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. : ‘ ‘Abstract S SR
Urban management ‘in the developing world has been snarled in' the

tangle of urban complexities. Phenomenal population growth, helghtenedrxv
- urban ' poverty, ‘insufficient .essential environmental stock, .over .
utilization off the meager facilities ‘and- consequent deteriorating

living environment, escalating public welfare and protection cost,
persistent: -financial .constraints  due ::to  inadequate . revenue, . non-—
objective orientation :of; -urban development programs, in efficient

urban management system and--chaotic social-political fabric are the .

common features faced by the urban areas of many developing countries.. .
Particularly  .in the case of -.the . developlng world it becomes
1mportant to understand the trade off between urban pressures and -
strive to -find analytical tools which could separate feasible
improvements from Utopian fallures to reduce the w1den1ng gap between
plannlng and management.p
When the factors relat1ng ‘to the area of englneerlng and economlcs
'~ are combined w1th soc1a1 factors, the System Dynamics approach 1s the
- most valuable tool. ‘ '
It is within this context an attempt has been made't0'1n this
study to formulate ananalytical tool which could address the problems
of population, economic activity, essential environmental facilities
and the urban development programs needed to redress the situation
prevailing in the urban area of a developing country. '
Towards this end, an attempt is made to formulate an urban

~development model. and application. to -Madras city of India to assess .

the functional va11d1ty of the model.

l. Introduct1on

-'The migration of rural folks to urban area has. primarily been for
a better job and living conditions. The unproductive low level. of
skills often land them in jobs which are informal in nature and can
not be classified as gainful employment. Yet:the surge of people into
the cities coatinues as the income levels in _the urban areas are
better than what they otherwise would galn "in rural areas.
Nevertheless, the income level in the cities is not commensurate with
‘urban living standards demand and they can ill afford all the services
they are provided with. Thus the huge concentration of people in a
city crushes all attempts to improve the Essential Environmental
Facilities (EEF) in terms of quantity and quality. Facilities utilized
beyond their designed capacity often warrant greater investments for
regular maintenance and replacement resulting in very low level of
investments on creation of new stock.

While the non-affordable characteristics of a vast majority of
population bring in less revenue to the coffers of the City
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Government, there has been increasing demand for social welfare and
public protection. Diversion of huge segment of the city budget for
such welfare schemes 'has not brought about any significant level of
improvement neither in the quality of life nor in the general economy .
It 'has been similar to’ f1ll1ng up a bottomless ‘pit. The pr1nc1ple of
economic prosper1ty Ties "in'“the sustalned economic¢’ growth of a city.
Instead the low level of l1teracy, ‘affordability - and consequent
env1ronmental degradation have “been a deterrent for any economic
improvement (Yamamura 1983, 1984, 1985, 1986). o

" Besides  the spe01f1c nature of economic activities that
characterize an-: urban area, it is ‘the ‘infrastructure and® services that
are available to the dwellers ‘that make it “an urban organism. ‘At
least, that is how an urban dweller often conceptualizes his life as
different from rural living. Implicit in this concept is a better
standard of living which includes other “than higher ‘economic
opportunities, better housing standards and EE' facilities. Several
schemes 'intended to ameliorate the living environment of the  less
fortunate section of" the population’ proved to be of no effect. Efforts
made towards allev1at1ng one problem aggravated another. Thus it is
no longer advantageous to manage the cities” accordlng to a’ set of
Utopian obJectlves and deallng w1th problems 1n 1solat1on as they
arise.

In recent tlmes, time and aga1n, the- short comlngs of the Crlsts
Management' mode of operation has become motre evident 1nsp1re of “the
undesirable experiences gained in attempt1ng such management meéasures.
As "a result, now, many: c1t1es of the- develop1ng world are found
entangled Mith problems "that seem ‘to 'be totally out of ‘control.
Particularly 1n ‘the case of the develop1ng world it becomes 1mportant
to understand the trade—off between urban’ pressures ‘and strive to ‘find
analytical tools ‘which ‘could separate feasible improvements from

. Utopian failures to reduce the widening gap between planning“and
management. ' ' S

