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PRFACE
 

This report is based upon work conducted from February 79 

1972, to the present date. The project was initiated by Mr. 

Frank R. Pavich, Urban Advisor to the Vietnamese2 Ministry of 

Public Worlks and vas carried out by z 3-man tez.,i from Daniel, 

.-L-nn, Jonon, & :.n~c~hall ;d its joint ventux:c jpartner 

William C. Rasfaussen oites. FAs provided byFinancing : 

the United States A,jcfcy .Cur Liternationil Devklopricnt under 

contract AID 730-3429. xmeci.il thanies are owcd for the support 

given %he project by r . 1-1. Tuan, Minister o! Cabinet, and 

by other o iif;ials of thu Public Works inistry .rnd thc Director 

Genital cC Rer.onstruction and Urban Planning, iRopublic of 

Vietnam. ,uggestions by Mx. Doan Huu Khai, Director of 

Manicipal and Rural Planning, were particularly helpful and 

confirmed the strategy of focusing on industrial and commercial 

.land requirements.
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Z, ,J2STIFP.ATION AND LX,!TATIS 
.0.F M LAN-US FO...STING 

Weini tiong 

A "model", as used in the context of the present report, 

is a rational system of analysis through which known data is 

combined in such a way as to provide answers to a given set 

of questions. In this case, the questions to be answered 

by the model were defined as follows:
 

(1) What additional land will be needed for Saigon's
 

expanding populace in the next thirty years?
 

(2) How will this land be used?
 

Income Basis
 

The model was to be construeted,in such a way that it
 

would tie together the three elements of population, economic
 

base, and land-use. For this reason, it was decided to
 

emphasize the forecasting of industrial and co=nQrcial land
 

requirements, which are more dependent upon economic factors
 

than either residential or institutional requirements. The
 

first tendency i3 to reject such an approach on the grounds
 

that industrial and commercial land together account for only
 

about 1.55 of the present land use in the Saigon Metropolitan
 



Area (SMA), 4s compared to 11.1% for the two other major
 

urban uses. On closer analysis, however, there are a
 

number of compelling reasons for focusing on the land require.
 

ments of "business"0
 

(1) They are the most difficult to predict. Residential
 

requirements can be forecasted by simply applying assumed future
 

density factors to existing population projoctions. Business
 

requirements are &-pendent upon both the population level and
 

per capita demand. The lat'.er is based upon a variety of
 

factors that require special analysis.
 

(2) Business - - particularly industry - - is the dynamic 

element in the growth of a city, even a capital city such as
 

Saigon where the government is a major employer. Industr'ial
 

exports to the hinterland and beyond should provide the basis
 

for imports of foodstuffs and raw materials. Further, they
 

should:(a) provide a major tax base from which to finance
 

public infrastructure; (b) be a principal source of employment;
 

(c) lead to the creation of new products and services in the
 

comuaunity; and (d) result in the expansion of other activities
 

within the community.
 

1/ The metropolitan area, as presently defined by American
 
urban planning advisors, is a relatively large area of
 
approximately 140,000 hectares. On the other hand, the
 
heavily-populated Prefecture of Saigon ha: only 6,920
 
hectares, of which about 9% is industrial or commercial.
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(3) it appears that, for the most part, people choose 

their places ot residence in relation to their places of 

employment. Urban planners should therefore take estimated 

industzial laad requirements, allocate these requirements 

spatially by considering what terrain is most hospitable to 

industrial development, and allocate residential land in 

relation to the chosen industrial locations. 

In 	 uIdL to e- .,1. industrial and commercial land 

requiremi:nts, thenj it was necessary to have economic inputs 

for the model, in -ddition to the demographic inputs necessary 

for residential projections. It was felt that tho fundamental 

basis for such inpuls should be national income- (gros- national 

product minus depeciation), partly due to the widespread use 

of incoia and production stz-tistics. The national income figure 

was scaled down to approximate gross income for the S>IA, and 

the result was projected to the year 2000 using income and 
2/ 

GNP growth rates from other studies. 

2/ 	 A detailed presentation of the economic inputs, which are 

at present only rather crude estimates, is given in 

Chapter II.
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Two SII~vweys and Which1 was Used 

In projecting the industrial and commercial land-use
 

requirements, it was necessary to have 
some basis for
 

translating projected industrial and commercial demand into
 

land-use requirements. 
It was therefore felt that two "land

use coefficients" were 
needed, one giving Saigon's average
 

industrial production (in T-iasters) per hec+,r, 
)f industrial
 

land, and a second niviii, 
the city's average comuiercial. sales
 

(in piasters) per hectair 
 of comrmerc5al land. ,'u1ri.r, it
 

was felt that a special d,-nsity foctor va7- n,.cded to 
indicate 

the average number of residents living on each hectare of
 

residential land. wasThis termed the "residential land-use 

coefficient".
 

In order to obtain the desired information, a survey of
 

about 900 Saigon businesses and residences was conducted.
 

However, two sets of chccks wo-re 
made on thc survey rctuxn.,
 

and both showed some of the information collected to be of
 

questionable validity for use in the model. 
 It appears, first
 

that closer attention was needed for the supervision of the
 

surveyors. Second, it 
appcars that most of the: business 

respondents were extremely reluctant to give accur to information
 

on their annual sales volumes.
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SAIGON ,MESTROPOLITAN AREA 
LAND USE IN :IECTARES 

(1970) 

IflU5, -, t ;o, -. ric',1tural Undeveloped: Other Total 

1. Saigon Prefecture 2, 3 r6, 560 1 6,920-376 

: 36....- ---)c 56 IOJ6,92 

2, Ga Dirnh Province : , , -,4Il 51,e6 0,566 1,315 6,2cv 

3. Di An District : 3c1 714, 17,3i35! ,,7 ,2]. 
-(Bien Hoa Province) : 

4. Duc Tu District ** 3-07 210 5t6 23, Pi4 7,375 , 3(Bien HFoa Province) : 
Lf : I 

5. Lai Thieu District : 40(Binh Duong Province).: 336 266 3,082 2,676 126 6,533 

'TOTAL : 3,037 10,31 7,L- " ,.*5,35 7 1 " 21,051 AV,04 137,716 

Includ.es utilities, transport, & storage. Without these, the industrial total is 1,548 ha., 
divided among the areas as follows: (1) 231, (2) 523, (3) 414, (4) 340, and (5) 40, 

Contains the Bien Hoa Industrial Park. 

http:Includ.es


Another major shortcoming of the survey of businesses 

and residences was conceptual in nature. The survey was 

designed to get information on total business Gales per hectare. 

After the survey was completed, it was reali.;d that if the 

model were to be internally consistent and tj yield meaningful 

results, the business coefficients should be cormposed of data 

on value-added (i.e., sales revenue minus cost of ra'; materials,
 

components, and - in the case of trading firmis - purchased 

inventory) per hectare. While a brief attempt was ixmzcd to 

compute value-added coefficients from the data &lready collected 

(which included the volume of firms' purehased materials), it 

was finally decided that no survey of the scope conducted could
 

result in coefficiint Sufficiently accurate to pr'oduce reasonable
 

land-use forecasvu. The rcsults and analysis of this survey are
 

found in appendix "D". 

