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MANUFACTURING AS A LEADING SECTOR
IN CITY PLANNING

by Dr. KARIMA KORAYEM+*

1 — Introduction :

Since everything in economics depends on everything else,
the question that one will be faced with when planning a new
city is where to start ? Which variables (investment, employ-
ment, income, ete.) shall we start to determine first ? Also, which
sector shall we start with, taking into consideration the feed-

Jacks between the sectors and between the economic variables

within each sector ? For example, the number of workers in the
service sector depends on the amount of investments allocated to
the sector. However, investment in the service sector is determin-
¢d by the expected total demand for services, which depends on
the number of workers (and their families) in all the sectors in
the city including the service sector. '

The interrelationships among the sectors and among the eco-
nomic variables within each sector as well is not all what should
be taken care of when planning a city. Another important factor
that affects the planning process of the new city is the choice
of the leading sector, i.e. the sector which initiates and leads the
growth of the city in the future. It is believed that the manu-
facturing sector is the most appropriate one to choose as the lead-
ing sector if the objective is to plan an industrial city. -

Finally, it should be mentioned that planning a new city is a
macro as well as a micro process. In the first stage of planning
some economic variables are supposedly determined on the macro
level, then a more detailed analysis on the micro level is pursued
in the following stage. For example, a macro approach is used
to determine investment on the sectoral level in the city, then
a micro analysis will be carried out to allocate investment in the

*Assoclate Professor of Economics, El-Azhar University, Nasr City.
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40 L'EGYPTE OONTEMPORAINE

manufacturing sector among large, medium and small size in-
dustries, and within each category among different 'projects),

This paper is concerned only with the macro part of city
planning. It aims at presenting a simultaneous equations model
which can be used to estimate some important aggregate econo-
mic variables that are needed in planning a new city. Manufactur-
ing is used as the leading sector in the model. The paper is di-
vided into four sections :

The first section is the introduction.

The second section presents' the underlying assumptions of the
model.

The third section includes a graphic presentation of the model,
while

The fourth section includes its mathematical presentation.

2 — The Underlying Assumption of The Model :
The underlying -assumptions of the model are :

First, the economic activities in the new city are divided into
three sectors : manufacturing, services and construction sec-
tors.!

Second, the construction period of any building is one year.?

Third, the model uses fixed coefficients. There may be a need to
change these while projecting the distant future, either be-
cause of the change in technology or as a result of the chan-
ge in the city size.

3 — The Graphic Presentation of The Model :
Figurei (1) shows the graphic presentation of the model.

(1) The agricultural sector is deliberately left out, since in the case of
New Ameriya City, for which this model was originally built, there is
sufficient agricultural products in the vicinity.

(2) This assumption can be relaxed as shown later, see p. 11.
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42 L’EGYPTE CONTEMPORAINE

The predetermined variables in figure (1) are shown by the
dotted-line boxes. These are : investment in manufacturing, net
internal migration to the new city, increase in investment in ma-
nufacturing in (t41), change in net internal migration to the city
in (t+1), and natural increase in population. The figure shows
that, given these four predetermined variables, the aggregate va-
riables of sectoral investment and employment, and the total in-
habitants of the city can be estimated.

The graplic presentation of the model as shown in figure (1)
can be traced as follows : First, the amount of investment allo-
cated to manufacturing in the city in year (t) (box 2) will be
determined. Knowing that, the number of workers (and their
families)! working in the manufacturing sector (box 3) can be
estimated accordingly. The planned amount of investment allocat-
ed to the services sector,? (box 5) will be determined by knowing
the numbers of workers (& their families) working in the manu-
facturing sector (box 3), the number of construction workers
(& their families) involved in building factories, homes, infra-
structure, etc., that should be ready in year (t+1), (box 4), net
internal migration to the new city (box 6), and also the number
of workers (& their families) working in the services sector (box
7). But, it should be noticed that the estimation of the number of
workers (& their families) in the services’ sector (box 7) and
the amount of investment in the services’ sector (box 5) are so
interdependent that the farmer variable (box 7) is determined by
the latter (box 5), & vice versa. The inhabitants of the new city
in year (t) (box 8) will be estimated by adding the number of
workers (& families) in the manufacturing sector (box 3), the
number of construction workers (& families) needed to construct
the buildings of year (t+1), (box 4), net internal migration to
the city (box 6), and the number of workers (& families) work-
ing in the services’sector (box 7). The amount of investment in
housing in year (t), (box 9), will be determined according to
the estimated inhabitants of the new city (box 8). The number
of construction workers in year (t—1) who are needed to build

(1) The average size of the family is assumed to be 5.
{(2) The services’ sector iIncludes : roads, transportation system, Schools,
hospitals, banks, shops, ete.
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the factories, houses, etc., that should be ready in the city in
year (t), (box 1), are estimated depending on our estimates of
the investments in manufacturing (box 2), in services (box 5),
and in housing (box 9).