The pertinent question, therefore, is what should be’ the form ‘and
content of a comprehensive approach and what is ‘the appropr1ate “tool
to analyze the ex1st1ng system and formulate policies’ for future needs
w1th1n the socio—economic constra1nts preva1l1ng in® the develop1ng
countries. It is w1th1n thls context an ‘attempt has been made’ to ‘in
this study to formulate an analyt1cal tool which could address the
problems of populat10n,'econom1c act1v1ty,,EE fac1l1t1es and the urban
development ‘programs needed to redress the s1tuat1on preva1l1ng 1n the
urban area of a developlng country. e

There have been wide spread contentions that the - system dynam1cs
approach ~when applied to urban development context and s1mulated over
a long" perlod does not reflect the reality as the ‘urban® areas -are
always in‘a“state of flux. Yet the only valuable too that is ava11able
to deal with multivarious complex factors of developing country, the
system dynamics approach is the most approprlate tool. Further, when
the factors relating to the area of engineering and economics are
combined with the Social factors the System Dynamlcs approach is the
most valuable tool (Forrester, 1974a, l974b Th1rumurthy, Yamamura and
Kagaya 1987).

" Under the present context of a develop1ng country and ‘the socio-
economic fabric, any attempt made towards formulat1ng “an wurban
development model needs a long ‘range perspectlve. Drastic results are
not expected to be realized in a short span of ‘time. Since the attempt
in this study is to. formulate a system to énhance the affordab1l1ty
level of the less affordables, which has been the prlme factor in not
influencing the enhanced 1mprovements to the living env1ronment, the
system dynamics approach has been considered most appropriate in this
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study. L ) S
- The experiences of Third world countries in identifying the
fundamental systems particularly relating. .to  the urban dynamics is
minimal  (Alex, Kagaya and Yamamura 1989). Though several studies were
conducted by local experts, international: institutions and individual
resoarchers on .specific problems of urban areas, a .comprehensive
system which could describe the urban .areas of a developing country
has been a much needed tool. It is within this context an attempt in
‘this study is made to formulate a system to identify and assess the
shortfalls in each component of the urban system and to understand the
future efforts needed to be focused. “The system thus formulated is
tested for the city of Madras, the fourth largest city of India
(Developing country). ~ o ‘

2. Methodologlcal Framework of the Study

.In consonance- with the 1dent1f1ed problems. faced by an urban area
of . developlng country .the wurban. organism: .or. the system. has been
conceived as 1llustrated in Figure 1. The . conceptuallzed framework
essentially address the developlng country situation..Although similar
problems are faced by developed countries also, the magnitude of the
problem, the- factors influencing each component of the system and the
system of urban management and the economy are totally different from
that . of developing country. The comprehensive approach involves,
inter—action among the parameters controlling each component . of .the
system in a dynamic state. Each component and its related parameters
state are identifiable at every desired stage so as to give 1everage
for applying the policy options deemed fit to orient the model in the
desired . direction. The system is also. designed to funct1on with
sultable sectorial . modulators so as.. to. avoid greater. osc111at10n
w1th1n the ~model and also to . be realistic with the pract1cal
s1tuat1on.

The Figure 1 1llustrates the complex factors 1nf1uen01ng the urban
system components and their. interaction and also the interaction among
the .components parameters.

(1) Population component . n k

. The population component 1ncludes the socio%economic factors or
parameters. The total  population is classified into three groups
namely, LIG(Lower Income Group), MIG(Middle Income Group), and
HIG(Higher Income Group) based on the affordablllty character1stlcs.
Each group is agaln strat1f1ed accordlng to the. typ1cal age group as
applicable to planning and development of different EE facilities.
Each group is influenced by the demographic characteristics of Natural
Increase and the Social Increase (Michael, W. L. 1974;MMDA. 198]) The
.Natural Increase .includes the birth rate and the death rate. The
natural transfer of populatlon that takes place as the populatlon ages
from one age group to another is also included. The Social Increase
1ncluded the In and Out—mlgrat1on of the population relating to all
age groups of the three population groups.. .