A new approach was therefore called for, and it -:as decided 

to arbitrarily create coefficients that woul_ yield the desired 

results. This approach amounted to "tuning" the model so that 

its base-year output (land-uce requirements for 1970) would be 

compatible with kncvwn data on existing land use in the metropolitan 

area. This knovn data was derived from a land-use survey 

initiated by Mr. Frank Pavich, urban planninu advisor to the 

Directorate General of Reconstruction and Urban Planning, and
 

recently brought to conclusion under his diroctiun. This survey, 

results of which are given in Table 1, had been very carefully 
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checked, so it was felt that it provided a more accurate 

basis for computing the "land-use coefficients" than did the 

survey of businesses and residences conducted by the D, M/ 

Rasmussen economic team. The coefficients finhlly used, then, 

are as follow : 

XNDUSTRIAL - .0500 hectares/$VN million 

COMIERCIAL - .0070 hectares/$VN million 

RESIDENTAL - .002, hectares/resident 

By discarding the ct11,2r co/fficient and relying upon data from 

Mr. Pavich's land-use survey, the accuracy of the model as a 

forecasting tool was grzatl increased. 

rimenta! Natur! ol thc2 Mude1 

The mode-l is px-eriiacntal in two senses. First, it is 

not known that a similar model has been previously created. 

Second, it is designed so that experiments con b, made by 

varying the economic and dcmographic inputs to test zlternative
 

assumptions regarding the growth of the city and to determine
 

theix land-use implications.
 

Also, the modcl itself is not perfect. W1hile its primary
 

value lies in producing a methodology for analyzing the factors
 

that help deteraine a city's land requirement;, that methodology
 

is subject to improvement. But the model is a first step toward
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a rational planning system, and it is hoped that it will
 

evoke sufficient interest among Vietnamese officials for it
 

to bq perpetuated. In particular, it seems that one Vietnamese
 

skilled in the practical use of the model (i.e, the actual
 

computer operation) should always be available to test various
 

planning assumptions as the need arises. Further, it seems
 

that the model should be reviewed and updated periodically 

(perhaps every five years). Such a process would involve a 

comparison of earlier inputs (mainly population and income 

projections) with actual &r2velopments (e.g. reported growth 

in population and incorae). Corrections could then be made that 

would result in rore accurate forecasts. 

Finally, it shculd be noted that to construct a system such 

as the one described herein would normally be a process of 

several years. In addition to the periodic updating recomimended 

for the model in the future, additional work is therefore 

needed in the near future, 



XX. 	 DESCRIPTION OF THE MODSL 

AND ITS CONSTRUCTION 

Mechanics of the Model 

The basic model input was the metropolitan population
 

projection contained in the Metcalf and Eddy study, Year
 
I/


2000 Population, Projections for Republic of Vietnam and
 

Saigon metropolitan Area. The same rates of population growth
 

projected for the metropolitan area as a whole were, in the
 

present analysis, applied to each of the 20 component districts.
 

As is the case with the land-use outputs of the model, the
 

population inputs were for the base year 1970 and the six
 

forecast years 1975, 1980, 1985, 1990, 1995, and 2000. Both
 

the Saigon M opolitan Area totals and figur2s for the 

individual districts were given. 

An income projection was fed into the model, and estimated
 

levels of savings and taxes. were then substracted from income
 

to give an aggregate demand figure for the SMA for each five

year period. This aggregate demand was divided by population
 

to produce aggregate per capita demand, which was in turn
 

multiplied by the population projection for each individual
 

district to produce aggregate district demand.
 

I/ This study was preparcd by James E. Bogle AIP for Medcalf and 
Eddy March 1971 under Contract No. AID-VN-86.
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Aggregate demand was next broken down into industrial 

and commercial demand on thx basis of figures published by 

the National Institute of Satistics on the oxiin of national 

product. The industri;l category was defi 4 d to i:clude 

manufacturing, construction, utilities, and txznsportation, 

wvile curamerciil ;a .£iaed to include whol aL, ruail, 

financial, aend othu: svi.s. Thu industrial .. d cummercial 

deimand ".hus obtained fri ezach district va3 nGxt multiplied by 

t;wo of thc land-us. coe£ficints givcn in Chapt&r I to yield 

industrizil and connircial lund-usc forecasts. The third land

use cocfficient was multipliud directly by piojctd district 

population to yield residential land-use £orcasZts. The above 

steps, graphically illusra _d Thble , zx.sultod thein i thu. in 

desired model outputs. The .uAthezaticvl computer model descript

ion is foehd in Appendix "A". 

tLs!:n t ions 

N1aturally th4 construction of the model involved the 

making of a number of rather abstract assumptions relatirg to the 

inter-relationship. of population, various ccoriouic factors, 

and land-use. Sinae tl-s2 border on the philos6phical, and 

1/ 	 See p. 268 of the Vietnam Statistical Yearbook - 1970. 

2/ 	 Many of the assumptions listed here are, admittedly, 
unrealistic; hot.ever, they were necessary in order to get 
the model operational in a short period of timao 
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since this is intended to be a fundamentally practical 

analysis, these assumptions will not be identified or
 

discussed here. On the other hand the model contains a 

number of more concrete assumptions that are readily subject 

to identification and analytical scrutiny. Most of these, 

it is felt, are listed below. 

1. It was assumed that the high rates of population 

increase predicted by the Metcalf and Eddy study would prevail. 

However, the computerized model can be readily re-run to test 

the land-use consequences of alternatia population hypotheses. 

2. It was assumed that the population growth rates projected
 

for the area as a whole would apply equally well to each of the
 

area's component districts.
 

3. It was assumed that each district's demand, and hence
 

its industrial and commercial land-use requirements, would 

be proportional to the percentage of the area's population 

living in that district.
 

4. It was assumed that the economic inputs, while far 

from precise, were at least reasonable estimates of present 

and future economic conditions in the metropolitan area. These 

inputs can of course be changed in light of new or better 

economic data. 

12
 



5. It was assumed that all commercial services provided
 

within the SMA are consumed within the SMA. On the other
 

hand, industrial demand wa3 multiplied by a "not export factor"
 

to account for supply and dcemand from outside the SlIA.
 

6a It was assumed that businesses in Saigon are operating
 

at 100. of capacity and have no excess land (i.e., 107r
a increase 

in industrial demand should result in a 10% increase in indus

trial land requirements).
 

7. It was assumed that an increase in industrial exports
 

to areas outside the ,ould result an
SP4 not in ancillazir 

increase in commercial services withLn the SMA . no "base

service multiplier" was introduced). 

Accuray .of i:,A_ and District Forecasts 

Particularly because of assumptions # 2 and # 3 above, 

the base-year land-use outputs do not conform closely to 

existing patterns as reported from the recent land-use survey. 

Indeed, the use of the existing population distribution to 

allocate total SMA land-use among the individual districts 

is a major shortcoming of the present model; it should be 

corrected during "phase I". Conversely, the land-use require

ments forecasted the total may be consideredfor SM4 fiArly 

SThroughout the study, the word "exports" torefers sales
outside the metropolitan area, whether they be to other 
areas in the Republic of Vietnam or to foreign countries.
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accurate estixates, and a brief analysis of them is given 

in the chapter that Zollows. 

P UvtpQuation lnvup~s 

Population inputs, as obtained from the Metcalf and RW4y 

publication pieviously cited, were as follows: 

All M § (170) PPUL~N (Total: 3,690,484) 

1. P!!§8Fs~iURS OF SAIGCN 

a. Dist. 1 

b. Dist. 2 

c. Dist. 3 

d. Wt. 4 

e. Dist. 5 

f. Diet. 6 


g. Dsit. 7 

h. Dist. 8 

1. DiSt. 9 

j. Dist. 10 

2. 01 J-t*T PBOVIE 

a. Go Vap Dist. 

