND INTRA-URBAN INFRASTRUCTURE CAPITAL COSTS 

ESTIMATE 1: EXISTING PROPOSALS (NET OF TELECOMMUNICATIONS) 

(1979 L.E. PRICES)
 
1906 - 1990 PRIM 
 1991 - iTQ7rfqAO 1996 - 200 PERIOD 

rEDCFNTArE rvCb'G
 
TOTAL PER CAPITA TOTAL NOT AFrmDALE ST 

T A  
 t
TOTAL PEP CAPI TOTAL PX)T Arrc4ALE P' TOTAL PE uT L 4r-
CAPITA AICrt l(PUF
7
COST' COST S1SIDY
2 

HOUSEOLO IlECM 
" 

COSTI 	 T 2
COMT SIPtSIOY IO(ISEWDLOINCOME M I COS COT SLRSIrf 9 1471S4LO t 

(Li.E. MILLION) (LE.) (L.E. MILLION) (f) IL.E. MILLION) (t.E.) IL.E. MILLION)2 (1) (L.E. MILLION) (L.E.) (L.E. WILLION. (1 

I. ET9OPOLITAN AREAS 
Greater Cairo 4.699.6 404,1 1,721.0 40.4 5,218.2 .7,O 1,9n'.2 42.1 3,963.1 351,3 2.371.8 41.2Alexaendri 2.422.4 691.2 907.1 37.3 2,104.0 4,642.0 7p5.0 37,3 2.363.1 479,6 all? .4 

SIM TOTAL 7,122.0 464.0 2,637.7 30.3 7,3272 3Q7,7 2,773,7 40.6 P0.37P7 37M.. 3.233.! Il* 

I1. 	 SPECIAL EJAPRTASIS
 
A.Cano I Zone
 

Su.? 470.t 1(74.0 2623 55.1 5113.5 0 
 31.97 57.0 	 177-0
7".? 	 469.1 44.0
 

B.South Uoper Egypt

A$IIut 213,2 568.3 83,4 39.1 
 240.1 506,7 104.p 
 43. 5 "r(.9 41m.2 123.0 4,9 

NT-Tl9.adl 52.6 449.6 20.9 31.8 55.S M67.3 70.4 36.6 E-1.5 3%0.3 21.0 34,!
e0.a 90.9 316.8 39,1 43.4 74,7 390,5 76.9 38.7 81.7 -3.1 20.1 35.6 

(s=pmt38.4 424,3 34 i39.6 126.5 329.4 42.7 33.8 13,4 21v!7 1, 
SIJj TOTAL 955.3 676.7 1 45r,5 47,m 1,013*3 An 1.0 .5.s 40,3 1,3!3.0 ,A.3 	 %097 

Ill. OTHER CANAL 
Port Sold 471,3 839.6 168.m 40.1 340.5 35,3 151,7 48.6 37M,1 30.p 149.2 4!.2 
1S" I I Ia 345,4 986.9 1(9.0 46.0 325.6t 772.8 1615, 49.9 349.6 59.2 (70,3
?1.3 

SU93 TOTAL 766.9 900.1 327.8 42.7 64.3 670.3 3(3,2 47,2 67.7 "09.3 377,7 44,4 

IV. 	 DELTA
 

A.eqlo.al Ceaere
 
Tanta 704.0 634 109.3 38.6 
 274,5 546.8 ((7.7 42,9 270,7 414,4 12.0 42.9 
Montoure 6-4.7 I,5I1.7 394.6 13,3 581.7 1.23.,0 335.1 37, 607.0 1,103.6 353.0 Pk.3 
SUB TOTAL 468.7 1.065.6 504,1 56,7 856.2 4'0,0 452.p 52.9 06,7 768.2 A15.0 33, 

ahelsia 
 136.0 3(2.2 18,2 13,4 t09.9 217,2 14.1 12.8 113,7 204,4 12.5 11.,
1k 	 Zmaozig 17.8 262. 8.26.4 61.2 194.9 2,8 4.6 56.4 1".4 1.7 3.0 

Oa'le-hour 83.2 783.0 7.9 9.5 81,3 237.3 0.7 13,2 
 71.0 226.5 1.1 14,8
,afr El N0er g5,8 259,6 20,2 21,1 9!,0 21,7 9.2 9.7 
 80.6 194,2 6.3 7,8 
Sheobl El Ko. 8.7 534,4 12.1 13.6 61.9 31. 7.4 12.0 48.7 271,3 7,9 6.d 
Oa-letta 74.3 538.6 26.9 m .2 7.7 460.6 77.6 37,3 72.7 
 32.9 24,3 93.4
6sihe , 29.9 718.2 0.2 	 25,10,7 	 166,7 10.31 11.2) 22.8 (38.2 (1,21 13.3) 

http:A.eqlo.al


TABLE V-A.37 (CONTINUED) 

PREFERRED STRATEGY HOUSING AND INTRA-URBAN INFRASTRUCTURE CAPITAL COSTS 
ESTIMATE I: EXISTING PROPOSALS (NET OF TELECOMMUNICATIONS) 

(1979 L.E. PpICES1986 - 1990 PERIO 1991 - 1995 PERIOD 1996
PERCENTAGE 1PERCENTAGE - 2000 PERIO 
TPERC ENTAGETOTAL PER CAPITA TOTAL 

2 
NOT AFFORDABLE BY TOTAL PER CAPITA TOTAL Not AFFORDABLE ByJI 70TAL PER CAPITA
COST' COST SUBSIDYT WMISEHOLDINCOM.E| COST 2 TOTAL MDT AFFORDABLE BMOST SUBSIDY M SEHOLO INCOME | COST' COST 2

SUBSIDY HOUSEHOLD IuNMW 
(LF. MILLION) IL.E. (IL.E.MILLIONI 
 () - (L.E. MILLION) IL.E.) (L.E. MILLION) (111 1L.E. MILLION) IL.E.) 
 (L.E. MILLION) (1) 

KaIr El Shelh 100.5 810.5 41.1 
 41.5 44.9 356.3 11.21 (2.7)Mlt Ghanr 36.7 282.3
49.3 448.2 2.0 5.4
18.3 37.1 35.8 308.6 7.3
Ba bel$ 20.4 26.1 207.1 (0.3) (1.9121.9 210.6 
 4.9 22.4 13.0 122.6 (1.2) (9.21 14.2 129.1Qal ub 3.8 16.8 
(1.3) 19.1)22.6 243.0 
 18.5 176.2 0.7 3.8
Idku 82.9 797.1 20.1 187.5 (1.41 (7.0153.5 64.5 
m 62.5 563.1 36.4 54.7 
 63.3 527.5 36.5alarla 57.7
40.0 430.1 - 15.1 37.7 28.6 291.8 
 5.2 18.2
D0ssouk 32.2 306.7 6.6
40.8 510.0 14.6 35.8 20.5

32.0 376.5 9.0 
 28.1 
 27.4
Me-out 504.4 5.4 19.7
38.6 428.9 12.5 32.4 
 32.7 344.2 7.4 22.6
Abou PabIr 29.2 292.0
21.4 281.6 4.0 13.7
5.3 24.8 
 16.2 202.5 2. 
 15.7
ZOt(a 13.6 18..7 1.7 10.8
23.0 506.7 
 7.3 31.7 
 22.0 258.8 5.1 
 23.2
BIlkas 27.0 284.2 7.3 27.0
51.6 697.3 18.6 
 36.0 
 38.0 475.0 12.9 33.9
SUB TOTAL 1.076.3 376.8 28.2 331.8 6.4 22.7
287.5 26.7 
 852.4 275.6 
 155.3 18.2 794.0 237.4 124.6 
 15.7
 

V. NC4tH ULPPEREGYPT

Benl Suef 127.0 729.9 
 31.8 40.8 114.2 582.6 49.7 115.7
Fayo0# 2-3.8 961.6 

43.5 525.9 20.7 17.915.5 29.5 232.7 758.0 
 189.8
Mlnl( 203.8 81.6 254.0 715.3 129.7 51.19(8.0 105.1 51.6 182.9 725.8 87.6 47.9Mallay 95.? 192.2 672.0 94.6
911.4 49.250.4 52.7 
 49.5 426.7 17.2 34.7 
 79,4 615.3 36.8
SU8 TOTAL 682.3 46.3
889.6 282.8 
 41.4 579.3 655.1 
 294.3 50.8 
 641.3 647.8 
 281.8 43.9 

Vl. 5OUTH IPPER EGYPT
SChaq 
 83.5 542.2 37.4 44.8 66.7 394.F 23.8 
 35.7 60.3Jkhl. 328.8 17.7 
 29.3
48.9 688.7 24.1 49.3 
 38.8 485.) 16.2 41,7Gerqe 37.8 420.0 14.9 39.440.9 601.5 20.1 49.1 
 32.5 427.6 12.9
Lueor 38.1 39.7 33.8 393.0 12.4 36.7208.2 7.9 
 20.7 29.4 146.3 1.1 3.7SIlO TOTAL 211.4 444.1 27.4 124.5 (1.5i (5.5)89.5 42.3 167.4 318.2 
 54.0 32,5 159.5 275.0 43.5 27.3 

VII. REMIJtEAREAS
 

4atruh 
 95.5 1,273 63.3 66.3 
 67.0 817.1 32.1 
 62.0
he. Valley 89.5 1,078.3 53.7 
47.9 688.9 28.9 46.660.0 
 62.0 688.9 25.1 
 40.5 
 69.7 697.0
Red Sea 136.9 1.687.1 33.8 48.5
116.8 74.4 
 107.1 1.050.0 63.5 59.3
Sinai 1.113.2 2.902.6 79.9 726.4 37.6 47.1
91.3 80.6 
 130.2 2.100.0 96.6 74.2SUB TOTAL 167.3 1,673.0 120.1
455,1 1,569.3 325.1 71.8
71.4 
 366.3 1,090.2 217.3 
 59.3 379.9 947.2 
 220.4 58.2 

YIll.r,8AND TOTAL 12,160.2 523.4 
 5,171.3 46.0 
 11,891.6 440.4 5,156.3 
 42.9 13,219.6 
 414.5 5,851.3 43.6
 

Total 
costs are ta total% shoun In the detalled Infrastructure tables 
for Estimate I minus toleco-wnlcatlon. 