"The same procedure will be repeated to estimate the aggre-
gate economic variables — investment, employment and popula-
tion — of the city in the year (t+1) & the following years, given
the annual rate of growth of the manufacturing sector, the an-
nual natural increase in population, and the annual change in net
internal migration to the new city. This can be shown clearly
from figure (1) as follows :

Given the annual rate of growth of the manufacturing sector,
the increase in investment in manufacturing (box 10) can be
determined. The increase in the number of manufacturing
workers (& their families), (box 11), will be estimated according-
ly. The planned increase in the investment in services, (box 13),
is estimated depending on the increase in manufacturing workers
(& families), (box 11), the construction workers (& families)
needed for the building in year (t+2), (box 12), the change in
net internal migration (box 14), the natural increase in the in-
habitants of the city (box 15), & the estimated increase in the
services’ workers (& families), (box 18). However the increase in
services’'workers (& families), (box 16), is estimated interdepen-
~ dently with the increase in investment in the services sector (box
- 13). The natural increase in the population of the city in year
(t+1), (box 15), is estimated by having the inhabitants of the
city in year (t), (box 8), & the given annual natural rate of in-
crease of the population. The increase in inhabitants of the city
in year (t+1), (box 17), is the sum of the boxes (11), (12),
(14), (15), & (16). The planned increase in the investment in
housing in year (t+1), (box 18), is determined according to the
estimated increase in inhabitants of the city (box 17). Finally,
the planned increase in investment in year (t+1) in manufactur-
ing (box 10), services (box 13), and housing (box 18) determine
the number of construction workers (& families) in year (t),
(box 4), since the construction period of any building is assum-
ed to be one year as mentioned above.
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4 — The Mathematical Presentation of the Model :

WC (t—1) =a M (t) + bSEH) + ¢ H(t) (1)
s =d1(t) \ _ (2)
H (t) =el (t) : (3)
I(t) = FWM(t) + FWS(t) + FWC(t) + NIM(t) (4)
FWM (t) =5 WM (t) ' (5)
WM (t) =h M (t) (6)
FWS (t) =5 WS (t) (7
WS (t) =g S (t) (8)
FWC (t) =5 WC (t) ' (9)
AWC (t) . =a aM(t+1) +baS(t+1) + ¢ aH(t+1) (10)
AM (t+1) =KW x™ @ | (11)
AS (t+1) =d al (t+1) (12)
AH (t+1) =eal (t+1) (13)
AT (t+1) =RIxI (t) (14)
AWM (t+1) =h AM (t+1) (15)
AFWM (t+1) =5 AWM (t+1) (16)
AWS (t+1) =gAS (t+1) - (17)
AFWS (t+1) =5aWS (t+1) (18)
AT (t+41) = A FWM (t+1) + AFWS (t+1)
+ AFWC (t+1) + NIM (t+1) +
+RR1(t) ' (19)
AWC (t+)  =AFWC (t+1)-/ 5 (20)
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3 where WC = number of workers in construction
’ ' M = investment in manufacturing
S = investment in services
: H = investment in housing
- I = number of inhabitants

WM = number of workers in mé.nufacturing

FWM = number of workers in manufacturing
and their families

WS = number of workers in the service sector

FWS = number of workers in the service sector
and their families

FWC = number of workers in construction
and their families

NIM = net internal migration to the new city
NR = natural rate of growth of the population

RM = rate of growth of the manufacturing sector
§ A = change
t = time

a = the average number of construction workers needed
for each pound spent on investment in manufacturing.

b = the average number of construction workers needed
for each pound spent on investment in services.

¢ = the average number of construction workers needed
for each pound spent on investment in housing.

d = investment in services required for each individual.
e = investment in housing required for each individual.

f = the number of manufacturing workers needed for each
pound spent on investment in manufacturing.

g = the number of services workers needed for each pound
spent on investment in services.

— 45 —




w

46 L’EGYPTE CONTEMPORAINE

A — The Variables Used in the Model

The exogenous variables are : M (t), RM, RI, NR, NIM (t), A
a, bedef g :

The endogenous variables are : WC (t-1), S(t), H(t), I(t),
FWM(t), FWS(t), FWC (t), WM (t), WS (t), WC (t), AM(t+1),
AS (t+1), AH (t+1), aI (t+1), AWM (t+1), AFWM (t+1),
AWS (t+1), AFWS (t+1), AFWC (t+1), AWC (t+1).

- B — The Solution of the Model

Substituting equations (2), (5), (8), (7), (8) & (9) into
equation (4) ; and substituting equations (11), (12), (13), (14)
into equation (10) we get two following equations :

(1—5gd) I (f) =5hM (t) + 5 WC(t) + NIM (t) I~
and WC (t) =aRM X M (t) + (bd + ce) RIX I (t) II

Solving equations I and II simultaneously, we get the values
of I (t) and WC (t) as follows :

I(t) = [5(h+RM) M(t)+ NIM(t)] /
[1—5gd—5(bd+ce) RIl & WC(t) = aRMXM(t) +
[(5(h+RM)M(t) +NIM(t) ) (bd+ce)RI] /

[1—5gd — 5(bd+ce) RI]

Knowing I(t) and WC (t), we shall be able, then, to solve for
the rest f the endogenous variables in the model.

C — Model Operation and Extension : ‘

The model can be extended to cover any additional number
of years, i.e. year (1+2), year (t+3) ..., year (t+n). For each
additional year, the equations from (10) to (20) will be repeated

 after adjusting them to the relevant period, consequently, the
model can be used to project the sectoral levels of investments
and employments, and the inhabitants of the new city at any
year in the foreseeable future,

Finally, it should be mentioned that the assumption regard-
ing a one year length of the construction period of the buildings
can be changed allowing a relatively longer or shorter construc-
tion period without distrobing the functioning of the model (after
making the appropriate adjustments in the relevant variables of
course).
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