- 115,500 

- 185,700 

- 322,200 

- 204,600 

- 278,700 

- 218,200 

- 51,200 

- 210,600 

- 22,800 

- 251,400 

- 416,500
 

bo Tan Binh Dist.- 402,400 

c, Hoc Mon Dist. - 149,300 

do Thu Duc Dist. - 135,900 

e. Binh Chanh Dist. 63,100 

f. Nha Be Dist. - 57,800 
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3. NEI~ DwC0x3 P ROIZ1LM 

a. Lai Thieu Dist. - 51g352 

4.~W4HQA PR0VINCS 

a. Di An Diat. * - 41,280 

b. Duc Thu Dist. * 297p852 

go PZt3LATION EIOJCTXON (SRRIA) 

1. 1975 - 4,895,498 

2. 1980 - 6,222,614 

3. 1985 - 7,751,636 

4. 1990 - 9,410,569 

5. 1995 11,084,920 

6. 2000 - 12,7599501. 

as,onoic; Inputs 

The first-round economic inputs, whose derivation is
 

described in the following section1 were as follows:
 

A. IC0M ($VN billions) 

1. 1970 180.8
 

2. 1975 - 246.5 

3. 1980 - 332.9 
(I,
 

4. 1985 - 449.6 

5. 1990 - 630.6 

6. 1?95 884.4 

7. 2000 - 1,240.4 

Base populations and projections for these 3 districts were
 
provided'by DWM urban planner Fred P. 9wiss.
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B. SAVNGOS 6 TAXES (a. 5I OF IMcObI) 

1. 1970 - 21.6 * 

2. 1975 - 21.6 * 

3. 1980 - 24.0 

4. 1985 " 28o6. 

5. 1990 - 34.0 

6. 1995 - 34.2 

7. 2000 " 34.5 

C. MM RCZ - XDUSTRY I)REAKDWN MSTM ) 

1. 1970 - 43.7 

2. 1975 - 46.2 

3. 1980 - 48.7 

4. 1985 51.2 

5. 1990 - 53.7 

6. 1990 - 56.2 

7e 2000 " 58.7 

* These inputs wre originally calculated as 9.3 (1970) and 
21.2 (1975) and the first-round outputs of the model are,
 
as a result, slightly erroneous. To compensate, first
round.-industrial and commercial land-use forecasts, as 
given in the next chapter, should be increased by 15%. 
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D. ~? XP0RE? FACT2R 

1. 1970 - .50 

2. .1975 - .60 

3. 1980 - .70 

4. 1985 - .80 

5. 1990 - .90 

6. 1995 - 1.00 

7. 2000 - 1.10 

nriyution of the conomic Inputs 

A. NO RMCI 

The Doxiadis report of January, 19659 projects an increase
 

in Saigon's incorae from VN$ 32.3 billion in 1970 to VN$ 318,8
 

billion in the year 2000, for an increase of 9%07;7 in 30 years. 

This is equivalent to an average annual growth rate of 7.99L
 

The Joint Development Group, on the other hand, projects a GtP
 

growth rate of 5,0;0 to about 1975 and about 6o0' thereafter* 

The Institute for Defense Analysis projects a growth in GNP 

from VN$ 848 billion to $VN 1347 billion over a 10-year period. 

This is a growth of .!T or 4.7%per annum. In the present 
it is 

case,/mos*.applicable to the period 1975-1985. The three 

projections can be integrated as follows:
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,S-yr. period . DOX: JDG IDA AVG, t 
ending 

1975 t 7.9 2 5.0 S 
 6.4 

1980 " 7.9 t 6.0 s 4.7 3:. 6.2 

1985 e* 7-.9- 6.0 4.7 6.2 

1990 7.9 1 6.0 7.0 

1995 7.9 S 6.0 7.0 

2000 7.9 3 6.0 : 7.0 2 

The average growth rates thus obtained are not unrealistic. 

Impetus from the war may result in a high rate of gro;th for 

a few years, followed by a lower rate lasting as long as a
 

decade while the economy adjusts to peacetime conditions and
 

becomes more self-sufficient, followed by quite a high growth
 

rate once increased domestic savings and investment occurs.
 
N 

Having obtained growth rates that could be applied to
 

SMA income (it was felt that growth rates for rationel or SMA
 

income would, not dirfe markedly from growth rates projected
 

for GNP), it was necessary to estimate SMA income for the base
 

year 197O. While the Doxiadis study estimated the SMA's
 

portion of national income at 26.8% of the total, it was felt
 

1/ 	The Doxiadis study considered the S4A as being composed of 
only the Prefecture and Gia Dinh Province ; since then three 
more districts have been added, but it is felt that economic 
figures for he- old (Doxiadis) SMA can be compared without 
adjustment to figures for the expanded SMA. 
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that because of Saigon's more dominant role today the percentage
 

would be greater. In 1965 (the year of the Doxiadis estimate)
 

the population of Saigon was 9.2% of the nation's total, but
 

by 1970 it had increased to 11.0. If Saigon's portion of
 

the national income increased proportionally, it should have
 

been about 32.0% of the total. Applying this porcentage to a
 

1970 national income figure of $VN 565.1 billion (estimated
 

from data provided by USAID), a base-year SMA income of $VN
 

180.8 billion wab obtained. The projected rates of growth were
 

then applied to this figure. It should be noted that the
 

resulting estimates are for future real income and do not take
 

inflation into account.
 

B. TAXES & SAVINGS 

While this item is not quantitatively as significant as 

income, considerable detail is given on its derivation. Such 

detailed treatment can be justified (ex poste) on the basis that
 

the rate of saving and taxation will be extremely important
 

in determining the SMA's overall level of economic activity and 

its ability to finance urban infrastructure from public revenues.
 

For 1960 to 1970, the rate of domestic saving (often 

negative) averaged 1.9% of South Vietnam's GNP. Since national 

income is about 85%of GWP, and since there is no reason to 

believe that the rate of saving for Saigon differs from that of 
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the country aR a whole, it may be assumed that from 1970 to 

1975 Saigon will save about 2.2% of its income. Judging from 

the experience of other developing countries (viz., Korea), 

it is also reasonable to assume that the rate of savings 

will approxipately double each five years and then level off 

at about 1436 around 1990. 

National internal tAx collections increased as follows 

from 1966 to 1971 ($VN billions): 1966 - 12.2, 1967 - 17.2, 

1968 - 19.3, 1969 - 27.3, 1970 - 37.3, 1971 - 49.1. Since about 

89%,.of these collections were from the Saigon area, national 

tax collections from the SMA were estimated as follows: 

($VN billions)_ (% increase) 

1966 10.9 

1967 15.3 48.0 

1968 17.2 12.4 

1969 24.3 41.3 

1970 33.2 26b8 

1971 43.7 31.6 

While the average rate of increase in Saigon's national
 

taxes is thus 32%, this rate of growth should decrease to
 

about 69 ot 7% per year, so that the growth of taxes just keeps
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Pace with that of income. Saigon's national taxes were
 

thus projected as follows: 

(V i on) 

Taxes (Saigon) X of income.(Saioon) 

1970 33.2 18.36 

1975 44.9 18.20 

1980 60.6 18.20 

1985 81.8 18,20 

1990 114.8 18,20 

1995 161.0 18.20 

2000 225.8 18.20. 

Added to the national taxes must be the Saigon and Gia
 

Dinh municipal taxes, which totalled $VN 1.943 billion in
 

1970, a 156% increase over the $VN 0.758 billion recorded in
 

1965. The municipal taxes are projected below on the basis
 

of (1) a 156% increase every 5 years and (2) a constant (1.07)
 

percentage of income.
 

5/Information obtained from U.S. tax advisors in Vietnam 
indicates that the optimum rate of taxation is about 18.2% 
of income. Since Saigon's 1970 taxes exceeded this level, 
it appears that future increases in tax collections should 
focus on other areas of the country. 