2 See Section II this Avpendix for methodology for estlmatinq subsidies. 

0 SM14CE: NUPS. 
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TABLE V-A.38 
AFFORDABILITY OF PREFERRED STRATEGY HOUSING AND INTRA-URBAN INFRASTRUCTURE INVESTMENT COSTS 

ESTIMATE I: MODIFIED STANDARDS 

1986 - I9901 1901 - 19951 1%96 - 201 

SETTLEMENT 9 NOT AFFORDABLE TOTAL SUBSIDY REQUIREMENTS I NOT AFFORDABLE TOTAL SUBSIDY REOUIREMENTS I HOT AFFODARLE TOTAL SUnSID
v 

m'o,]iprurMTI 

BY HOUSEHOLD INCOMES (L.E. MILLONS) BY HOUSEHOLD INCOMES (L.E.MILLIONS) BY HOUSEHOLD INCOMuES (L.E. MILLIONS) 

NEW EXISTING NEW EXISTING TOTAL NEW EXISTING NEW EXISTING TOTAL NEW EXISTING NEW EwISTIJr TMlTI 

POPULATIONS AREAS AREAS POPULATION AREAS AREAS POPULATIONS AREAS AREAS 

I. METROPOLITAN AREAS 

Greater Cairo 11.4 0.0 272.7 0.0 272.7 1.1 0.0 31.4 0.0 31.4 25.6 0.0 - 854.5 0.0 

Alexandr!e 44,9 0.0 602.7 0.0 602.7 3d.7 0.0 543.9 0.0 543.9 14.5 0.0 2SM.4 1.3. 

SUB TOTAL - - 875.4 0.0 875.4 - - 575.3 0.0 575.3 - - - 56.1 0.0 

I1. SPECIAL EMPHASIS 

A.Canal Zone 

Suez 37.4 0.0 82.6 0.0 S2.6 23.9 0.0 68.d 0.0 68.4 - 0.5 0.0 - 1.0 0.0 

B.South Upper Egypt 

Assiut 33.1 0.0 40.2 0.0 0.2 20.8 0.0 30.5 0.0 30.5 - 6.1 0.0 - 10.7 0.0 

Naga Ham'dl 31.8 0.0 10.d 0.0 10.4 6.0 0.0 2.0 0.0 2.0 - 22.4 0.0 - 8.' o-. 

Qena 42.5 0.0 21.0 0.0 21.0 15.2 0.0 6.5 0.0 6.5 - 17.5 0.0 - e.4 0.0 -0.1 

Aswan 27.3 0.0 19.4 0.0 19.4 6.3 0.0 4.5 0.0 4.5 - 23.6 0.0 - 18.8 0.0 -10.m 

SUB TOTAL - - 173.6 0.0 173.6 - - 111.9 0.0 111.9 - - - . .0-4. 

III. OTHER CANAL 
Port Said 67.8 0.0 147.7 0.0 147.7 57,9 0.0 121.9 0.0 121.9 '0.9 0.0 . .0. 

IsmaIIIe 65.8 0.0 124.3 0.0 !24.3 64.5 0.0 158.4 0.0 158.4 41.7 0.0 94.9 0.0 qA.0 

SUB TOTAL - - 272.0 0.0 272.0 - - 280.3 0.0 280.3 - - 1a3.2 0.0 1%.2 

IV. DELTA 

A.Reglonal Centers 

Tenta 55.0 0.0 79.0 0.0 79.0 45.4 0.0 71.7 0.0 71.7 27.4 0.0 45.2 0.0 4-.2 

Mensoura 79.3 15.0 256.5 32.8 289.4 &d.9 0.0 73.2 0.0 73.2 65.3 0.0 243.0 0.0 2 . 

SUB TOTAL - - 335.5 32.8 368.4 - - 144.9 0.0 144. - - 2P.2 . 

B.0thers 
mahala 41.7 0.0 40.0 0.0 40.0 29.2 0.0 29.2 0.0 29.2 7.0 0.0 7.3 O.C 

Zegazlg 51.2 0.0 24.2 0.0 24.2 40.0 0.0 16.0 0.0 16.0 19.8 0.0 A.1 0.0 

Oamanhour 55.8 0.0 31.9 0.0 31.9 47.7 0.0 15.4 0.0 25.4 31.6 0.0 1!;.1 0.0 I. 

Kafr El Daer 50.9 0.0 25.1 0.0 25.1 42.2 0.0 22.2 0.0 22.2 24.7 0.0 11.9 (.0 T.0 

Shftbln El Kom 71.5 0.0 22.0 0.0 22.0 65.8 0.0 19.5 0.0 ;9.5 54.5 0.0 13.7 0.0 13.7 

Demlelte . 61.7 0.0 38.9 0.0 38,9 51.1 0.0 35.7 0.0 35.7 31.1 0.0 22.2 0.0 27.2 

Benha 15.0 0.0 2.5 0.0 2.5 - 0.1 0.0 - O.8 0.0 -0.8 - 32.9 0.0 - 5.7 0.0 



TABLE V-A.38 (CONTINUED)
 

1986 - 19901 1991 - 19951 " 
ElTLEWNT % NOT AFFORDABLE TOTAL SUBSIDY REQUIREMENTS % NOT AFFORDABLE TOTAL 

1996 -2OQO 
SUBSIDY REQUIREMENTS 
 % NOT AFFORDABLE TOTAL SUBSIDY REQUIREMENTSBY HOUSEHOLD INCOMES (L.E. NILLONS) BY HOUSEHOLD INCOMES (L.E.MILLIONS) 
 BY HOUSEHOLD INC4ES (L.E.MILLIONS)
NEW EXISTING NEW EXISTING TOTAL NEW EXISTI.NG NEW EXISTING TOTAL NEW EXISTING NEW EXISTING t TOTAL

POPULATIONS AREAS AREAS P(eULATI* AREAS AREAS POPULATIONS AREAS AREAS 

Kafr El Sheikh 72.8 0.0 
 14.7 0.0 14.7 
 66.3 0.0 5.0 
 0.0 5.0 54.1 0.0 7.7 0.0 7.7
MIt Ghamr 63,8 0.0 13.6 
 0.0 13.6 56.4 0.0 9.8 0.0 
 9.8 41.9 0.0 4.7 0.0 4.7
Belbols 65.6 0.0 8.4 0.0 
 8.4 22.4 0.0 0.7 011 
 0.7 -3.3 0.0 -0.2 0.0 -0.2
alyub 
 -0.1 0.0 -16.2 0.0 -16.2 -19.0 
 0.0 -2.4 0.0 -2.4 -61.2 0.0 -913 
 0.0 -9.3
Idku o84.7 0.0 48.6 0.0 48.6 a8.3 0.0 36.2 0.0 36.2 70.1 0.0 3.4.6 0.0 54.6Ma tarl a 61.2 0.0 12.1 0.0 12.1 
 54.7 0.0 7.7 
 0.0 7,7 41.1 0.0 8.0 0.0 8.0
Desscuk 66.1 
 0.0 8.5 0.0 
 8.5 58.7 0.0 9.0 0.0 9.0 
 44.6 0.0 6.6 0.0
Menouf 66.7 0.0 6.68.8 0.0 8.8 60.4 0.0 9.6 0.0 9.6 47.5 0.0 7.4 0.0 7.4Abu Kablr 30.1 0.0 1.9 0.0 1.9 10.2 0.0 1.1 0.0 1.1 -6.4 0.0 -0.5 0.0 -0.5Zolta 31.6 0.0 4.1 0.0 4.1 17.2 0.0 2.6 0.0 
 2.6 -10.7 0.0 -1.6 0.0 -1.6BeIka- 64.3 0.0 9.9 0.0 9.9 56.7 0.0 9M9 0.0SUB TOTAL - 9.9 41.8 0.0 5.9 0.0 5.9- 299.0 0.0 299.0 - - 227.4 0.0 227.4  - 138.8 0.0 138.8 

NORTH LIPPER EGYPT 
Bent Suet 65.2 0.0 39.9 0.0 39.9 57.8 0.0 35.2 0.0 35.2 
 43.5 0.0 27.5 0.0Fayoum 71.0 0.0 27.5
94.4 0.0 94.4 
 63.6 0.0 83.4 0.0 
 83.4 51.9 0.0 
 77.2 0.0 77.2
mlnla 11.8 0.0 72.2 0.0 72.2 64.8 0.0 
 64.4 0.0 64.4 
 53.2 0.0 57.6 
 0.0 57.6
Ialawy 64.1 
 0.0 21.8 0.b 21.8 !6.4 0.0 
 16.6 0.0 16.6 43.8 
 0.0 15.1 0.0 15.1SUB TOTAL  - 228.3 0.0 226.3 -  199.6 0.0 199.6 
 - - 177.4 0.0 177,4 

SOUTH UPPER EGYPT
 
Sohaq 71.0 0.0 37.4 0.0 37.4 
 63.6 0.0 30.6 0.0 
 30.6 51.5 0.0 23.8 0.0 23.8
IkrIm 63.9 0.0 14.3 
 0.0 14.3 54.2 0.0 12.4 0,0 12.4 40.2 0.0 
 10.0 0.0 10.0Ierqa 66.0 0.0 15.8 0.0 15.8 
 56.9 0.0 12.3 0.0 
 12.3 40.2 0.0 
 10.0 0.0 10.0
Luxor 6.6 
 0.0 1.2 0.0 1.2 
 -18.0 0.0 -3.2 
 0.0 3.2 -55.5 0.0 -10.1 0.0 -10.1
SUB TOTAL  - 68.7 0.0 68.7 
 - - 52.1 0.0 52.1 -  33.7 0.0 33.7 

1. REMTE AREAS 
Matruh 87.3 37.2 48.9 
 18.8 67.7 82.6 0.0 
 38.9 0.0 38.9 
 75.1 0.0 35.9 
 0.0 35.9
Ne Valley 85.1 26.2 46.3 12.4 58.8 
 81.0 0.0 34.8 0.0 
 34.6 73.6 0.0 
 41.6 0.0 41.6
Red Sea 92.4 28.9 110.3 15.9 126.2 86.5 0.0 
 67.3 0.0 67.3 
 79.6 0.0 46.5 
 0.0 46.5
Sinai 85.7 33.5 91.4 5.7 97.1 79.5 0.0 
 103.9 0.0 103.9 
 67.6 0.0 118.4 0.0 118.4SUB TOTAL  - 296.9 52.8 349.8 -  244.9 0.0 244.9  - 242.4 0.0 242.4
 

I I.GNAND TOTAL - - 2,549.4 85.6 2,635.0 1,836.4 0.0 1,836.4 297.7 0.0 297.7 

NOTE: Negative subsidies show a surplus of household savings. 

