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1. Urban Changes

Urban areas” are in general inclined to change dynamically. There would be no question ab
that. And yet, this concern would lead us to somehow enthralling wonder of the dynamic proces
of urban growth and decline. The primary purpose of the present paper is to obatain an explor
insight into this wonder, through the window of analytical method of the ROXY index and
theoretical framework of the spatial-cycle hypothesis. With this intention, we first examine -
spatial redistribution processes of population in a system of approximately thirty largest cities
each of Indonesia, Japan, Sweden and the USA. Secondly, based on the results of the abc
examination, we investigate the chronological time-lags appearing to exist among the four co
tries with respect to spatial-cycle stages observed for their city systems.

In this paper, cities are employed as spatial units®. In this conncetion. Table 1 would give
useful clarification of the fundamental concepts of four technical terms which are closely associat
with our investigation. This table is constructed in a form of two-dimensional matrix. C
dimension is dichotomously divided into intra-city (i.e., within a city) and inter-city (i.e., amc
cities) elements. Another one is dichotomized into agglomeration (7.e., convergence) and deglome
tion (i.c., divergence) elements. As can be explained through the position of each cell in the 2
matrix of Table 1. the term centralization would imply the spatial agglomeration of populat:
within a city towards its innerring zone®, while the term decentralization would imply the spat
deglomeration of population within a city from its inner-ring zone towards its outer-ring zone".

the term conceniration would ! - implied the spatial agglomeration of population in a system
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cities towards larger cities in terms of population size, while by the term deconcentration would be
implied the spatial deglomeration of population in a -system of cities from larger cities towards

less-large cities®.

2. Saptial-cycle Path and ROXY-index Value

The spatial-cycle hypothesis which was originally conceptualized by Klaassen®, points out the
existence of cycfical tendencies underlying the phenomena of urban growth and decline. Table 2
shows the basic skeleton of an outgrowth-version” from the original spatial-cycle framework for
the study of inter-city analysis. This outgrowth-version has the spatial-cycle path which is com-
posed of four recursively transmuting stages. They are accelerating concentration, decelerating
concentration, accelerating deconcentration, and decelerating deconcentration.

One of the indicative instruments to quantitatively trace the course along the spatial-cycle path.

Table 1 Two-dimensional Matrix for Analysis of Spatial Redistribution of City Population

Dimension composed of 1
agglomeration and Spatial Spatial i
. atia
deglomeration elements pati . P ] |
agglomeration deglomeration |
. . ie., i i.e., spatial :
Dimension composed of (d.e., spatial ( di P )
. . . . C ivergence
intra-city and inter-city onvergence) g
elements
Intra-city phenomena o L.
. . . Centralization Decentralization
{i.e.. phenomena within a city)
Inter-city phenomena . .
. .. Concentration Deconcentration
(i.e., phenomena among cities) !

Table 2 Spatial-cycle Framework for a System of Cities: Four Stages in
Process of Snatial Concentration and Deconcentration of Popula-

tion
Spatial redistributio: Four stages appearing along
population spatial-cycle path
Concentration towards larger Stage-1 Accelerating concentration
cities Stage-2 | Decelerating concentration
Deconcentration from larger Stage-3 Accelerating deconcentration
cities Stage-4 Decelerating deconcentration

Source - Constructed from Kawashima and Hiraoka (1993)
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would be the ROXY index®. A type of the ROXY index which can be used for the inter-city anal
is defined as shown in Table 3. This definition applies the population level of each city as
weighing factor in calculation of values of the ROXY index.

Table 4 furnishes us with the possible implication® on the ROXY-index values. As indicatec
this table. the ROXY-index value would be (i) positive and increasing for the stage of accelera:
concentration, (ii) positive and decreaing for the stage of decelerating concentration, (iii) nega:
and decreasing for the stage of accelerating deconcentration, and (iv) negative and increasing
the stage of decelerating deconcentration. The ROXY-index value would be at or in the vicinit
zero when the stage of spatial redistribution process is neutral from the phenomena of b
concentration and deconcentration. Based on Tables 3 and 4, we can construct Figure 1.
wavelike-cyclic curve in this figure diagrammatically shows the movements of the spatial-cycle p
in terms of changes in the ROXY-index values for the inter-city analysis.