1/ 	Local taxes for the other three districts of the SMA have 
been omitted because the data were not readily available. 
It is not felt that this omission significantly affects 
the model's output. 
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-,- VN bi1lions) 

1970- 10-943 1.943 

1975 3.031 22. 638 

1980 4.728 3.562
 

1985 7.376 4.811 

1990 11.507 6.747 

1995 17.951 9.463 

2000 28.cO4 12,272
 

74.540 42.436
 

Because of the heavy need for local infrastructure 

financing from now until the year 2000, the higher of the 

two projections - i.e., projection # 1 - was used. This 

schedule of taxation would result in municipal revenues of 

over $VN 250 billion ($US 600 million) over the next thirty 

years. 

Adding together savings, national taxes, and municipal
 

taxes, the following results were obtained:
 

Of income) 

Natil. Municipal Total 
Savings Taxes Taxes 

1970 2.2 18.36 1.07 21.63
 
1971-75 2.2 18.20 1.23 21.63
 
1976-80 4.4 15.20 1.42 24.02
 
1981-85 8.8 18.20 l.b4 28.64
 
1986-90 14,0 18.20 
 1.82 34.02
 
1991-95 14.0 18.20 
 2.03 34.23
 
1995-2000 14.0 18.20 
 2.26 34.46.
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I 

C. 2ORRCE - INDUSTRY BR M 

From P, 268 of the 1970 IIS Satistical Buletin, the 

following data was obtained: 

($VN Millions) 

INDUSTRIAL C(1MER(IAL, 

1962 13,751 .15.279
 

1963 15.129 16.5-9
 

1964-, 16.654 19.252
 

1965 21.022 22.952
 

1966 27.981 42.902
 

1967 33.674 67.430
 

The industrial percentage of 1the total is as follows:
 

1962 - 47.4 
A 

1963 - 47.8 

1964 - 46.4 

1965 - 47.8 

1966 - 39.5 

1967 - 33.3 

The average of the six percentages is 43.7, and it was 

assumed that percentage was applicable to the year 1970.
 

Further, it was assumed that the percentage of production arising
 

from industry will increase by 2.5 percentage points during
 

each five year period.
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C. NET EXPOR? PACTOR 

On the basis of population and income projections for
 

Saigon, the model wis dasigned to project industrial demand
 

for a number of fivc-year periods. However, therc- vrill be
 

demand for Saioon's industrial output that arises outside the
 

area and is hence independ.?nt of the number of people in
 

Saigon or their level of income. If it were determined, for
 

example, that large industrial firms sell 20 of their production
 

outside the area and 60' inside, the level of internal demand
 

should be multiplied by 1.25 or I + (20 4 80).
 

On the other h ,nd, sone of the demand projected for 

Saigon's populace will be satisfied by industrial goods from 

outside the area. 5incc Z igon accounts for aout 90;. of 

South VietnaM's industrial -. odIICtion it wa.s assuzued that most 

of the demand for products from outside the metropolitan area 

would be satisfied by imports from abroad. In computing the net
 

export factor, it was necessary to subtract such imports from
 

the level of Saigon's exports.
 

In estimating the net a2qport factor for 1970, it was (a)
 

assumed that 6aigon's industrial firms sell 20''of their
 

production outside the area and 80. inside. Next (b) it was
 

estimated (hypothetically) that Saigon's industrial production
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is $WI 60 billion per year. Of this amount 203, or $VN 15 

billion, was assumed to be exported outside the area. (A
 

survey by the DM/Rasmussen team of 24 large industrial firms
 

revealed that they sold 32 ;' of their production outside the 

metropolitan azea, but this data was obtained too late to be 

used in the first computation oi the net export factor.) 

As a next step (c) it was determined from U.S. Government 

economic experts in Saigon that about 60 of South Vietnam's 

imports are manufactured goods consumed by the private sector
 

in the Saigon area. Applying this percentage to 1970 imports of
 

$VN 242 billion, the figure of S'M 145 billion was obtained. 

In the final computation kd) it was assLuaed that total 

industrial demand fron the Saigon Metropolitan Area is $VN200 

billion. Effective demand for industrial products from 

Saigon will thus be $VN 200 billion plus ?VN 40 billion (exports, 

which are 25%of internal demand) minus PVN 145 billion (imports)= 

$VN 95 billion, or about 4W5 of the industrial demand projected. 

Z/ This figure appears to be fairly reasonable. Aa recommended 
later in this report, more work needs to be dome with regard to 
estimating the level of industrial and other production in the 
Saigon Metropolitan Area. 

8/ This is over twice as high as later estimates. Adjusting to 
the latter, which are felt to be more accurate, results in a 
1970 net export factor of 0.40. In the next "run" of the model, 
this should be used as the base, 1970 factor rather than the' 
first-round input of 0,50. 
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In actually detexmiring the net export factors to be fed 

into the model the 48% %as rounded off to 50% because of the 

rouch nature of the computation. Further, the assumption was 

made that the net export £zctor would increaso by about 10 

percent&ge points each five years and result in a slight 

surplus (109) in th.- year ".000. While :;uch a progression of 

developments should be in liiLe with the city's economic goals,
 

it iss like most forec3sting assumptions, rather arbitrary.
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III ISLSAD2OMAIK 

The most significant results from the first run of the
 

model are the projected land requirem'ents for the entire
 

Saigon Metropolitan Area. Tables 3 and 4 show these requirements
 

in terms of absolute 4nd incremental quantities, respectively, 

for the six quinquennial periods under consideration.
 

In Table 3, the industrial, commercial, and residential 

requirements are those project2d by the model. Institutional
 

requirements were not part of the model's output but were
 

calculated by hand as increasing at half the rate of residential
 

requirements (because of the heavy concentration of military and
 

other institutional land that already exists in the SMA). The
 

first four columns of tho table represent the urban land require

ments a se, which are prijacted as increasing from 20,361 hectares
 

in 1970 to 77,765 hectares in the year 2000, an increase of 57,404
 

or 2827. The fourth column is labled as "other" and is composed
 

roughly as follows: agricultural land - 723; undeveloped land 

187; roads, alleys, canals, etc.- 9 %; utilities, transport$ and
 

storage - 1%. The 57,404 hectares projected increase in urban
 

requirements will thus impinge upon the approximately 106,000
 

hectares of agricultural and undeveloped land in the area,
 

resulting in about 507 
loss to such non-urban allocations.
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TABLE 3 

LAND-USE REQUIRzz.'S1WT3 uF Ta JAIGQN MEST[WP0LITAN AREA 

INDUSTRIAL COM.MDERCIAL RESIDENTIA!. IN I5TIJTUTIONAL OTHER TOTAL 

1970* z 1,775 : 641 : 10,168 7,777 . 117,355 : 137,716 : 

1975 : 2,647 : 717 : 13,492 90021 : 111,839 : 137,716 z 

1980 : 4,232 893 : 17,110 10,194 : 105,287 : 137,716 : 

1985 : 6,511 : 1,087 : 21,362 11,417 z 97,339 : 137,716 

4' 1990 : 9,967 : 1,35 : 25,825 1i,539 : 83,030 : 137,7i6 s 

- 1995 : 16,148 : 1,761 : 30,443 13,69 : 75,670 : 137,716 t 

2000 ." 25.328 : 2,309 : 34,981 14,647 : 59,951 : 137,716 : 

* The 1970 f icures do not acree excactly with those- r-iven on page 5 because only 

preliminary data from the land-use survey was z.vailabie at the tine the model was 

first run. Also, the .bavc table clcssifies utilitie-, transport, and storage 6z 

"other" rather then "industrial". 