1 See Secilon 11 this Appendix for nethodology for calculating affordability. 

ISOURCE: NUPS. 

http:EXISTI.NG


TABLE V-A.39
 

ESTIMATED VALUE OF INFORMAL HOUSING BUILT IN 50 GREATER CAIRO ENUMERATION DISTRICTS
 
1976-1981
 

ESTIMATED FREE MARKET ESTIMATED TOTAL 

UNIT VALUES OF LAND VALUE OF INFORMAL 

AND CONSTRUCTION HOUSING 

YEAR TOTAL NUM13ER NEW UNITS INFORMAL SECTOR LAND CONSTRUCTION4 TOTAL 5 DWELLING 

OF DWELLING ADDED TO SHARE 2 (LE/m2)3 (LE/m2) (L.E.THOUSANDS) UNIT ONLY 

UNITSL STOCK (L.E. THOUSANDS) 

1976 	 10,047 - -. 

1977 	 10,576 529 397 34.3 37.5 812 536
 

1978 	 11,133 557 418 42.9 46.1 984 694
 

1979 	 11,719 586 439 53.8 57.0 1,379 901
 

1980 	 12,336 617 463 67.4 70.0 1,800 1,168
 

1981 	 12,986 650 488 84.4 85.0 2,327 1,493
 

TOTAL 	 7 2,939 2,205 - - 7,302 4,792 

1976 and 1981 totals from Table 3-1 Informal Housing In Egypt. Intervening years projected using the annual growth
 

rate between those periods of 5.3 percent. The totals are for thp 50 enumeration districts where the 

CAPMAS sponsored sample surveys were conducted. 

2 	 Estimatd to be 75 percent of dwelling units constructed. Informal Housing In Egypt. p.25.
 

3 	 Free market times series oata projected using 1968 base average of L.E. 4 .50/m2 and annual growth rate In land 

prices of 25.3 percent (Tible 8-3), Informal Housing In Egypt. 

Free market times series projected using 1971 base year average construction cost of L.E. li/m2 and annual growth
 

rata In construction costs of 22.7 percent (Table 8-2, Informal Housing In Egypt).
 

5 	 Projection based on assumed 66 percent of Informal housing In new areas(see NUPS Final Report, Chapter V.38) and an 
averege number of dwelling units per building of 2.87 (Tables 3-I and 3-2, Informal Housing In Egypt). Average
 

plot sizes were assumed to be the Cairo median for new areas 88 m2 (P 361, Informal Housing In Egypt, while
 

owel!Ing unit sizes are based on the Cairo median of 3.35 rooms/household or ad'proximately 36 m2/dweillng
 

unit.
 

SOURCE! NUPS Analysis Using Sources Ciftd In Above Notes.
 



TABLE V-A.40
 

ESTIMATE OF TOTAL VALUE OF INFORMAL HOUSING IN ALL URBAN AREAS OUTSIDE OF GREATER CAIRO (1976-1981) 

(CURRENT PRICES)
 

TOTAL NU-ER
 
OF DWELLING 
 NEW UNITS ADDED INFORMAL SECTOR 
 TOTAL VALUE OF INFORMAL HOUSING (L.E. MILLIONS)


UNITSI 2
TO STOCK SHARE ALEXANDRIA 3 ALEXANDRIA AND OTHER URBAN
 
(1OD0s) (1000s) 
 (1000s) DWELLING DWELLING
 

ALEXANDRIA OTHER URBAN ALEXANDRIA 
OTHER URBAN ALEXANDRIA 
OTHER URBAN LAND UNITS TOTAL LAND UNITS TOTAL
 
EAR
 

976 
"77 

978 

)79 

477 
497 

516 

537 

1,467
1,510 

1,553 

1,598 

19 

20 

21 

43 

43 

45 

14 

15 

15 

33 

34 

35 

10 

13 

17 

19 

25 

33 

29 

38 

50 

51 

57 

93 

641 

94 

105 

115 

151 

198 
;80 558 1,645 22 47 17 37 23 43 66 106 159 265 
)81 580 1,693 23 47 17 38 28 53 81 171 169 340 

TOTALS 
 105 225 
 79 177 91 173 264 478 591 
 1,069
 

AVERAGES PER YEAR
 
PER DWELLING UNIT (L.E.) 21 45 
 16 35 1,152 2,190 3,342 1,867 2,309 4,176
 

Totals may not add due to rounding.
 

Alexandria 1976 total number of dwelling units from 1976 Census of Housing (CAPHAS).
 
Alexandr!a dwelling units In later years 
 projected using the 4.0 perc3nt 
 ennual growth rate In housing experienced between 1966 and 1976
 
(CAPMAS, 1966 and 1976 Census of Housing). Other urban from 
1976 total number of dwelling units 
In urban areas In Egypt net of Greater Cairo
 
and Alexandria dwelling units (CAPMAS Census of Housing 1976). 
 Other years projected from the annual growth In dwelling units between 
1966 and
 
1976 (2.9 percent) experienced 
in urban areas.vhen Greater Cairo and Alexandria figures are substracted.
 

Informal sector share In Alexandria assumed to be the same as 
 Greater Cairo or 75 percent of new additions, while other urban informal sector
 
share assumed to be the same as Beni 
Suef or 78 percent.
 

Time series costs for Alexandria from Greater Cairo estimates, while other urban costs are from Beni 
Suef time series of dwelling unit and land
 
costs, as are shown In the Informal Housing In Egypt, Draft Final Report quoted 
In the footnotes to Table V-A.39.
 

SOURCE: NUPS Analysis Using Sources Cited In Above Notes.
 



NOTES 

APPENDIX V-A 

AND COSTS OF SPATIAL TARGET GROUPS
STANDARDS 


OF THE PREFERRED STRATEGY
 

functional relationships
be noted that limits were imposed on these

1 It should of the originalThese limits were those 
per capita costs becoming zero.to avoid less than 50 personsi.e., densities

used to generate the relationships,data with standardswere not used500 persons per hectare 
per hectare or greater than 

would yield zero results.which 

Staff Appraisal Report, Egypt, Greater Cairo Urban Development
2 The World Bank, 

5
Project, April 1981, p. . 

the World Bank is technicalof the Second Urban Project of
3 A major component 

the role of variousin studying
to the Cairo Transport Authorityassistance 

vehicles, requirements for maintenance, operational 
types of intra-urban transport other staff

and financial procedures and 
control of vehicles, administrative of the Authority's

is aimed at improving the performance
This projecttraining. more accurately.future requirementsfleet and determining 

4 The World Bank, Egypt, Greater Cairo Urban Development Project, April 1981, 

pp. 5 and 6. 

53 million per kilometer for
5 These estimates are derive 'from roughly L.E. 

L.E. 108 million for electrification of 
construction of the underground subway and 

the Transport
More precise estimates have been made by 

the El Marg line. isthe Authorityreleased -because 
Planning Authority, but they have not been 

involved in negotiations of tenders. 

to be added during the
the new population

6 This per capita cost is based on 


(1,922,000).
1986-1990 period 

Cabanon Project,
the Suez Demonstration Project are from Suez

7 Costs for 
the Helwan New Community from estimates 

Master Plan andSadat City from its 
1979 rices). 

1980 (all costs are shown in 
prepared in October 

from two sources in the 
schools in Alexandria comes

Data about secondary general8 total number of 
The service population data and

of Education.Ministry and agricultural secondary
(including commercial, industrial

and technical level 
data of the Ministry. It

from unpublishedschools comeschools) secondary data about commercial,More disaggregated
included government and private schools. schoolsavailable for governmentschools are
industrial and agricultural technical 

department of the Ministry. However, 
from published data of the technical school 

3o6
 



these data excluded private schools. Therefore, per capita costs of commercialand industial secondary schools in Alexandria were estimated bythe general assuming thatdata supplied about all technical schools are representativeboth public and ofprivate schools. More disaggregated data wcre requested fromthe governorate, but they have not been supplied to the project. 

As was noted in the Second Round Alternatives, disaggregatedsettlement leveldata for lower level schools are not available because theis in Ministry of Educationthe process of computerizing its data, and until the process is complete itcannot make the data available. 

9 Arab Republic of Egypt, Ministry of Health,on Health Profile of Egypt. "StudyHealth Financing and Expenditure in Egypt." Publication No. 10, April 1980.
 
0 A jointly funded project of USAID 
 and the Ministry of Health due to be initiatedin early 1982 aims at providing more information about the quality of health careprovided and, thus, presumably the condition of facilities th-: ughout Egypt. 

11 Secondary health care facilities are thosethan one or two where intensive or sustained (longerhours per day) medical service.s are provided; for thesethey examplesinclude hosp.itals and all service units attached to hospitals.health care facilities provide both Primary
preventive and creative health care,laitter is provided on an out-patient basis. Clinics are an example of 

but the 
the latter. 