3. Spatial-cycle Stages of Four Countries

In order to examine the stages of the spatial-cycle path for a system of cities of Indones
Japan, Sweden and the USA respectevely, we applied the ROXY-index approach to the inter-c
data obtained from each of the four countries. We initially intended to pick up the thirty larg:
cities in the year 1980 for Indonesia, Japan and the USA, and those in the year 1987 for Swed

Table 3 Definition of ROXY Index for Inter-city Analysis: With City Population Used a.
Weighing Factor

WAGR, ...

ROXY Index = [ S 1.o]x 10¢
(N2

"

E(Xfx ’.ﬁ.ﬁ-l)

= =t x —2— 10} x 10*

2 Xf 2 ri.t+l

i=1 i=t
where
Xf : population of city { in vear r
yhet : annual growth ratio of population in city / for the period between years

t and /—1. vhich is defined as the k-th root of " “°x!

n : number of cities

WAGR,... : weighted average of annual growth ratio of population in each of i cities
for the period between years ¢ and ¢ +1, which is equal. in case population
level of each city is used as the weighing factor. to
SxEX et/ T xt
=1 1

=

SAGR,.., :simple average of annual growth ratio of population in each of 1 cities for

the period between years ¢ and ¢+ 1, which is equal to E| réttin
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However, due to the partial unavailability of consistent time-seriese data, we omitted some cities

out of the thirty (30) largest cities in each country. Eventually,
Tables Al through A4 in the appendix. twenty five (25) cities in

we arranged the data. as shown in
Indonesia (for the period 1961-90),

twenty-three (23) cities in Japan (for the period 1960-90), twenty-six (26) cities in Sweden (for the

Table 4 Spatial-cycle Implications of ROXY-Index Values for Inter-

Population Used as Weighing Factor

city Analysis: With City

A B C D
Sign of Pattern of spatial Speed of spatial
ROXY-index redistribution State of changes in redistribution
A - e . . .
value process of population ROXY-index value process of population
among cities among cities
Increasing Accelerating
Positive Concentration Levelling-off Constant
Decreasing Decelerating i
IL; t
Neutralilty from both Increasing Start of ACon®
concentration and —
. . Continuation of
Zero deconcentration Levelling-off I ;
(viz. symmetric growth neutrality |
or decline'”) Decreasing Start of ADcon™ 1
Increasing Decelerating ’
Negative Deconcentration Levelling-off Constant l
Decreasing Accelerating ’
Notes

(1) The spatial redistribution pattern of the ‘symmetric grow

the following three sub-patterns:

(i) Balanced growth or decline (

share of population by cities.
(i) Bell-shaped growth or decline (BSGD): The growth-rate curve is bellshaped. reflecting the
‘medianization’ of population over cities of different sizes in population. The ‘medianization’
means the increases in population share by cities of medium sizes in population and. at the
same time, decreases in population share by cities of smaller and larger sizes in population.
(iii) Cup-shaped growth or decline (CSGD) : The growth-rate curve is cup-shaped. reflecting the
‘bipolarization’ of population over cities of different sizes in population. The ‘bipolarization’

th or decline’ conceptually includes

BGD): The growth-rate curve is nearly flat, reflecting the fixed

means the increases in population share by smaller and larger cities and. at the same time,
decreases in population share by medium-sized cities.
(2) The abbreviatory notation ‘ACon’ stands for accelerating concentration.
(3) The abbreviatory notation ‘ADcon’ stands for accelerating deconcentration.
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Figure 1 Diagrammatic Movement of Spatial-cycle Path in terms of ROXY-index Value:
Wavelike-cyclic Form set for Inter-city Analysis

Vatue of ROXY index

Toe

: Notes AC: Stage of accelerating concentration

‘ j DC: Stage of decelerating concentration

| AD: Stage of accelerating deconcentration
i

- \( e [ e st \[) e ¢ et [)[)——; . i
| l : DD : Stage of decelerating deconcentration

period 1950-87) and twenty-nine (29) cities in the USA (for the period 1960-80).

We used the above data to calculate the ROXY-index values. In this calculation. we standard-
ized the value of the ROXY index by employing the annual growth ratio and the level of population
at the midpoint in the time segment of data interval. An example of the calculation for the five-year
span data. is given by Table 5 to describe our calculation method more concretely. Table 6 shows
the computed results of the ROXY-index values as well as the marginal values of the ROXY index.