TABLE 4 

LAND6-USE RJIREMTSM OF THE S IG, ?4ERCPCLITAN -AREA 

(INCRSa4nNiAi WIRENTix IN~HECTARaS) 

INWSTRIAL COM.zs.RCIAL RSSIDETIAL INSTITUTICHL O 

1970-75 872 76 3,324 1,244 5,516 

1975-80 1,585 176 3,618 1,173 6,552
 

1980-.85 2,279 
 194 4,252 1,LL3 7,948
 

1985-90 3p453 248 4,463 1,142 
 9,309 

1990-95 6,181 426 1a130 12,360
 

95-2000 9,630 
 548 4,533 958 15,719
 

TOTAL 24,053 1,68 24,813 6,g870 57,404
 

http:1980-.85


Since geologists expect some 60,000 hectares of agricultural and
 

undeveloped land in the SMA to be reclaimable for urban uses,
 

the picture presented by the model is quite realistic.
 

Using the data from Table 3, a comparison can be made of
 

land uses in 1970 and those projected for the year 2000. In
 

percentage terms, these uses are as follows:
 

1970 2000
 

Industrial 1.3 18.7
 

Commercial 0.5 1.7
 

Residential 7.4 ?5.4
 

Institutional 5.6 10.6
 

Other 85.2 43.6
 

100.0 100.0
 

The above figures show that residential requirements should 

approximately triple over the next thirty years, keeping pace 

with the popul&tion growth projected by Bogle. If, however, 

it is deemed that the settlement pattern in Saigon is too dense' 

(The Saigon Prefecture is reputed to be the most densely settled 

urban center in the world), and if remedial policies are
 

adopted, the residential land-use requirement will increase
 

accordingly. Institutional requirements, whose derivation
 

has already been discussed, should approximately double. 
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The most surprising result of the model's first run 

is a projected 14-fold increase in industrial land require

ments by the year 2000. One reason for this tremendous increase
 

is the high magnitude of the induatrial land-use coefficient,
 

which is about seven times as great as that for the comxfercial 

land use. Also, the net export factor, as presently projected,
 

results in an industrial land increase that is double what it
 

would have been had the factor not been introduced. On the 

other hand, Detropolitan areas in the industrialized countries 

of the world nrnrmally have about 5 hectares of industrial land 

for every 1000 in population. Thus an industrial city of 

12.7 million 1,prsons (Sai-onls projected population for the 

year 2000) should have about 63,500 hectares of industrial 

land, From this standpoiut, the 25,828 hectares projected by 

the model does not nppear unreasonable for Saigon. 

The uodel projects a 260A increa3e in commercial land 

requirements. This projection may be somewhat low, since 

economic growth may result in land-extensive retail outlets 

with adjacent parking facilities. Also, the heavy growth 

projected for industry should tend to result in a greater 

increase in commercial services than is indicated by the 

projected increase in autonomous commercial demand. 
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DS District Projections 

..I As indicated earlier, the projections for individual 

districts. re grossly inaccurate, principally because of the 

basic model's assumption that land uses are distributed among
 

the twventy diltricts in proportion to each district ' i share 

of the total ;,IA population. The fallacy of th_-:u snuwption, which 

was made for exipcrimental puruoses, is inLcte)d Jin Thble 5. 

For each type of land-use, columns A gives th., 3.970 land use 

as indicated by the model, vhile cu.Luiu [3gi, > the actual 

land use as indica-ed by the recently-completcd lard-use 

survey. The third column in each case gives the actual land 

-use as a multiple oi the land usL indicated by the model. 

Multiplying the year 1970 and 2000 mode1 outputs by these 

figures results in the district land-use projections shown 

in Table 6. It is recommended that the year 2000 re(uirements 

be compared with the znount of land ovailablu fur dcvulupixent 

in each district and the excess allocated in accordance 

with urban planning goals. 
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TABL8 5
 
1970 DISTRICT LAND-USE IN THE SAIGON I'&TR(P0LITAN ARSA 

(IN HECTARES)
 

___________R~iCIAL RC_____I"__ RESI DI3TIAL____ 
DISTRICT 

1. 
MOE 

56 
B UVY 

6.67 
B/A 
.12 

:(A) MOD&L 
20 

18) SURVMY 
30.45 

B/A 
1-

: (A) Y4DISURVEYJRVBY 

21 320 80.09 .25 
2. 
3. 

89 
155 

11.77 
633 

.13 
4. 

32 47.72 1.491 512 
7 

812.76 
4.01 

.16 

. 
4. 
5, 

99 
134 

28.09 
;24.2 

.28 

.18 
36 
48 

22465 j 
54.55 

.63! 
1.141 

565 
769 

161.54 
1.:9.67 

.29 

.17 

6, 105 63.47 .60 38 Z1.02 .82i 601 Z26.80 .38 
'7,
8-

25
101 

20.33 .81
.2.79.32 

9
37 

3.93 .44
.441 

1401
581 493.51

2.38 3.52
.41 

11 
121 

3.&6 
5.5 

.35 4 ' _-1.93 
0;520.-2 

48 
.47 

63 
691 

1 06.O0 
133.17 

.68 
.19 

11 103 2T.08 ,27 37 13.14 .49 590 lao.83 .32 
G1, 193 135.39 .70 70 72.75 1.04 1107 I1Z37.52 1.17 
02, 30 43.00 1,43 11 22.54 2.14- 17 4 I 0*C.89 0.14 

28 2 9,4 1.05 10 15.:z 1.52 160 521.45 3.26 

G3, 
Gb. 
Blq 

G 
65 

20072 
7 
25 

217,90 
69.4027.1%0 

40.30 

'.35 
.35 

1,61 

24 
72 
26 
9 j 

77.8 
67.1*3)a6C 

72378 
7.-36 

3.24 

.938 

.82 

375 
1149 
410 
140 

IICo142 
1774.62 
1159.11 
335.70 

3.15 
1,54 
2.83 
2.40 

B2M 20 413.91 20.70 7 10. 2 2.33 113 714.05 6.32 

B_._43_3_.3_37_5 
1,775 1,543 641 

33 .32 
6.14 

.7 821 
10,16 

2096.16 
12, 37 

2.55 

SNumbers I through 11 are for the districts of the Prefecture of Saigon. The codes for the 
other districts, also shown by the map on page 34, are as follows: 

District Name Code District Name Code District Name Code 
Tan inh Gi Thu Duc 04 Lai Thieu 81
 
Minh Chanh G2 Go Yap G5 Di An B2
 
Nha Be G3 
 Hoc Mon G6 Duc Tu B3
 



SAIGON METROPOLItAN AREA 

DUC TU B3 

ixlx
Co/J 
G.5 ~ 111 -(,

Ill v 

I- 3OIG 



TABLE 6
 

DISTRICT LANV6.US&_PROJEC=cdIS 
... (IN HCTARES) 

'1970*. TOTAL I L 3 415 61 71819 1_101 liGl G2 jG3 G41 G5 G61 BI B2, B3 
I STIAL 10547 712 6 28 24 63 20 33 4 6 28 136 43 I29231869 27 40414 340 

CQ142MRCIAL I 614 3
30 

4
4-22 

23 55 
55 

31 
31 

16 
4i6 

20 
20 lb 7324 

-2 

15 7868 
2, 
257 

7- 6 
16 

39
39 

RS A&3,2 & 24 130 2274941-40 i06 13I 9 52is 177 115 336 714 2096 

44,99 ll7 275j "I 20d 32115is 28911 15*.23 L507A.9112 	 1 

C)*~ G G2i G3 jG4! G5 C-6 BI B2 JB3 

flWUSTRIAL ;22-79 j97 J169190 353 915 1285 47 54 88 405 97.0 6192! 102 9 6 51 , 4956" C .MRCIAL 2,2' -4 |2I 1-,"
2,212 1091174 1 ' 	 8 7 74 6 -63i8 5 :71 246 9115 581 

271aB1._5 6-[ -5 8G348RESIDENTAL #41917 85 564451 7.... 1 87 452 16,30 	 &3 6 399(:1274458 	
, 

"451 1P-. I 	 I46? 
7222 

i TOTAL !66,408 001:5~ 1.1 
-TTL4801 6"61102110471100 jlpo' 13 4O9j614 R1116717. 4J-7,1 	 . 3 7177e 12,31 

* 	 Obtained lirectly from land-use survey 

* 	 Obtained by multiplying model projection by factors from Table 5. 
Totals do not agree with those of Table 3, apparently because of 
roundindg. 