12 General Organization for Physical Planning. Department Development andPlanning Research Study, "Directory I. Planning of Neighborhoods." 
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APPENDIX V-B 

OPERATIONS AND MAINTENANCE COSTS OF 
INTRA-URBAN INFRASTRUCTURE 



APPENDIX V-B
 

OPERATIONS AND MAINTENANCE COSTS OF INTRA-URBAN INFRASTRUCTURE 

I. INTRODUCTION 

The operation and maintenance of intra-urban infrastructure require largeongoing expenditures to, first, operate the and.systems secondly, to provideadequate levels of maintenance to keep service levels up to their design copacitit.s.Over the life of the infrastructure,
initial capital 

these expenditures generally excteed theirivested. -However, projectionsoperation of total requirements forand maintenance fairlyare complex as largely independent variablesare involved, such as estimates of costs of actual operations(largely of the systemssalaries and intermediate 
served, the construction 

inputs), the size of the populationstandards of. initial installations,maintenance the standards of(lower levels of maintenance generallycosts due lost result in higher operationsto efficiencies within the andsystem), finally, the degreeof cost recovery.
 

Higher degrees of 
cost recovery affect operatian costs in two ways: 
* Reductions demandin for infrastructure services generally result since usersare more aware of the actual costs of the service and tend to reducewastage and conserve on the use of the service. 
* Public authorities mandated with operation of systemsthe generallyhave greater resources which becan used to maintain the servicelevels of the systems. 

The Egyptian budgetary system divides operation and maintenance (rarginalvariable) costs orinto two major components: 

o Salaries of governmental personnel involved in operating urban infrastructure 
(BAB I). 

* Current expenses (BAB 2) including expenses for intermediate inputs suchas fuel and chemicals for operating a
(requirements for 

water treatment plant, routine maintenancemajor rehabilitation and replacementtrea'ted of equipment hove beenas an investment expense and are included NUPSin estimatesintra-urban infrastructure costs), taxes fees 
of

and paid to other departmentsof government, travel expenses, etc. 
The public utilities (identified in the bua ,atservice authorities) which operate 

as economic authorities or on a capitol budgeting basis also include 
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T'rovisior,s for debt servicing and depreciation in their current expenses. However, 

as the revenues neneraled by most of the local ptiblic utilities Ore smaller 
than their require-rmenis for operations and maintenance expense, fiese reficits 
are normally met by budgetary grants or subsidies from the centra Government 
budget. Other co.ponents of int ra-ur ban infrast ruct ure also rely on 
revenues from beneficiaries of services provided, such os charges for health 
services, but these constitute only a snall portion of total revenues required 
to meet their ma-lrginal costs. The bulk of those marginal costs are met through 
budgetary granis from central Government or other local government revenue 
sources not tied directly to the provision of intro-urban infrastructure services. 

Seven major components of operating and maintenance expense of intro-urban 
infrastructure were considered to project future trends of operation and 
maintenance costs: water supply, sanilalion, iransport, health, educcition, social 
affairs and other local government expenses (intro-urban electricily infrastructure 
operations and mainienance cosls have been included in Inter-urban infrastructure 
costs). I The major component of the "other local qovernment expenses" is 
the headquarters budget which has a variety of subcategories such as 'transport 
and corrrnunications (a separate fund for public Iransport not directly covered 
by special transport authorities, and routine maintenance of roads and bridges), 
industry (comprised of slaughter houses and markets), electricity for street 
lighting and traffic signals, public utilities (including fees paid to public 
utilities by local government), cleanliness and refuse collection and 
municipal establishments, public services and other special expenditures. 

Historical data of operation and maintenance costs were derived from budgetary 
data supplied by the planning departments of local councils or governorates, central 
government budgets (for the urban governorates only),2 and the management tariff 
studies for water and sewerage utilities in Cairo, Alexandria, and the Canal 
Cities and data from the "Health Profile of Egypt." '3 It should be noted 
that all of -these data are planned expenditure. Unlike the budgets of many countries, 
Egypt's budgets do not show the previous year's actual expenditures against the 
current year's planned expenditure. Attempts to get an actual expenditure from 
the Ministry of Finance were not successful as the Ministry has refused to 
supply them to the project. 

II. GROWTH IN PER CAPITA OPERATIONS AND MAINTENANCE 

There are sign'ficant variations in per capita expenditures on operation and 
maintenance of intro-urban infrastructure among different settlements. For 
ex,-rnple, the average per capita investment in operation of water supply in 
the urban governorates is projected to be L.E. 4.41, while it averages only L.Ti. 
0.41 in other settlements of rural governorates (Table V-13.1). While the standards 
of service levels and population size somewhat explain these differences, e.g., 
settlements with larger -populations and higher -service levels such as Cairo and 
Alexandria have larger requirements for operation and maintenance than smaller 
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TABLE V-B.1PER CAPITA EXPENDITURES IN TOTAL OPERATIONS AND MAINTENANCE 
IN URBAN INFRASTRUCTURE 

98PER CAPITA EXPENDITURES IN OPERATIONS AND MAINTENANCE (BAB I 4, BAB 2) (L.E.)

1980POPULATIONI 

Sottlement 
 (O00's) 
 WATER SOCIALSEWERAGE ALL OTHERTRANSPORT 
 HEALTH 
 EDUCATION 
 AFFAIRS 
 LOCAL EXP.
 
Calroi 
 5,643.02 
 2.373 
 2.05
AlexandrIal 7.203
2,578.52 4.8 6.40 9.27
93 1.57 10.52
2.585 4.39
Port Said' 5.77 
 9.68
345.02 0.36
3.98 2.04 4.80
NA.
Ismallial 6.68 16.93
370.32 1.88
8.02 45.026


NA
Suez I 
2.70 

5.40 10.45
260.02 0.78
2.774 14.33
1.144

AVERAGE7 NA 6.87 9.52 
 0.87
4.41 14.36
1.90 
 4.87 
 6.22 
 11.17 
 2.88 
 16.58
 
El Mahalla 5 
 3322 
 NA 
 NA 
 0.05
Tanta5 4.46 10.59
3172 0.27
0.63 NA
0.55
5 0.29
Asslut 16.92 
 17.03
243k 0.26 0.34
0.19 NA
0.80
Beni Suef 5 8.55 36.65
1312 0.10
0.35 NA
0.10
Qona 5 0.50 

17.29 30.01
1062 1.96
0.62 NA
NA 
 NA
AVERAGE7 3.06 
 32.79
0.41 NA
0.47 NA
0.31 
 10.06 
 25.45 
 0.67 
 NA
 

10 Settlement Combined
 

AVERAGE7 

2.65 
 1.34 
 1.84 
 8.14 
 18.31 
 1.90 
 NA
 

N.A. 
Not available
 

Budgetary data from 
1980/1981 National Budget & NUPS analysis
 
2 
 NUPS trend population projections. 
 Port Said and Suez
3
 are from governate planning departments.
 

Water and transport budgets are from 

Greater Cairo and Alexandria. 

1980/1981 budgets of water, sewerage and transport authorities for
For these components, Greater Cairo population was used to calculate per
capita costs.
 

Suez water and sewerage per capita costs derived 
from 1980/1981 budgetary data supplied by the Planning
Department of the Suez Governorate.
 

Budgetary data from local 
council 
or governorate planning departments.
 
6 
 No clear explanation has been offered by Port Said Governorate officials as why these expenditures are
higher than other Canal Citiet. One partial explanation Is suggested by the fact that Port Said enjoys
greater local 
revenues conferred on 
It through 
Its Free Port status, thus, allowing It greater control 
over
Its budget.
 

It has been suggested that the NLPS Team should have used the weighted average
ges as 
shown. Instead
The Team calculated of the simple averaboth and found that the differences are not great:
higher and some are lower. some components are
Therefore, since order of magnitude differences 
are not Involved, 
we have not
changed projection techniques.
 

SOURCE: NUPS Analysis Using Sources Cited 
In Above Notes.
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settlements with lower standards; the differences also exist between settlements 
with similar populations and standards. Foir exanple, while the water supply
standards of Tanta and Suez are roughly similar, the per capita investmentin water supply running costs in Suez is more than four times that of Tanta.
Per capita costs of operations of social infrastructure tends to follow a somewhat
different pattern in that overage expenditures are higher in the five non-urban 
governorate settlements than they are in the urban governorates. 

Relatively little provision is rrde in most intro-urban infrastructure fo non-wages and salaries portions of current expenditures. Furthermore, generally morei
is spent on intermediate inputs and routine maintenance in physical infrostructur-e,
than in social infrastructure as is shown in Table V-B.2. For exarnpl
in the urban governorcies, roughly 84 percent total water systemof current.' 
expenses are devoted to non-wages and salaries expenditures (BAB 2). However 
current expenditures in health, education and social affairs ore mainly salaries.Z
In all other settlements, the towards large oftrend devoting portions current.*expenditures in payment of salaries is even more pronounced. For excnple"',
51 percent of current expenditure on waler supplies is salaries while almost.: 
94 percent of average expenditures on education is devoted to salaries. 

The low level of expenditure on non-wage and salary current expenses results.,
in relatively little provision being made for routine maintenance as much
of the remaining available current expenditure must be devoted purchase
of intermediate inputs for actual operations. As a result, the 

to 
useful life

of much of the infrastructure stock is shortened and a much greater provision-"
for replacement of existing infrastruclure stock must be made in the capital"
expenditures portion of the bugdet (BAB 3)4 

The rate at which expenditure in total operation and maintenance grows
in comparison to total urban population growth is an important indicator of -he*.,adequacy of that expenditure. If total operation and maintenance expenditure is
growing at rates which ore much slower than population growth rates, service 
levels of infrastructure are likely to suffer as on increasing share of available: resources must be spent first- on salaries and secondly, on intermediate inputs.'
Maintenance requirements con only then be met by the remaining, declining residual.;
Thus, over time, as necessary maintenance is delayed due to lack of adequate"financial resources, the condition of infrastructure declines and eventually service.
levels decline. In settlements with - rapidly expanding populations, public!
authorities in charge of operation of infrastructure must make hard choices
between expenditure on rehabilitation of existing stock or expansion of the :i
infrastructure system to rmeet new demands as their resources are ,not,,.
adequate to finance both. 