The population sector also includes the transfer of people from
one age group on a population group to the corresponding age group of
another population group due to the upward mobility of population from

lower affordability group to the higher affordability group. However
all these demographic characteristics are inter-related to the
improvement in the Economic activity the EE facilities and the Urban
development program components of the -urban system.
(2) EE facilities component

The EE facilities component of. the system 1ncludes all the sectors
considered under the 'Basic Services' and 'Supplementary Services'
Figure 2 (MMDA 1974). Every sector under consideration comprises of
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socio—economic, physical, engineering and administrative: factors
influencing the sector. The financial aspect relating to each sector
.is considered under two categories of investments, namely, Capital
Investment and Operation Investment or -the running cost..The cost
returns from the individual population group is :related to the
affordability level of the population group and the 'level of the
facilities availed by the individual groups. The private sector
involvement, particularly in the supplementary sector  is also
incorporated to assess - the  extent of  private.. involvement in
delivering such facilities when the upward mobility and the consequent
affordablllty level increases.
(3) Economic activity component

The basic premises with which the model is .conceived: relates to
the upward mobility of the population in terms of affordability, the
Economic activity component deals with the key sectors of economic
activity namely, the New venture Sector, the Organized: Business sector
and the Unorganized or the Informal Business sector (Michael, R. G.
1974a; Nathaniel 1974). New ventures during their growth phase provide
for greater employment opportunity and over a period of time they
attain a stage of maturity beyond which their employment potential :is
leveled off and they fall into the category of organized sector. As
the general economic conditions ‘improve and the application of
technology increases, there begins a pronounced change in the market
forces and the organized sector over a period of time declines in its
vitality and falls into the category of Unorganized sector. or the
Informal sector.

When the city faces less construction of new ventures and sharp
decline of organized sector culminating into Informal sector, the
stage is diagonised to be the economic stagnation stage. When the
stagnation in the economic activity sets in, wurban revival policies
are of paramount importance to revitalize the economy: and to foster
sustained economic growth. To state the obvious it is not easy to
bring in such a revitalization in a short period of time particularly
in the case of developing country unless, measures pertaining to
restructuring the taxing system and development of Man power resource
need to be attempted on a massive scale. Specific urban development
programs like construction of sites and services programs and job
creation of new job opportunities should also .be attempted
simultaneously (MMDA 1978). ,

(4) Urban development program

‘The basic premises with this model is conceived relates to the
improvement of the affordability level of the different cross-section
of the population. Such .an attempt needs a comprehensive ' urban
development program. - It ‘is not. an easy task to improve the
affordability level over a short period of time given the socio-
economic fabric of the cities. And therefore the model assumes that,
when the general economic level improves there will be a simultaneous
and gradual improvement in the affordability level of all groups of
population and when there is a concerted effort to increase the upward
mobility of the population, by virtue of reaching a better economic
standard the affordability will also increase. Thus, the model is
built to accommodate the improvement in the affordability level at two
stdges, one within the population group itself and the second, when
the upward mobility increases.

-Specific urban development programs identified in accordance with
the stated obJectlves to stimulate the economic activity are as listed
below;

i. Family Planning Program
ii. EE Facilities Investment Program




Page 696 System Dynamics '91

iii. New Venture Comnstruction Program
iv. Unorganized Business Replacement Program
v. Job Training Program
vi. Job Creation Program
vii. Tax Restructuring Program
viii. Tax Per—Capita Subsidy Program
It is obvious that these specific urban development programs are
intended to stimulate all the component parts. of the urban development
program. The urban development programs are incorporated in the model
in such a way that any one of the program or all of them can be
instituted at any point of time within the plan period. Importance can
be imparted to any program or multiple programs. depending upon the
severity and the priority needs of the problem.

3. Simulation Analysis '

The first simulation attempts to establish the possible trends and
changes that are likely to occur over the horizon year (2005) on
continuation of the current level of wurban development activities
relating to all sectors under consideration as given in the base
model. In the second simulation special urban development programs
designed to enhance the economic activity and the affordability levels
(the most urgent needs) are introduced. The reason for introduction of
such programs is based on the principle that when the levels of afore
said components increase there will be simultaneous ‘increase in the
levels of EE facilities (due to increase in demand), revenue and
reduction in the population due to increased awareness of the need for
the family planning programs. Reduction in the population can be
achieved once the education and economic levels .of the society
particularly the LIG are increased.

In the third simulation run considering the findings of simulation
1 and 2 and the grave environmental conditions prevailing in the EE
facility sectors, programs designed to enhance the quality of the
facilities in tune with the increase in demand have been introduced
having the simulation 2 model as the base model.

The results of simulation 1 clearly establishes the deteriorating
conditions in ‘all sector of the Madras urban activities. The LIG
population increases manifold, the MIG and HIG population exodus is
pronounced, decrease in the revenue is increasingly felt, the EE
facilities deteriorate further and the whole urbanm scene depicts a
chaotic situation beyond any means of reversal.