X
.....fl Recommendations
 

It is reconmcnded that work on the orban planning model
 

continue. The following are some or the specific tasks that
 

should be accomplished:
 

A. Vietnamese officials should be given an on-the-spot
 

demonstration of the computer operation used in making the
 

land-use forecasts.
 

B. One oT two Vietnamese technicians should be trained
 

to carry out this computer operation themselves.
 

C. The variouS ciscrepancies that have becorie apparent
 

from the first run of the modiul (e~j., 1970 liu-- use dlrta
 

that does not exactl,, iatch tl' final 1aind-u!,e 3urvey renults, 

two inaccurate ta:: and saving figures, wrong net export factor) 

should be corrected and revised forecast mzide. 

D. The model should be run using alternativc population
 

projections.
 

B. An attempt should be made to use 1he model to dtermine 

what rate of population growth would result in an "optimum" 

urban pattern at srie given future date. 

F. The model should be refined so that it wi31 produce
 

accurate land-use projections for the individual districts of
 

-the metropolitan area. Such a step amight involve the intro

duction of a separate sot of land-use coefficients for each 

district, as well as independe-nt population and income 

projections for each district. 
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G. Tho economic inputs of the model should be refined. 

In particular, it night be possible to introduce a "base

service" factor that would reflect the secondary, effect 

tl-ut increased industri i exports should havw on commercial 

activity. A!, ,, instead of relyinj exclusively on GNP 

projection3s, Jt ri-iht be pos.,ible to create a .ub-Lo-;1 that 

would project ecC()aiC growt1h based on the level of public 

,rzd 	 privart cnve: %:-w at (i.:cludin foreign aid).
 

Reco~m~unr-t C,;]f: 1 Lrthor Urbo,: Pl ,nninc'. V,'orl< in 5'ai,,on
 

A. A !a;tiorJ A,.v CormmLittee on Urban 'l:.ruing 

and Regional Ove0iARCnAt .huLld 1 created to guide further 

work in this area. The co;7:uitttee 6ould consist of the 

Miinisters of Llcnormy, Planning, and Public Works. It should 

have a secretariat consistinj of at levst throc capable 

Vie tnamese professionils and three temporary Ar rican ndvisors. 

B. An econonic b.2se study should be con;plut-d for 

Saigon. This study should analyze present industrial activity 

in aigon and tie probable future level of such activity. 

It ehould analyze th,. ta: base for financing ';a.igr's public 

infrastructure re(Auircments, and should defin: tio relationship 

that exists between "basic industry" and "services" in Saigon. 

C. A comprehoaisive land=use plan should be initiated. 

This plan would allocait future land recluirenonts of the 

community according to sound urban planning criteria. 
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D. Consideration should be given to creating a
 

Municipal Developmaent Fund, possibly with assistance from
 

an international lendino agcncy. Such a fund could help 

alleviate the shortz-q of mortgage money, could haidle special 

financing situations, 
and could croate a reser-,,e of land for 

future indastri.l and residential development. 

B. Better economic statistics ,:h-uld he developed for 

the 5aigon area.
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APPENDXX "A"
 



SMA LAND USE MODELt 

General Des c ription 

The purpose of this proyram is to compute land use 

requirements for the Saigon Metropolitan area (SMA) for the
 

period from 1970 to the year 2000, The land use requirements
 

are sub-divided into the three basic categories of Commercial,
 

Industrial, and residential usaje° These three categories
 

are computed for each of the 20 districts within the defined
 

Saigon Metropol tan Area in AdCition to overall fijures for 

the SIA. 

A population projection for each district during the
 

same period is computed and listed as one of the steps in
 

the land use Calculations.
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FLOW CHART
 

INPUT-1 

DATA CARDS 

CALCULATE 
POPULATION 
PROJECT IONS 

L 

CALCULATE 
PER CAPITA 

DEMAND 

CALCULATE CALCULATE 
INDUSTRIAL COMMERCIAL 
DEMAND DEMAND 

11 

CALCULATE
 

LAND USE
 

_______ RIAL DENTIAL 
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Calculations 	for Land U:,e odul 

1. Population ProujL-tiun 

The purpose of this Calculation is to compute the
 

population for each district given the 1970 base population
 

figurcs and the rate of increase of population for each 5
 

year period. Total districts in the SMA is 20.
 

Definitions and Symbols: 

Source:
 

Calculated 	 P 0 SMA population figure to year 2000
 

Pi a SMA population Iijure for (1) 5 year period
 

rdi orate of increase of population 5 years district
 

Pdi adistrict 5 years population figure
 

PDd *Each district population figure to year 2000
 

A. Total District pohulation (1) 5 year pcriod
 

d n 20
 

Pi i d a district, in5 year period 

d mI 

B, Population for (1) District for 5 year period. 

Pdi a Pdi (rdi + 1) 

C. Population for tMA and each District to the yr 2000
 

i u 2000
 

P > pi
 

i a 1970
 

i " 20600
 

PDd * 	 Pdi 

i 1970
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2. Saigon Metropolitan Area Demand Projection. (SMA) 

The purpose of this calculation is to project demand 

figures for the SMA in five year increments to the year 2000 

from the base yuar 1970. 

Definitions aimd Symbols
 

ri a rate of increase of incowv/5 year
 

Ii a income for (1) SaA/5 year period
 

(S T)ia Average rates of soviln(.s and taxes/5 years 

D a Total demand for SMA to year 2000 

Dia SMA Demand/5 year ,eriou 

A. 	 Demand projection for &I
 

Di (Ii+ Ii Ri)-(S+ T)i (Ii + Ii Ri)
 

Di IIi (1 + Ri)(i - (S+T)i)
 

i 	 2000
 

DIi (1+ Ri) (1-(S+T)i)
 

i * 1970
 

3, 	Per Capita Demand
 

The purpose of tnis calcdlation is to produce a per 

capita demand figure for the SMA from the population and demand 

figures calculated previously for eacn 5 year period - (1970 

2000). 

Definitions and Symbols
 

PC 2 per capita income to year 2000
 

PCi a per capita demand figured/5"year period
 

Pi a SMA population figure/5 year period
 

Ii s SMA income figure/5 year period
 



A. 	 Per Capita Demand for five year period 

PCi 	U Ji/Pi 

B. 	 Per CapJita Demand to year 2000
 

i * 2000
 

PC Z 	Zi 
i " 	1970
 

4. 	 Industrial, Commercial Demand 

The purpose oi this calculation is to Split tile aggre 

gate SNA per capita deanand projection into its inoustrial and 

commercial components by the use of a value added estimate and 

redure the industrial demand uy a-factor for net experts. 