A comparison of the growth rates in total operation and maintenance (3AB

I and 2) and settlement populations growth rates is presented in Table V-1B.3.
Generally, rates of growth in operation and maintenance have exceeded population

growth rates in the urban governorates by much wider margins than they have

in settlements in rural governorates. However, in most cases, the growth

rates of social infrastructure marginal costs hove exceeded population 
 growthrates by much wider margins than have physical infrastructure. This has been 
true of settlements in both urban and rural governorates. 
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TABLE V-B2 

EXPENDITURE ON SALARIES AND WAGES 
AS A PROPORTION OF TOTAL EXPENDITURE ON

INTRA-URBAN INFRASTRUCTURE OPERATION AND MAINTENANCE 

INFRASTRUCTURE COMPONENT AVERAGE PROPORTION OF OPERATION AND 
MAINTENANCE EXPENDED ON SALARIES & WAGES 
URBAN GOVERNORATES OTHER SETTLEMENTS 

Water 

Sewerage 

Transport 

Health 

Education 

Social affairs 

16.0 

233.0 

47.0 

73.0 

89.2 

74.1 

51.4 

62.0 

69.9 

75.4 

93.5 

71.5 
Other Local Government 
Administrative expendItures 54.1 NA 

SOURCE: 
 Central Government Budgets (1976, 
1980/1981). 
Planning
 
Department of various Local Councils & Governorates (1981)
 
and NUPS analysis.
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TABLE V-8.3 

PER CAPITA ANNUAL GROWTH4 RATES IN TOTAL OPERATION AND MAINTENANCE 

ANNUAL GROWTH RATES (1976-1980)
(BAB 	 I & 2) COMPARED TO SETTLEMENT POPULATION 

SOCIAL OTHER 
POPULATION ANNUAL 

1 	 LOCAL
1 1 	 1 EDUCATION' AFFAIRS' 

WATER SEWERAGE TRANSPORT HEALTH	 1
Settimen+ GROWTH RATES ADMINISTRATION
 

(1976-1980) 


N.A.
N.A. N.A.
1.71 N.A.

3.572 2,16 4.48
Cairo 


N.A. 10.27 5.15 7.99 4.17
 
3,643 N.A. N.A. 


2.79 5.80
13.28 4.8
5.80 6.51

Alexandria 2.69 7.5 

Port Said 7.064 :::: 
N.A.2.99 2.63
N.A. 2.34o.i4 0.1,,a 5.06
3.51 4.74
4.11 6.20
2.71 2.9S
AVERAGE 


1.39 N.A.
3.93 4.19

N.A. N.A. 0.78


El Mahalla 3.25 

0.90 N.A.
0.79 1.89
2.12 0.92 1.80
2.756
Tanta 

0.43 N.A.


0.99 0.97 1.24 

3.296 0.66 0.50
Asslut 
 N.A.
2.04 0.72
1.95 0.96 


Beni Suef 2.566 1.26 1.62 

N.A. N.A.
0.96 1.97


0.21 N.A. N.A.

Qena 	 3.156 


0.86 N.A.
1.52 2.27
1.06 1.01 1.38

AVERAGE 


AVERAGE 	FOR
 
N.A.
2.89 3.91
2.29 3.86
1.98 2.24
10 SETTLEMENTS COMBINED 


N.A. 	 Not Available 

Shows ratio of annual growth rates of operations and maintenance to annual growvh rates of population expressed as a proportion of 

annual populetion growth rates
 

2 Greater Cairo Population growth rate
 

3 	 Cairo governorate populatlon growth ratq
 

4 Growth rafts based on 1976 national census 5nd 1980 Port Said census
 

5 Based on 1976 national census and data supplied from Planning Divisions of Ismallla and Suez Governorates
 

6 	 Source: Planning departments of various governorates
 

NUPS Analy IS Uslng Sources Cited In Above No+es.SOURCEt 




Several of the settlements with verynot been able high population growthto fund rates haveoperation and maintenanceto keep atpace with their growing populations. 
levels which have been adequateThis hasSuez. Continued low been especially truelevels of ofinfrastructure funding of operationwill seriously hamper future and maintenance ofexpansionattractive to of Suez makingfuture it lessprivate developmentachieving its year 2000 

and posing a serious constraintMaster Plan to Sueztargets or its becoming a counter magnet toCairo and Alexandria. 

Tariff studies for water, sewerage andfuture electricityrequirements master plansfor operations projected
resources and maintenance.for However,operations and maintenance generally depend 

since future
individual infrastructure on the degreeutilities to whichare ablerevenues generated from 

to finance their own operations throughuser charges, thesefull cost master plansrecovery of operation and have assurned thatmaintenancedepreciation expensesand debt servicing) (including provisions foris necessaryresources to maintain to provide adequate financialexisting infrastructureTo accomplish this objective, 
and provide for future requirements.

the the muster plans haveincrease assumedin operation that mostand maintenance offor revenues requirements and,must come therefore,in the initial periods demand 
so that adequate of their 20 year planningresources periodscan be built up toshown in Table finance futureV-B.4, while the expansion. A.average growthand maintenance expenditures rates per capita for operationare roughlygrowth 9.5 percentrates of per annt,per capita expenditures the average
24 percent, in the first five-yeara rate which is period averagessix times the average populationThus, substantial growth rate.increasestime are necessary in iariffs irrplernentedto provide adequate revenue over a short period ofexpenditures. basesSo far, these -for these increasedvery rapid increases in tariffshave not proven politically feasible and have not been implemented. 

Ill. PROJECTIONS OF FUTURE OPERATIONS AND MAINTENANCE COSTS OF 
INTRA-IIRBAN INFRASTRUC'TURE 

Two sets of projections of operationorder and maintenanceof magnitude range costs illustrate theof total future operationThe first shows rates and maintenanceof 'increase costs.in operationrates of increase experienced between 
and maintenance costs if average

planning period. 1976 and 1980 continue overThe second shows rates of the 20-yearincreasecosts if in operationthe average growth and maintenancerates projectedBoth projections illustrate by master plans are achieved.the increasewhich might be in operation andnecessary maintenanceto provide incentives coststo migrate to skilled workersto more to induceremote regions. them 
expenditures In both projections, operation andrise at a faster rate maintenance 
(GDP). than is projected forAs a result, the share Gross Domestic Productof these intra-urbanin GDP rises from infrastructure7 percent expendituresin the 1970's to about 12 percent in the 19 9 0's. 
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TABLE V.B-4
 
WATER AND SEWERAGE UTILITIESIN OPERATIONS AND MAINTENANCE OFGROWTHc-aPROJECTEDANNUAL 

CANAL CITIES (1980-2000)GREATER CAIRO, ALEXANDRIA AND THE 

1980-2000 GROWTH RATES
1990-2000 GROWTH RATES
1985-1990 GROWTH RATES
1g80-1985 GROWTH RATES 


PrPER TOTAL
PER TOTAL
PER TOTAL
TOTAL 
 CAPITA
CAPITA OPERATING
CAPITA OPERATING
CAPITA OPERATING
OPERATING 
 OPERArl 	 ,
EXPENSE 	 OPERATING EXPENSE
OPERATING
OPERATING EXPENSE
SETTLEMENT EXPENSE 

(L.E. POPULATIOR rxprqsr
POPULATION EXPENSE


EXPENSE (L.E. POPULATION EXPENSE (L.E.

(L.E. POPULATION 


(L.E.) MILLIONS) GROWTH (L.E.) MILLIONS) GROWT1 (L.E.)

MILLIONS) GROWTH
MILLIONS) GROWTH (L.E.) 


GREATER CAIRO
 

5.3 11.3 3.30 7.7

7.3 11.3 3.53


2.95 13.2 10.8 3.2
WATER 16.6 

3.30 9.2


6.2 8.1 3.53 4.r 17.9 

SEWERAGE 26.8 2.95 23.1 9.6 3.2 


ALEXANDRIA
 

9.9 4.14 5.6 10.2 3.12 6.5
 
7.8 2.25 5.5
1.79 10.7
WATER 12.9 


2.66 12.0
13.6 4.9 2.93 1.9 15.0 

SEWERAGE 35.9 1.79 33.5 16.9 2.93 


PORT SAID
 

3.84 8.6
3.84 4.6 l2.8
3.86 9.9 8i7

WATER 20,0 3.82 15.6 14.1 


3.84 Q.R

6.3 6.9 3.84 - 2.9 16.0

10.4 3.86
SEWERAGE 33,7 3.82 28.9 


ISMAILIA 
9.8
8.7 4.51 5.96 12.8 4.34


14.1 3.98 8.1
WATER 20.0 4.35 19.9 

4.33 12.0
4.32 4.67 16.8
4.32 7.2 9.2


SEWERAGE 39.6 4.35 33.8 11.9 


SUEZ -&
 

7.07 8.7
5.0 11.8 7.07 4.4 16.4 

WATER 30.7 i.08 22.0 12.4 7.06 


7.07 (0.76) 17.8 7.07 10. n
7.06 7.2 6.3


SEWERAGE 48.8 7.08 38.9 14.5 


9.5
3.9
7.6
24.0
AVERAGE 


Water and Sewerage Utilitie; Voluses, Populatioo growth rates are dei ived From the
 
SOURCE: 	 Management Tariff Studies Relative to Water Sewerage Systevs. 


Management Tariff Study.
 



The first set of projections based existing trendsonand maintenance costs is shown in 
in per capita operation 

operation and maintenance 
Table V-B.5. Growth rates in per capitawere projected using theand maintenance to population ratios of per capita cperation

growth growth rates expressed as proportions of p)pulationrates experienced between 1976data .were not and 1980. Longer-term time seriesused due to distortions duringshown war years. The ratiosin Table V-B.3. Since incentives used ore 
workers away from may be necessary to attract skilledthe metropolitan areas to other areasspecial emphasis, the salaries of the countr) receivingcomponents of the permaintenance expenditures capita opeiation andwere increasedand non-wage compensation by 100 percent to reflect both wagewhich mustshows the standards used to 

be paid to workers. 5 "able V-B.6estimate operation and maintenance costs forthe alternativ.-. 