From this table, we obtain Figure 2. It diagrammatically illustrates. by means of wavelike-
cvclic form, the course of the spatial-cycle path followed by the city system of each country. From
Table 6. we also obtain Figure 3 which diagrammatically illustrates the spatial-cycle path by means
of circular-cyclic form. With the help of these two figures, we might perhaps point out that the
values of the ROXY index in Table 6 would suggest the followings.

(1) The city system of Indonesia seems to have been deceleratingly concentrating until the middle
of the 1980s. Towards the end of the 1980s, the Indonesian city system appears to have entered
into the early stage of accelerating deconcentration*?.

(2) The city system of Japan seems to have been acceleratingly deconcentrating until around the
year 1970. Towards the end of the 1980s, the Japanese city system appears to have been
approaching the final stage of decelerating deconcentration.

(3) The city system of Sweden seems to have been at the last stage of accelerating deconcentration
in the second half of the 1960s. In the second half of the 1980s. the Swedish city system appears __

to have just completed the stage of decelerating deconcentration and entered into the very early
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Table 5

Calculation of ROXY Index Based on Annual Growth Ratio:
Span Data (1980-85)

7
ROXY Index= [ 44K 10) x 10°
where
WAGR=S | r} x BLEEE =3 |r!x
a 2‘ J.2.5 =1 i=1
=1
é [ riv X X(_o]
ﬁ". ( ¥ X Xl.O]
" \‘5_ .I_;'-
i~ {[ ‘\10‘ ] X Xl‘o}
- " X__ “
< 65 .
l‘:l ([ XI.O ] X X&o}
. n X'..s L]
2 r’l ,g‘, [ 0 J
SAGR = = =

X.o : Population of city 7 in 1980
X:s : Population of city / in 1985

. NXis
xi.Z.S- i X;

7:  : Five-year growth ratio of city /

Example for Five-year

X Xio

for the period 1980-1985

Table 6 Values of ROXY Index and Its Marginal Values
(@) ROXY Index for a System of 25 Cities in Indonesia : 1961-90

Period 1961-71 | 1971-80 | 1980-90
ROXY 75.3 344 —14.6
AROXY —4-3 —4.7 —=3.2

(b) ROXY Index for a System of 23 Cities in Japan : 1960-90

Period 1960-65 | 1965-7 1970-75 | 1975-80 | 1980-85 | 1983-90
| ROXY =522 -—1116] —109.0 —69.2 —-223 —18.8
AROXY —11.9 =37 4.2 8.7 5.0 0.7

() ROXY Index for a System of 26 Cities in Sweden : 1950-87

| Period 1950-60 | 196065 | 1965-70 | 1970-80 | 1980-87
|

'LROXY 445 -1697| -2973| —g97 0.2
( AROXY —167| -202 5.6 18.7 12.0

(d) ROXY Index for a System of 29 Cities in USA : 1960-80

| Period 1960-70 | 197075 | 1975-80 |
| ROXY —51.7] -280] -—117
—

| AROXY 32 32 33

I

Value

\I"

AROXY

AROXY

20
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=20

— 30

20-
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Figure 2 Empirical Results: ROXY Index in Wavelike-cyclic Form
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DC : Stage of decelerating concentration
AD: Stage of accelerating deconcentration
DD : Stage of decelerating deconcentration
O : Indonesia
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The scales of the vertical axis are not neces-

sarily identical for all countries.

Figure 3 ROXY Index in Circular-cyclic Form
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stage of accelerating concentration again, videlicet the very early stage of accelerating recon-

centration.
(4) The city system of the USA seems to have already been at the advanced stage of decelerating
deconcentration in 1960. In the late 1970s, the US City system appears to have been very close

to the start of the stage of accelerating concentration, viz. acceleration reconcentration.

4. Conclusion: Is Urban Drama Predestined ?

In light of the above investigation, the Japanese city system seems to have been behind the US
city system by approximately fifteen years along the spatial-cycle path of the population redistrubu-
tion. The Indonesian city system seems to have been behind Japan by at least twenty vears.
Meanwhile. the city system of Sweden seems to have been somewhere between the US and Japan
along the spatial-cycle path. In other words, as to the course along the spatial-cycle path. there
seems to exist the chronological time-lag of 15 years between the US city system and the Japanese
one, and perhaps the time-lag of more than 35 years between the US city system and the Indonesian
one.