Definitions and Symbols 

Ni a Net export factor/5 year period 

Vi a Value added estimate/5 year period 

Ci a Per capita Commercial Demand/Er year period 

Ii a Per capita Industrial Demand/5 year period
 

PC a aggregate SMA Demiand/S year period
 

A. 	 Five year projections for SMA 

Ci 0 Di (Vi) Commercial Demand 

Ii 0 Di (1-Vi)(Ni) Industrial Demand
 

B. 	 Total SMA Demand 

i a 	2000
 

C a Di (Vi) Commercial 

i a 1970 

ia 2000 

I -Vi) (Nil Industrial 
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5. Land use 1.4.lulations 

The purpose of this Calculation is to cowpute the land
 

use requilements %or each district in five year increments from
 

1970 to the year 2000. In addition, the 5 year demand projections
 

for each district will be calculated as an intermediate step u
 

using the per capita demand and district population figures
 

previously calculated.
 

Definitions, an( Symbols 

Idi w Industrial demand projections/5 yr period/district 

Cdi a Commercial deo and projc'ction/5 yr period/district 

Ii a Per capita industrial ducand projection - SN!A 

Ci * Per cApita Commercial jei., nd projection - SMA 

Pdi * District population prujution/5 yr. period 

Ac * Commercial land use coefiicient 

Ai a Industrial land use C6eticienzt
 

Ar a Resiuential land use oc:fficient
 

LC Land use requirements Comercial
 

LI a Land use requirements fndustrial
 

LR " Land use requirements Residential
 

A. District Demand in Piasturs 

1. For one five year period/district.
 

Commercial a Cdi a (Ii)(Pdi) 

Industrial a Idi a (Ci)(Pdi)
 

2. Total Demand for all 20 districts to the year 20001 

d 20 i 2000 

D * > Cdi + Ddi 

d l i 1970 
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B. 	 Land Use Requirements 

a* For one fi,e year period/district
 

1. 	Commercial 

LCi. (Cdi) 

2. 	Industrial
 

LIi 	a (Idi) 1 
AI
 

3. 	Residential
 
1 

LRi a (Pdi) Ar 

be Total Land Use to year 2000 for SMA 

1 2000 d *20
TL a > 	 Li+ Lri # LRi 

i 1970 d 1 

MODEL INPUT PARAMETERS 

UNITS 1. District Population Figures
 

-DDD-
Hundred a. Base year figures
 

Thousand For each of the 20 districts a 1970 base
 
Units
 

year figure will be provided.
 

b. 	Rates of Increase/5 year period
 

-DDD- For each of the (6) 5 year period to
 
percent
 

X 1000 year 2000, a percentage rate of change
 

based on the previous year's population
 

will be provided.
 

2° "SMA Income, Savings, and Taxes 

a. SNA Income Base year figure.

-DDDDDDD-


Million piasters An Income figure for the SMA for 1970
 

will be provided as the base year value.'
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b. SMA rates of Increase/5 year period 

- DDDD - For each ,f the (6) 5 year periods to year 2000t 
percent 

a percentage rate of change based on the
 
X 1000 

previous years incomte will be provided. 

Co S A rates of Savingis and Taxes/5 year period
 

- DDD - For each of the (7) year period to year 2000, 
percent 

a percentage rate of change based on the previous 
x 1000 

years income will be jrovided. 

3. SMA net 	export factor
 

-D.DD-	 Fok each of the (7)• year periods to year 2000, a
 

X 10G 	 factor for a rate of change based on the previous 

years demaand will be provided. 

4. Value added estimates 

- DDD For each of the (7) year periods to year 2000, a 
percent 

percentage rate division for industrial aemand 
X 1000 

will be provided.
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SMA LANDl DENSITY SUIRVBY 

The purpose of this survey was to determine the existing 

land use densities in the &-,ionprefecture for residential, 

industrial, and Comrrcial L-:tzblishents. Th-: annual 3ales 

figures for 1971 and the land area occupied by each business 

surveyed were recorded for industrial and Comrercial establish

riontso Residential inforiaation included the nirnbcr of occupants 

and the land area occupied by t:ach renidncc surv2yed. A total 

of three 1;,nd use cuufficic-nt,; roprcsentirin ;crpa]i -qJuare 

meter for Tndiistriol and Cnimmc,,rcial c'stzbli,;..,-nt. Zn, 

occupantS jxr s'juar: -tr rCsidencCs cuzmputcd from:*)r were 

the informtion gathered during t he survey. Thc coefficients 

were raquircU as an input to the Saigon Metropolitan Area (SMA) 

land use for 4'amtng nodel. 

A, 3UR._VFY .: .TH.DOLCGY 

The ptr3on.dl interview technique was used to randomly survey 

a total of 900 businesses and residences in the 11 districts that 

are part of the :aigon Prefecture. 

Figure-, I and II in Appendix "C" are samples of the question

aires used by the interviewers. The basic information required 

for each business interview consisted of the 1971 nnnual sales 

and purchasc volume and the land area occuLpied. 15ssential infor

mation for residences was the number of occupants and the land 

area occupied. 

http:ptr3on.dl


SUpporting and descriptive information such as the district
 

number, the type of residence or business, the number of persons 

employed, type 	of employment, number of floors in the building,
 

number of businesses in tha building, and the ovner's applicance 

assets rere used to evaluate and to modulate the calculated
 

results of the 	survey.
 

Further evaluation of the survey information was made by the 

use of a resurvey of selected ostablishments by a disinterested 

group not connected with the project. A second reurvey by 

members of the 	original teamn assigned to selected establishments 

surveyed by other team members, previously, was made to compare 

the authenticity of the information0 

The survey was completed in three weeks using six Vietnamese 

interviewers. Approximately 425 commercial and 55 industrial 

establishments handling 80 different pror'ucts were interviewed. 

A total of 410 residences were surveyed through a combination of 

door to door interviews and by the examination of the family 

book records maintained by each district.
 

1. Residential Scope and ResulIts: 

Six classifications of residences were used in the
 

suxvey as follows:
 

NDSSCRXPTI 	 N 

1. 	ViiI& A single family detached residence
 

surrounded by realatively large fenced
 

and landscaped grounds. 
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2. Compound- A group of si.ngle family units, attached 
Housing 

or detached, contained in a fenced or 

walled area. 

3o Suml lot A single family detached unit surrounded 
Housing 

by a realatively small amount of usable 

land. 

4. Row 	 Attached single or multiple story common
 
Housing 

wall units constructed in a vertical 

direction with 	a single unit at the base.
 

5. 	 Apartments Ihultiple single family urits with two or 

more units constructed in a horizontal 

and verticc.l direction. 

6. 	 Condensed Attached units constructed of tin sheeting, 
Housing 

scrap wood, and paper arranged in an in

discriminate manner. 

Table I below shows the percent distribution of the 6 

types of housing surveyed compared to the percent distribution 

of the 6 types found in the Saigon Area as determined by the 

1971 land use survey.* 

SDGRU? - Director General Reconstruction and Urban Planning 
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Three out of six housing types show a close correlation 

between the two studies. Only small lot and condensed housing 

show a wide diversion. A possible explanation m:y bc found 

in the interviewers' undz-:rst;nding of the definitior of each. 

TABLF, 1 

Housing4 Type : Su vty : Dii;tribu*.ion* : 
Distribution : in ?ref,'.cturc I 

a Villa 8.0 7 

$ Compound Housing 1.0 a 0.5 a 

a Small Lot 13.1 a 1.0 2 

a Row . ,9.9 36. 

ApartMent 5.1 l16 

a Condensed : 33.3 " 5?.5 2 

* DGRUP - Directdr -ne~r;l Reconstruction and Urbant Planning. 

Table 11 below shows the survey sampling :distribution 

by.dstrict for the eleyen districts in the Sai. on prfecture. 