The second set of projections
the methodology of operations and maintenance costs 
growth-

used for the first -projection. However, the average 
follows 

in per capita operation ratios of 
projected by water and 

and maintenance to population growth ratessewerage master plans werein which operation and maintenance used to project the ratesgrowth ratesgrowth rates. should exceed populationThese modifications are shown in Table V-1B.7. 

IV. COST RECOVERY OF OPERATION AND MAINTENAIv E COSTS OF 

INTRA-URBAN INFRASTRUCTURE 

The discussion of operation of intra-urbcan infrastructure hason only one side of infrastructure financing, current 
so far focused 

expenditures.of the recurrent financing of The other sideintra-urban infrastructuremight be available is the revenuesto finance both operation which 
and requirements for and maintenance of infrastructureexpansion of infrastructure systems to serveAs pointed out in the NUPS new populations.First Round"the net canount of capitnl th. 

Alternatives Working Paper (page 64), 
on the cmount 

Government requires to finance infrastructure dependsof capital investment which canHigher levels be recovered from beneficiaries.of cost recovery reduceon investments future capital requirementsfrom earlier periods can be to 
as returnsused finance development inlater periods."
 

Generally, three 
 major types costof recovery are potentially availabledevelopment authorities 
to 

to recover costs of capital investment: 
o Direct cost recovery through sales or rents of physical assets to beneficiaries. 
* Indirect cost recovery through charges to users of urban services. 
* Taxes and transfers from other sectors not directly related to the provision

of urban infrastructure. 
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TABLE V-A.5
 

TOTAL OPERATIONS AND MAINTENANCE COSTS OF INTRA-URBAN INFRASTRUCTURE
 

OF THE PREFERRED STRATEGY 

(1986-2000)
 

ESTIMATE I: EXISTING GROWTH RATES
 

(L.E. MILLIONS -

SETTLEMENT ZONE 1986-1990 1991-1995 


I. MAJOR METROPOLITAN AREAS
 

-reater Cairo 4,495.851 7,876,722 


Alexandria 1,460.411 2,666.083 


II. CANAL CITIES
 

Suez 296.437 704.769 


Others 323.383 537.730 


SUB TOTAL 619.820 1,242.499 


III. DELTA
 

Tanta I Mansoura 282.657 456.007 


Others 920.102 1,269.474 


SUB TOTAL 1,202.759 1,725.481 


IV. NORTH LPPER EGYPT 256.685 389.511 


V. -SOUTH UPPER EGYPT 

Special Emphasis 613.990 1,083.938 

Dthers 278.858 402.412 
SUB TOTAL 892,14B 1,486.350 " 

V-. REMOTE AREAS
 

Matruh .24.370 34.388 


Red Sea 30.303 42.946 


New Valley 27.036 37.154 


Sinai 16.970 54.928 


SUB TOTAL 98.679 169.416 


'11. GRAND TOTAL 9,027.053 15,556.061 


SOURCE: NUPS.
 

1979 PRICES) 

1996-2000 TOTAL 

13,676.407 

4,824.149 

26,048.980 

8,950.642 

1,693.707 

892.019 

2,585.726 

2,694.913 

1,753.132 

4,448.045 

713.116 

1,766.352 

2,479.468 

1,451.780 

3,955.928 

5,407.708 

598.872 1,245.068 

1,904.737 

579.628 

2,484.365 

3,602.665 

1,260.898 

4,863.563 

49.480 

57.641 

56.852 

158.660 

322.633 

'108.238 

13D.890 

121.042 

'230.558 

590.728 

26,,971.620 51,554.734 
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TABLE V-B.6 

OPERATIONS AND MAINTENANCE FACILITIES AND PACKAGES USED TO COST OPERATION 
AND MAINTENANCE FOR PREFERRED STRATEGY 

OPEATIONS APO PtAR TERS 
SC;AL ZONFS 


WA-141imNAC PADOACES 

IN *.CHt rERAT4 0nAt "IN'TENANlC PACXAG SIATER SEdIT4. TIANSIART *IALTH EDLICATId AFFAIRS G'EqSASAFNES tip USED 

O.lt-n Gveo- - settle

- P tcslt.ir IL.E.) 
 4.14 1.90 4.89 - 4.22 11.17 0.58 t0,11 
 - r-tr Cairo to orojef V.Wellc., 

Alt.&git.e-
A.n4,l.
-0 #4 l too 0wrnceAlts bdoets*) L M t. pov.lIt., f a'lt t ttt or 5.n.tlmll c-olta qIthle t Ps,, I mo Wts frc. /|'t 12.71 2.98 4.11 [=oo.1s.E.IstIn ratio6.70 3.51 ot eve4.14 4.4
1 rt-I., 


- Ottr Canal Cities 

- , rgtlwt and mlnvoc. to poott_ oo.40 rates Iwli Irm 

historIcal date |trm Qwhwro.or rtlonalAst" boct$. waste,
*-fotM pst- wti. s1Or Osl tbPig, 3.43 3.49 5.51 7.75 4.11 5.54 5.24 rstlo: woatar Se~w&09A n 4.tIoad C.o.I . tramsotCities,s f-t &" fry. Gr..twr Cair,.C r mt"s t1g.s
.rast rot. 


lIth, educatlon social
trvctwre and atllrs at " of phyicaglI to lwQe JInrscep t (%I ) A X €t$ r0ltoiq fram 
iorler e 1l

II. Urn GonrAnt%,!ntt Ii. 
t 

-.nts .. th Srcial EIh.SI 

- P C.gIc to IL,.) 3.12 2.3 7.18 9.3 21.1, 1.53 14.m1 
Packao osd for Canal Ci=lia. lvo special amb.Is. 

0 Jm Iolton 2.71 2.98 4.11 6.70 3.31 4.74 4.48 -Sor-t, raet. Dots ores slallo to Urban Gov afa Settlet PkcOoet 
k" tqr is,ltt except that the slalrl. acimp t of Per eClta costt homma 

Increased 100 patbt.ci w. tacit* 3.63 5.99 -.51 7.73 4.11 3.54 5.24 
a 1 t To .c~t.ato^ 
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TABLE V-B.7
 

OPERATIONS AND MAINTENANCE COSTS OF INTRA-URBAN INFRASTRUCTURE
 

AT MASTER PLAN STANDARDS 

ESTIMATE II 

SETTLEMENT ZONE 1986-1990 

(L.E. MILLIONS 

1991-1995 

- 1979 PRICES) 

1996-2000 TOTAL 

I. MAJOR METROPOLITAN AREAS 

Greater Cairo 

Alexandria 

SUB TOTAL 

4,874.50 

1,571.70 

6,446.20 

8,779.10 

2,994.20 

11,773.30 

16,035.30 

5,656.20 

21,692.10 

29,688.90 

10,222.70 

39,911.60 

II. CANAL CITIES 

Suez 

Others 

SUB TOTAL 

318.70 

299.04 

617.74 

790.10 

487.77 

1,277.87 

1,981.00 

792.76 

2,773.76 

3,089.80 

1,579.57 

4,669.37 

III. DELTA 

Tanta & Mansoura 

Others 

SUB TOTAL 

292.60 

952.30 

1,244.90 

481.40 

1,340.03 

1,821.43 

767.80 

1,901.55 

2,669.35 

1,541.80 

4,193.88 

5,735.68 

IV. NORTH UPPER EGYPT 265.70 411.21 644.78 1,321.69 

V. SOUTH UPPER EGYPT 

Special Emphasis 

Others 

SUB TOTAL 

632.87 

161.07 

793.94 

1,136.62 

236.85 

1,373;47 

2,031.83 

347.67 

2;379.50 

3,801.32 

745.59 

4,546.91 

VI. REMOTE AREAS 

Matruh 

New Valley 

SIna1 

SUB TOTAL 

25.22 

27.98 

17.58 

102.14 

36.25 

39.22 

52.85 

173.65 

53.27 

61.21 

170.96 

347.49 

114.74' 

128.41 

241.39 

623.28 

VIl. GRAND TOTAL 9,470,62 16,830.93 30,506.98 56,80B.53 

SOURCE: NUPS. 
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The amount of infrastructure costs which could be recovered undercurrent policies of agencies responsible for provision 	
the 

discussed 	 of infrastructure isby 	 reviewing first, direct recovery from beneficiaries throughor sale; second, indirect recovery through charges. 
rent_ 

either directly or indirectly are treated 
user Amounts not recovered 
as 	 residuals which must be 	 financedthrough transfers from other sectors.
 

The affordability analysis 
 shown in Chapterthe household 	 IV, Section Ii indicated thatsector has the capacity to 	affordinfrastructure, either 	
the housing portion of intra-urbanthrough savings as the bulk offinanced or 	 housing is now beingthrough a combination of savingshousehold income and savings 	

and mortgoge loans. Initially,may 	 not be large enough to affordinfrastructure 	 all intra-urbancapital costs. However,
household incomes and 	

if as was shown in Chapter V,savings continue to increase as
past, this capacity to afford 	 they have in thL.larger cr-ounts of intra-urban infrastructure capitalcosts will increase over time.
 

This general test of 

cost recovery mechanisms, 	

household affordability did not differentiate betweeninstead it indicated that throughof 	 househoid savings and 
increased mobilizationincome, the sector doesto finance an increasingly larger share of the 

have adequate resources 
investment. However, 	 mobilize 

capital costs of infrastructureto this resource, a variety,mechanisms could 	 of cost recoverybe used. Therefore, in the following sections indirect cost 	recovery through user charges and recovery of costs through lease payment or property
taxes is discussed. 

A. 	 Indirect Cost Recovery
 

Indirect cost recovery whereby 
 beneficiaries pay for the ofof infrastructure through 	 costs installationperiodic charges based on 	 consumptionsuch as water 	 of urban servicessupply, is frequently used 	 torecurrent 	 finance both capital investmentcosts of intra-urban infrastructructure. 	 and
These userare 	 used to finance charges normallythe costs of operation and maintenancesystems. prior 	 of infrastructureto establishing any reserve which can usedof 	 present systems. be to finance expansion 

systems 	
If such a reserve is established, expansion of existingis possible. user chargesIf 	 are

debt servicing must 	
to finance completely new infrastructure,be deferred until the system is in use before any costrecovery can occur.
 