The knowledge on what has been aforementioned on the time-lags over the spatial-cycle path,
might be of some use in making urban policies and plannings. That is, the urban policy-makers in
less-advanced countries in terms of the spatial-cycle stages, may be able to avoid repeating the same
kinds of mistakes as the more-advanced countries along the spatial-cycle path have already done.
Moreover. the less-advanced countries may be able to enjoy precious chances to enhance and
reinforce the system and structure for gemeral urban-necessities more timely than more-advanced
countries. It is because the former countries can learn valuable lessons as to effective design and
implementation of urban policies from the experiences of the latter countries.

The spatial-cycle hypothesis stresses that the basic principle of the spatial-cycle path for the
system of cities can hold more or less regardless of social, economic, cultural, pelitical, historical
and geographical differences among countries. Somewhat exaggeratingly speaking, urban policy-
makers have no choice in making urba plannings but move forward along the spatial-cycle path.
They can neither stop the cyclical movement nor change the movement backward. They can
however, depending on the purposes and strategies of urban policies, speed up or siow down the
velocity of the movement along the spatial-cycle path. Or, they can also manipulate the amplitude
of the cyclic curve of the spatial-cycle path, by changing the amplitude shallower or deeper.

Metaphorically speaking, in case vou are an urban-policy maker, the title of the urban drama
that you are supposed to direct is destined in advance. Only what you can contribute to the urban
drama as policy maker. is to direct the play in front of the urban citizen more entertainingly and
less boringly. It is as if you had to conduct a predetermined programme of Othellp but yvou can not

change the programme to King Lear even though you would like to choose it. All what you can

manage is to create an enthralling scenario of Othello, and to appropriately assign the parts of the™

play to the available outstanding actors and actresses based on vour policy-making ability and
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prospective visions. In this sense. despite of the presumable existence of the predestined direction

of spatial-cycle path that you can not avoid, you can still have a chance to make your own urban

policies in such a way that they would significantly increase the well-being of the urban scciety.

Notes

j§]

2)

R
4)

6)

8)

9)

10)

The term of urban areas would imply. in this paper, cities, metropoli, or any of other areas of population
agglomeration.

Among conceivable spatial units, would be neibourhood-communities, census tracts, villages. towns, city
centers. cities. urbanized areas. suburbs. metropolitan areas. non-metropolitan areas. megalopolitan
areas. rural areas. subnational regions. nations, and sub-giobal areas.

The inner-ring zone is conceptually identical, in this paper. to the city core or city center.

The outer-ring zone is conceptually identical, in this paper. to the suburbs or outskirt area.

In case metropolitan areas instead of cities are employed as spatial units for investigation. the interpre-
tation of the four terminologies appearing in Table 1 would remain almost similar. The only minor
conceptual change, however, is that the boundary line separating the outer-ring zone from inner-ring
zone within a metropolitan area tends to be delineated somewhat more outward from the urban center
than the boundary-line between the two zones within a city.

See Klaassen and Paelinck (1979) and Klaassen et al. (1981) for the original concepts of the spatial-cycle
framework.

See Kawashima and Hiraoka (1993b} for the discussion on the basic features of both original and
outgrowth-versions of the spatial-cycle framework.

The ROXY index is actually a comprehensive measure useful for general quantitative analyses of
spatial-cycle type of redistribution processes of population and other variables on socio-economic
activities. For more detailed discussions on this index and results of its emprical applications, see
Kawashima (1982, 1985, 1986a, 1986b, 1986c, 1987, 1989) and Kawashima and Hiraoka (1983a. 1983b).
When we try to understand implications given in Table 4, it should be kept in mind that conditions
provided in column A are necessary condgitions for their corresponding redistribution-patterns appearing
in column B. and that conditions provided in column C are also necessary conditions for their corre-
sponding speed-changes appearing in column D.

For the discussion on the recent urbanization phenomena as well as on deconcentration tendency of

population and other socio-economic activities in Indonesia, see for example Alatas (1992) and Azis

(1992).
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