District 9 was becauso the realativcLy )excluded of pspu

lation density and the rural nature of the area. rha rumary 

shows that the survey sampling probably was not p-rforixd in a 

random manner for the prefecture as compared with the 1.971 land 

use survey. Only 3 districts show a comparative distribution of 

the number of units surveyed with the 1971 land use survey of 

all the residences in the prefecture. 
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TABS I I
 

P-ref District 	 Survcy Dis- Distribution 
tributionM Pref,(In 


18.1 
 4.7 

2 3.0 	 4.8 

3 4.0 	 14.5 

4 8.8 	 9.5
 

5 24.0 7.6
 

6 -0. 12.0
 

7 17.9 	 8.1 

8 12.4 	 14.1
 
10 4.3 	 7.8 

11 I 6.8 	 10.9 

SURVEY COVzAGE BY DISTRICT 

The result of this un-evun sampling would produce a 

sir,.ll amount of bias in the calculation of the nuaber of residents 

per hectare for the prefecture a-S a whole. Causes of the problem 

lie in the difficulties of administrative control in a city 

wide survey of this type over a short time frame. 

* DGRUP 1971 land use survey. 
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Using the information gathered for 410 re idential
 

establishments a coefficient iin units 
of occupcnts per hiectare
 
Was computed for each. An arithmetical avera- w tht-n computed
 

for the whole .iqon Proe/cturc. Ihe standar4 d'vi-,ticui of the
 

whole sample was computed to Lvaluate the dispcr.:ion zmvng the 

samples. The result showed a realatively small Ji.;pzsion among
 

the sample and hence o repzosciitative qu,.ntity of tho i'verago 

density per residence in the 'aigon Prefecturu. Nuxieric, 1 

results are found bt:Izw in Table III. 

- __--_I__ TA'1L2 III 

Density c 1t, Standardb Av':o Vari- tionItectare 00Dviaitiun i
 

Residence 
 0
 
Area Only 1570- 1i0 1560 to 1530
 

Lor 474 10 464 to 484
 
Prefecture
 

SURVEY PJPULTIUN DWNSITY 

The total land area occu-ied by residoncc. in the prefecture 

is 2088 hectares out of 6,O hectares for the '.rcfecture as a 

whole. Using this ratio t) modulate the averac .;of 1570 occupants
 

per residence .btaimnd from the survey, %he 
avcrage m.ber of
 

occupants per hectare for thQ , whole prefecture .4:; c,:Iculoted as 

46-1 t, 484 as shown in T lu I.1 This figure agree closely 

with other population studie3 for the Saigon Prefecture. 
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A resurvey of residentil establishments by a team of
 

people other than the original survey groupq found a very close
 

correlation between original and resurvey results. 
This exercise
 

lends further support to the calculated results.
 

2. Con-rcial and Induslri.l !Results. 

All 11 dst';Lcts, ,ith the exctption of districtnine, 

were included in the survey. Table IV shows the relative 

distribution for each district by percent of total -stablishments 

surveyed. A comparison of the distribution of est.dhli.;hnents 

in the prefecture is -nade vi the results of the 1971 land 

use survey. T V 

Prefecture Commercial In. !trial Corirerci-al Industrial 
District (Survey) (3ucvey) (Land UsQ) (Land Use)* 

1 27.1 8.3 7.9 3.0 

2 6.8 1.6 13.5 6.9
 

3 12.3 8.3 11.6 5.2 

4 11.1 3.3 7,3 3.6
 

5 18.6 18.3 19.4 20.7 

6 0 5.0 10.2 17.5 

7 9.6 11.6 1.1 3.7 

8 .6,6 30.0 7.8 11.4 

10 5.2 3.3 10.9 
 7.5
 

11 3.1 10.0 9.8 i 20.5 

* - 1971 Land Use Survey. 
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WRV.Y COVERAGE BY DISTRICT 

While all districts were covered during the survey the
 

sampling distribution is markedly different fIroz the 1971 land 

use 	 survey. The effect of this should be small on thu results 

of the survey as the locatiuin of establihuent by district is 

not 	 considered significivn for sale in the -ccto . 

The ratio distribution ,f Comierciz, l Lind Indu.;trial 

establishments was found to c,;Ipar, f:vorabiy ,,iLh the land 

use survey. The pouportin , to be ".; tic rL ,nec of 15 

to 25 percent of all ,-;t;bli s1iuents are cla:iifiud z,.; indu rial. 

3. Methodolo2Z for the Comrwmercial and Indusizi,..l Land 

Use Coefficient: 

The purpose of the survey of industri.a :nd commercial 

establishment was to c'!culatc a constant or coufflcizfnt for 

each activity which represents an average salec; ljluue per 

hectare for the Saigon 1refect-±-c These constant , thenwere 

used as an input to the Land UtJe forecast modl. 

The constant fir cach c. tz; isinent int rvicwed was 

calculated using the followin empirical equation. 

A = 	 Commercial or Industrial Land Use Coefficient io
 

(Piasters/hectare).
 

S = 	1971 sales volume (piasters).
 

T = 	Total land area occupied (meters).
 

F = 	Total area of one floor in the building (meters).
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P 	 Total floor space occupied (meters).
 

N = 	 Number of floors in the building.
 

P Material purchases in 1971 (piasters).
 

AS-P --A =
 

'F 	N 

The equation is used to calculate a coefficient for one
 

establishment at 
a time. 
 It is valid for each establishment
 

under these condition: 

a. 
Single or multiple businesses in the same building
 

at one location.
 

b. 	 A single business with multiple buildings at the 

same location 

c. 	 A single business with several locations.
 

In all 3 conditions, 
 (F) may range from a pzrtial floor 

usage to the total number (N) of floors in the buiJ-dino, (T) 

always equals the total land area (grounds arou2id building plus 

building area) occupiod, (N) is the total numbur of full floors 

in the building, (F) is the aroa of one full 	floor° (S) and
 

(P) 	 are self-explanmtory. In condition (b), F, F, and N are set 

to I. In condition (c), P, F, and N are set to I and T equals 

the 	sum of the land areas for the multiple locations.
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The coeffici*ints for each business surveyed were 

calculated and a mean for the entire data set was computed 

along with the standard devizition as a measure of the dispersion 

of each coefficient about the mean. The results are swumwnrized 

in Table V. 

The standard deviation in Table V is a real i-4.vely simll 

value compared with the average. Some considcrations contributing 

to a variation in magnitude of separate coefficients ;aro: 

a. 	 Businesses located in multiple story buildings 

with a sales volJurni that is comparablu to single 

storied establishriants. 

b. 	 Different typos of busineises along vwith different 

magnitudes of sale- volume nd material purchoscs. 

c. 	 Different land use ,ras for similar typQ--, oC businesses 

because of residential or other uses combines with 

the business. 

TABVLL V 

Type No. Surveyed (PiaSte r~srectare i06 

C 	 fficie t std, Diation 
_ .....	 forz Irefectivc 

Industrir..L 55 23 9.79
 

Commercial 425 30 0.14
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The computed coefficients show that commercial establish

ments are mor.a efficient at iznd use thain industria1 estcblish

ment, and the ratio of sales to land use 3rea is more,uniform.
 

Tho information githcred durinj a second check on 

selectcd establislhmcentt co;ered during the initi-l survey 

showed such a wvide varic.nce fr.rn initi:-l results in virtually 

every arwer from evry tt.b]Sshmant resurvcy thnat thu, 

validity of calculoted are subject te kustiun.tli_ an-.vjers u 

This problmi is pre.Xnt in all undev(lopfed countries where 

rccord!i are irnaD',qu'te2 or nlun-.xistant ind] fm .r of t1-. 

reprisa! ore rozscnt. Phase II of toe -;tucly ,i.1 dr, i 

comrarisun of survey results with incoue: tax fourr;,Lor
 

selected establishments, from the Director of Taxation. 
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