The present capacity of per capita 
 revenues from water supply,telecommunication, 	 sewerage,electrical and transport authoritiesto 	 finance of the urban governoratesexpansion of infrastructure is shown in Table V-B.8. Itper capita revenues from users with the costs of 	
compares

operation, maintenance,depreciation and debt servicing.
 

The information 
 shown in Table V-13.8 comestariff 	 from 1980 national budgetsstudies conducted on water 	 andsupply andsettlements. As indicated, the capacity 
sewerage utilities in these 

to finance new infrastructure throughuser charges is severely limited. All systems exceptauthority show 	 the telecormunicationsnegative 
to 	

net incomes and require transfers from the Treasuryfinance their current operations as well as expansion of their services. 
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TABLE V-B.8 

,N~iR.COST RECOVERY UNDER CURRENT POLICIES 

1980 PER CAPITA RECOVERY UNDER CURRENT POLICIES (L.E.) PERCENT REVENUE
REV ENUINCREASE REOUIRED 

TOTAL 0ERAtIO\I NET OPERATING REO(UI EE T FOR FULL COST 
AKV INCOME DEBT NET INCa E FOR FULL COST RECOVERY SERVICE 

SETTLEMENT REVENUES MAINTENANCE DEPRECIATION PSR CAPITA SERVICE PER CAPITA RECOVERY LEVELS 

Greater Cairo 
Water 1.92 2.I1 1.12 (1.34) 1.50 (2.84) 4.77 148 
Sowerage 1,60 1,20 1.10 (0.67) 0.41 (1.08) 2.71 69 
Telecogmuiecatlons 4.35 4.01 0.26 0.08 0.08 - 4.35 -
Electricity 9.76 10.52 0.34 (1.10) 0.16 (1.26) 11.02 13 
Transport 6.84 4.03 3.54 (0.75) 2.12 (2.88) 9.72 42 

TOTAL 24.47 21.93 6.38 (3.80) 4.27 (8.08) 32.55 33 

Alexandria 

Water 2.82 2.31 0.96 (0.47) 1.41 (1.61) 4.43 37 

Sewerage 0.76 0.92 0.92 (0.59) 0.37 (0.96) 2.67 143 
Teecomunlcatlons 4,35 4.01 0.26 0.08 0.08 - 4.35 -
Electricity 8.69 9.45 0.46 (1.22) 0.09 (1.31) 10.00 15 
Transport .7.13 7.13 1.34 (1.34) 0.32 (1.66) 8.79 23 

TOTAL 24,09 23,66 3.96 (3.54) 2.00 (5.54) 29.63 23 

Suez 
Water 3.71 3.29 1.61 (1.2) 4.02 (5.22) 8.92 140 
Sewerage 3.24 1.09 1.58 (0.57) 1.44 (0.87) 4.11 27 
Teleconaunicatlons 4,35 4.01 0.26 0.08 0.08 - 4,35 -
Electrlcl+y 2.91 3.61 0.08 (0.84) 0.06 (0.92) 3.83 32 

TOTAL 14,21 12.66 3.53 (1.39) 5.62 (7.01) 21.22 49 

Isre I Is 
Water 3.51 3.83 0.69 (1.0) 1.56 (2.56) 6.08 73 
Sewtv-ge 2.0 0.87 1.88 (0.7 ) 1.22 (1.97) 3.97 99 
Telecomunleatlons 4.35 4.01 0.26 0.08 0.08 - 4.35 -
Electricity 2.91 3.67 0.08 (0.84) 0.08 (0.92) 3.83 32 

TOTAL 12.77 12.3i 2.91 (2.51) 2.94 (5,45) 18.22 43 

Port Said 
Waer 3.47 3.i 0.53 (0.17) 0.76 (0.93) 4.40 27 
SI rago 1.37 1.49 0.92 (0.84) 0.58 (1.42) 2.99 90 
TeI 6co munlemtIonc 4.35 4.01 0.26 0.08 0.08 - 4.35 -
ElectrlcIty 2,91 3.67 0.08 (0.843 0.08 (0.92) 3.83 32 

TOTAL 12.30 12.28 1.79 (1.77) 1.50 (3.27) 15.57 27 

SOURCEs Tofal ravanues end operat+ng cos+s are from govarnornt budgeta as found In +ha natlonal budgets. Per capita revenues and operating costs wre
 
calculated using NIPS trgnd projoctlons for 1q80 settl ant copula+Ions. 



Although Table V-B.8 shows sone regional variationsincrease in the amount ofWhich would be necessary for user charges torevenue provide sufficientto fully recover the costsinfrastructure, of operating arid expanding urbanoverall tariffs would have to increase30 percent or in the order ofmore before they could finance the currentof these- utilities. This increase would not 
levels of service 

and service levels nor would it 
provide for improved maintenance

finance major expansion of thesesuggested by master systemsplans for the

the Tariff Study of 

different utilities. As indicated bythe Greater Cairo Water Utilityhave to increase 5.4 times by 1986 and 
per capita revenues would 

to finance almost II times by the yearmjor increased of service capacity for 
2000 

existing service levels. 
populations and improvements inDuring the sane period, totalincluding depreciation would have be 

operating expense 
and about 

to increased almost 2 times by 19864.4 times by year 20.90 to improve existing service levelsprovide larger depreciation reserves.' 
and 

Although the total revenue requirementsbe related directly to capita 
shown in Table V-B.9 cannotper householdfrom non-domestic income as they include revenuesconsumers, the table .,idicates that majorprogra ns capital developmentcould not be financed by existing user

tariff structures or increasing subsidies 
charges without either increasing

to these utilities. 
Master plan and tariff studies for water,telecornrrlunications sewerage, electricity andutilities have prapised tariff structurescross s,'bsidies from revenues from 

which develop
non-dc-nestic const-wnersrequirements to reduce revenuefrom domestic consumers. Nevertheless,from total revenue requirementsdomestic consumers, due

fron between 36 percent 
to the total demand they represent, rangeof total revenue requirementsWater Utilities -to 77 of Kafr El Sheichpercent of Isnailia sewerage utilities. (Table V-B.9) 

Thus, even with substantial cross subsidies from non-dorsestictariff increases would consumersbe necessary before the infrastructurein the Spatial progran suggestedTarget Group Packages couldAs be financed by userprojected by the tariff studies, this increase of user charges 
charges. 

couldin up to 3 to 4 percent of rredian household income being 
result 

and spent forsewerage and potentially wateranother 6 oercent of income being spenttransport, telecon-munications and electricity8 
for 

B. CostRecoveryThrougjhLeasePaymentsorProperty Taxes
 
Th~e final section of the Spatial 
 Target GroupPackages, Appendix hKs 

Intro-Urban InfrastructureV-A, a section entitled "Land PriceNon-Subsidized Which RecoversPortion of Capital Costs Net of Housing Costs" and shows a costper square mneter Newfor Areas and Existing settlement areas.per square meter is an affordable land payment, either through 
This cost 

or through land or leasehold paymentsproperty taxes which recovers the non-subsidizedof intro-urban capital portioncosts once housing costsof the total have been subtracted outcosts. II is assumed thatbe financed housing casts in this case wouldthrough somne other mechanism, whether it throughsector savings be either privateor through rmortgage payments.subsidized portion It is also assumed that theof the costs would have to be bornesince the household sector does not have 
by some other sector

adequate resources to finance the 
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TABLE V-B.9 

TOTAL REVENUE REQUIREMENTS PROJECTED BY MASTER PLANS 

AND FOR WATER AND SEWERAGE UTILITIES 

DOMESTIC REVENUES
 
REVENUES BY CONSUMER CLASS (L.E. MILLIONS) AS A PROPORTION
 

OF TOTAL
 
UTILITY DOMESTIC NON-DOMESTIC TOTAL REVENUES
 

Greater Calro
I 

Water 44.8 17.1 61.9 72 % 
Sewerage 38.6 15.2 53.8 72 % 

1
 
Alexandria
 

Water 14.8 13.2 28.0 53 %
 
Sewerage 11.9 -8.4 20.3 59 %
 

1
 
Suez
 

Water 2.3 2.8 5.1 45 %
 
Sewerage 1.4 0.4 1.8 78 %
 

Ismal Ila
1 

Water 2.2 1.3 3.5 635 
-Sewerage 2.3 0.7 3.0 77 

Port Said
1 

Water 1.2 1.9 3.1 39 % 
Sewerage 2.4 "11.0 3.4 71 % 

General Organization-


For Potable Vlater
2
 

Beheira Water. 4.0 4.6 8.6 47 %
 

Kafr El Sheikh Water 2.0 . 3.5 " 5.5 36 %
 

1984 test year In which revenues are to be sufficient 'to allow self
financing.

2 .1990 test year in which revenues are to be sufficient to finance 50 $ of
 

capital development program.
 

SOURCE: 	 NUPS Analysis of Information Provided by Respective Water and Sewerage
 

Authorities.
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entire costs ot the development. Therefore, after subtracting the housing andsubsidized portions of the capital costs of intra-urban infrastructuretotal out ofcapital costs, the combination of the present worth of increasing householdincomes plus savings is still large enough to finance additional portions ofintra-urban infrastructure. This land payment shows theper annual paymentsquare meter of saleable lnrid area which would recover this additional portionof intra-urban infrastructure costs at on opportunity cost of capital of12 percent over an investment life of 30 years.f The payments for the majorsettlements indicative of the spatial target groups are shown in Table V-1.I0. 
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TABLE V-B. 10 

LAND PRICE WUH m NON-SUBSIDIZED POR-ION OF COSTS - NET OF HOUSINGRECOVE, 

ESTIMAIE I: 

1986- 19TO 
NEW FYStI JRIIST 

AREAS ARRAS 

(L.E. / M 2) 

STANDAR DS SIMILAR TO EXISTING PRFOPOSALS 

111I-1995 I796-2000 
)JFW IN0 rw EtTIf 

AP1EAS AREAS AQEAS AQEAS 

NEW 

AREAS 

LS7iUATE I[: LCANIFIED STANDARDS 

1 I- 914-15 _____-___ 

Pyi'y : FYISINGI T I 1,Nd 

Ar.IAs APEAS AREAS AflnS o, A-

I. METROPOLITAN AREAS 

Cairo 
Alexandria 

3.91 
4,33 

(1. R 
1,0 2 

3% 
.1A 

.5 
,7f 

.n4 
1,17 

0.4.1 
1.14 

0.54 
2.2?7.7 

0.F9 
0,io 

0.5 
2.55 

0.47 
0.62 

-
7 .,. 