On application of the suggested urban development programs, there
is a pronounced improvement felt 'in all the sectors, with greater
reduction in the birth rate, improvement in the affordability levels
and consequent availability of better stock of EE facilities. Enhanced
revenue to the government coffers will drive the government to invest
more on the EE facilities proportionate to the rise in demand, which
again will induce greater employment opportunities. Continuance of
such urban development program at the appropriate time and scale will
set the wurban economy rolling on the desired level so that the EE
facility stock is maintained to the desired standard.

In the second run, the model however shows and increase in the
population. This increase is mostly attributed to the increase in the
MIG and HIG population. The LIG population is considerably reduced due
to reduced birth rates, less in-migration and higher mobility rate.
This is the most favorable condition to launch any further urban
development programs towards achieving better environmental standards.
However, towards the end of the plan period, the new venture growth
does not show significant rise and the consequent effect is felt in
the HIG workforce out—-migration. This however does not provide the
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favorable atmosphere to maintain adequate quality of services. The
reduced mobility of MIG population to the HIG, at the end of the plan
period does not ‘also provide for conducive atmosphere for sustained
economic growth. These imply that unless large scale investments are
made in projects which are capable of providing for large scale
employment opportunities the urban system will ‘again delve back to the
original conditions prevailed in 1981.

Further implications of such decline in the economic activity at
the end of the plan period imply that, the tax structure should be
revitalized commensurate with ‘the demands for high order service
facilities and the 'subsidy programs have to be restrictéd to the
most vital sectors such as Education and Medical sectors.

It is also ‘imperative that, while the -quantity of the EE
facilities is enhanced, the quality of the facilities must also be
substantially enhanced since the Education sector, Water supply sector
and the sewerage sectors suffer from unacceptable gquality. Current
efforts towards Family Planning have to be enhanced for more desirable
level of population growth.

" In Simulation 2 the maximum reduction that has been achieved in
the ' birth rates 'in all groups of population is only 5%. Unless
concurrent efforts are taken to reduce the population growth
irrespective of religion and other influences, any amount of public
investment will not bring in the desired results. By virtue of
improved service facilities there will be a significant reduction in
the death rate which again will increase the total population.

The regional development and small and medium size city
developments programs should be vigorously perceived to lessen the
burden on the Madras city. These programs certainly will have greater
influence on the growth of Madras city, however the growth of Madras
city itself is not anticipated to have overwhelming influence on other
area of the State.

The simulations 1 to 3 illustrate the salient features of the
simulation 3. When compared to the results of simulation 2, there has
not been major changes observed. However, there is marginal increase
in both LIG and MIG population and decrease in the HIG population. The
observed changes are due to the marginal increase in employment
opportunity for LIG and MIG and consequent proportional increase in
the in-migrants, and reduction in the death rate.

While the mobility of MIG to HIG has increased due to increase in
the organized sector activity, the reduction in the unorganized sector
replacement and new venture creation have reduced the LIG to MIG
mobility and HIG population (increase 1in out-migration). Though
programs intended to enhance the quality of service have been
introduced the construction rate of EE facility has not been effected
through the modulating constants in view of the financial burden on
the local government and therefore influence on employment is very
less. However on increasing the construction rate and the tax rates
there will be a significant change achieved. This could form the basis
for the subsequent simulation runs. The significant changes achieved
in this simulation are; reduction in birth rates and enhancement in
the EE facility level.

4. Conclusion

The simulation results of the present study thus establishes the
imperative need to identify the most probable dynamic changes expected
during a  foreseeable future in order to frame appropriate urban
development policies to direct urban development in the desired
direction rather than trying to direct urban development in the
desired direction rather than trying to achieve a balance among the
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urban activities over a long period and to understand the urban
complexities.

. The analytical urban development model framed to address the urban
system (Madras City) of developing country and the simulation results
have clearly established the functional validity of the model. Since
the present model is the true representation of a developing country
and provides for deeper insight to the various facets of urban
problems found common in the developing world, application of this
model to similar. urban areas will prove to be valid with moderate
modification in the structure of the model rather than the governing
principles. It is strongly established by this model that, it is vital
to concentrate on programs intended to enhance the upliftment of the
urban poor, for. successful implementation of programs directed to
.ameliorate the 1living environment and to rectify the failures of
Utopian approaches hitherto followed (Yamamura 1989a, 1989c).
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