II. SPECIAL' EMPHASIS 

Suez 

Assiut 

Oana 

11,52 

6.72 

1.70 

7.04 

1.45 

0.25 

15,51 

8,1 

2,n9 

2.02 

1.17 

0.30 

72.32 

10.74 

2,01 

.? 

1.51 

0,40 

2.70 

1.90 

0.86 

1.73 

1.01 

0.21 

1.60 

l,id 

0.52 

0.70 

0.59 

0.23 

- 0,0 

- 0., 

- 0.41 

0.'' 
0.11 

0.7? 

III OTHER CANAL 

Port Said 

Ismaills 

3.47 

11.85 

0.58 

0,0.5 

3.74 

lt;.f5 

0.d 

1.84 

4.94 

20. 

0.47 

2,1i 

2.34 

7.04 

0.61 

1.92 

2.19 

f,76 

0.44 

1.32 

1.75 

3.P5 

?.41 

n. 

IV. DELTA 

Regional 

Tanta 

Centers 

5.04 1.01 6.75 0.5 Q.It 1.23 3.19 1.00 3.29 0.05 2.
r 
- .' 

Others 

BIbl$ q.01 0.51 7.7'3 0.50 4.1. 0.51 6..40 0.54 0.P8 0.57 - 0.17 0.,7 

V. NORTH UPPER EGYPT 

Beni Suef 7.84 I,I .,3. 1.05B 7,7P 1.30 3.85 1.08 d.02 0.2 3.32 0.1. 

VI. SOUTH UPFER EGYPT 

Luxr 3,4Q 0.43 7.32 0.59 2.p 0.46 0.21 0.50 - 0.50 O.5 - 0.'i . 

VII, REMOTE AREAS
 
J.3 '7 3.04 0.55 7,45 0. ': 

M.m ruh 5,47 0.07 3.,1 0.02 4.41 0,32 

SOLI"CF! NiPS,
 



NOTES 

APPENDIX V-B 

OPERATION AND MAINTENANCE COSTS OF INTRA-URBAN INFRASTRUCTURE 

I Local goverrvr-,nts also make onuoing exmcrditures for housinq, hutare for only goveriunent owned theseho. ing. As gtblicly o'"wned housing isproportion of the total stock, o-! the intent of the public 
a very small 

off the stock sector is to -!1Iwhich it owvns, Yi "ic houing expenditures .,were excludbed fro;nthis arial,'is as they represent only a fraction of the ex:;cndit res Thincmade 'or oPe-ation and minte'nonce of housinq. 
2 The project is greatly indebted to the Governorr.:: and Local Counji.vof c"harbia (Tanta . k.u!calia), SueZ, Bent Suef, Assiu. ando0 v-na and Nooc Oena (the citiesHcrnadi) for pTovidinc NUPS with detailed timeabx: Lo.a; ,erie datacouncil budgets. NUS also received da'a from the Governorate o"SharLzia (Zaooaziq) regarding industtrial and service functions of 7 agazig. 

3 Arab Pe,-iblic o EgVDt, Ministry of Health, Health ""Study Proffile o Eq-vn:,on Financing & Expenditures in Ernpt," Publication Nc.Since 10., Anril 1980.no data are available for p:-ivate health expendiru-esOrganizations for the Curativeof Cairo and Alexandria, the Genera. OronizationInsurance for Healthnor the university hospitals, it was assumed thatshare of total the proportionatehealth expenditure of these organizations me:secior in 1978 was more or less 
tr. the privaTe

constant and. trus, could be ro.talc 1980-1981 budgets for which only Dublic sector datc 
r'd oiec: 

arc. av'aiiable.
 
4 
 .. mre thorough discussion of the imrpact o low levels of exenditureon ro.tne maintenaice can be found in the foliowina

o Manaaemen: Tariff Studies Relative to 'ater Seweraae 'v.e-n. (variousVolurnes rared. the finistrv of Development and New CornrnunitiesbyBVI-AOE Associates with Sabbout Associates, 1979. 
* Provincial Water Supplies Project, Vol. 1, 2, 4 and 5, prepared for theMinistry of Hou by Binnie & Partners & John Taylor & Sons. 

5 Relatively little experience exists about the types and sizes of incentivesneeded to attract labor to remote areas. However, inconstruction companies and 
recent salary surveys ofpetroleum companies operating infound that the Red Sea, it wasthese companies

amounting 
offer Egyptian personnel incentives and bonusesto 100 percent of base salaries to compensate their workers for 
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iard .r v o - :, . -'it, c:,jnr I ,,' .S o r i o ' rl, ii T ."c d e 'n : , ) i p . , I, '.. e ll ., 

are in 0' 1 i'i n 10 U'C \'C's Tr rf ll ' r;:,''fn t, ;,Qrs in Cr, 'a *r , jr r, 
,F)isc 1j.s,,,i ,: nf pr.Ssuo A. tinth ri rilo iti)d;cq: l the 7a'r b AI I t),(j 

th(e co",-'ti:j or hor, ip incy,1,"i,\ , huu'r,,r, oud Ir e\,(I'ol ((In iricr,.a--, 
their sal viw.:, b\ as in ch as S7 P, 'rct over the ow'n,,nts that thev uq: Id rec ,iv, 
in Greater Cairo. !Recent discu:sion, with the consult.ants ::?ttinq un a 
new land development agency in Sczh ive revule-d tial th, governorute has not 
been able to attract qualified engineers to its staff evxen when they have o',,red
incentives equal to 100 percent nure tMtan t)e r,;lWnu,,rotion which wojld be re ved 
by engineers in :rdfnlar posts. in r 'ater Cairo. This is ,e:use the ),. is 
so low that a 100 percent increase in alarv is still le7ss than what Ad 
be received in the private N.ct.or in Gr.2.2ter Coiro. 

6) The overall om of twse r ','enue intreaoses i:t. to provide .'ifficient income 
for the utilitv lo enable if to finice all of its crr&nI operanlinq and maintenarice 
exoartses ircludin dpro.cinl:on (xnense and be able to finnce inte1rest ervxpns,
through sliriptl'ss from it; .ross iA(:,cne of; er total operatina e.xpenses are
deducted. This would provide the Utility with a return on its investinnt 
in plant of 5.0 percen!, by 1986, the ,,or in ihic,, it -A'ould not require i.'o 
stbsidies for inla-s c.-:zens and aimos , pFr,"ent bv 'heicvar .',)O0. 

7 41re rnri's.: tariff r: i-;re inc'-,nse: uor" TcojecitJ .for the Mehwira waler 
:;stern lntr.;e Provinciai Suwfi,, rotFlo 5" a er N in w'ticJr, only percent of 
tIe capita, in, s:n en ;,,-iaconairm berN inne-term loans., T eIco;ld fV 
remainde- :-,"1:d bto fti 'cwed th:-u, e--1.iZ Vx u.;tir.ion the centrao 
govern ment 

' Page 6F of th N'UPF "Workina Pope- on Urban De'2,oarent Siaridardsand Costs"
shows these calculations for water and sewerage .vsi.ers, white it was os.irned 
that all trans or! costs a,( donestic (the costs ,',w are those of the Cairo 
and Alexarnd-ic Transport .Auforities who only noirde intro-urban passenger
transport) and tha, a, the rnediar o rincome 6 pcrcent ieiecornmunicatiorL
revenue requirements reil* fron hou:ihold.s as the telecomrnmunicalions authority
has &istantia: reverues from (, the- srce.. Undc,- th nev electricit' tar-iTFs 
issued ir ,anTary )PB, minrrjrr Crm.'um!)T-,. ra-e: rt()sC;olC e 
estimat.ed at L.E. 1.Gf.6[.. perPe ni~rr7:1: tc 7'( S .A:r. o,,en: 2 percer.
of median per capita ho.-sehoic totm: of L.E. 200 per annwrr. 
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,9 ,., u,1(2inn (I i p,' unt wslt.,,dc'( ,7 as fo7 t.i : 

PMT.. ( t-s;[o-o[I ML1 n]) SUB ........ 

I'M'POP (LIN) SP) (10,4000)~G] 
Where: 

PMT = Afforda)ble annual paymcrznt/m 

jNV z Total per, capita ioro:itmcnt (ceithir ew or existing areas) 

POP = P"opurenion ,crved by invi-t:f.ir:,t 

IS; Total ir.-:,.iL'nt in ;i g (ner of r .bilitation costs i 
apeas) 

%SUB Peent of invc.sr.ment not ajford- le by ho-.;ahold sector 

DEN= Gr',ar ,nsity (,xzpwzess,"d in personrs/h"iectare) 

SI" = .alee~, popr', i-on of settlement x.prc. ;ed ,', a c'cita 

i ('. o :';un:y Cos of aCiV.cla1 (,;ic. .,"a . d as ci 
.r .:~~ -,,* 'f~ ..th n;'c"s;lmt'rc (e 'zpr'ess e . . ea s
 

~,iOf h CP'PCi7.nyjC 3rs
 

The sinking jand fa.ror (the second portion of the foi,rtNla, comes from "Corn
pouning and Dt.'ounrgLn Tables for Project Evaluation." World Bank, 1973, 

r. 343. 

331 


