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THE DETERMINANTS OF AGGLOMERATION ECONOMIES
IN INDONESIA AND THE PHILIPPINES

By Umar Juoro*

The paper chiefly measures agglomeration economies in both the produc
tion and consumption sectors in Indonesia and the Philippines. Its empirica
model estimates the returns to scale parameter which represents localizatior
cconomies for three-digit manufacturing, and urbanization economies for thi
entire consumer service sector. Regression results confirm the role of agglomera
tlion economies in explaining the concentration of producers and consumers ir
large urban areas. Agglomeration economies for the manufacturing sector ar
seen to arise from localization economies and those for the consumer service
sector, from urbanization economies. The paper also features briefly a survey o:
literature on agglomeration economies, an assessment of industrial and consume:
service distribution in the two countries, and policy recommendations.

1. Introduction

The standard economic model
geneous input of production leads us to a situation of a world
without cities. Given such a situation, economic activity is spread
uniformly over the entire area because, under the standard economic
assumption, unit costs do not vary with the level of production and
transportation costs are not included, assuming all products are
produced at the location at which they are consumed. In other

words, there are no benefits from the agglomeration of economic
activity.

which treats land as a homo-

*Research Associate at the Inst
Education and Information (LP3ES
Juoro’s M.A. thesis (1989). The au
Paderanga, Jr. for his suggestions,
support.

itute for Economic and Social Research
), Jakarta, Indonesia. This paper draws on
thor would like to thank Dr. Cayetano W.

and the Ford Foundation for financial

141



R e

The main benefit that we can derive from the existence 6f citiel!
is the economies of agglomeration. Large cities provide an essenti
benefit in the form of transport cost saving. Moreover, households alg
enjoy the external economies of cities. They have opportunities for
earning higher incomes and a wider choice in jobs, shopping facilitiel
and housing. For economists, therefore, the geographical aspects of i
city's location are a secondary consideration; the key variable is ecos
nomic agglomeration.

The objectives of this paper are three-fold: first, to give a brief
review of literature in agglomeration economies, covering both
theoretical and empirical works; second, to show empirically whether
localization or urbanization economies are responsible for the cons
centration of industries in large urban areas; and third, to extend the
empirical validation of urbanization economies to include the role of
producer services and empirical validation for consumer agglomeras
tion (the role of consumer service). The data used pertain to Indox
nesia and the Philippines.

This paper consists of six sections. The second section providet
a brief survey of both theoretical and empirical literature on agglos
meration. Section 3 provides a conceptual framework on which th
empirical investigation discussed in the following parts is based. Se¢
tion 4 provides an assessment of industrial and consumer service dlBJ
tribution in Indonesia and the Philippines. Because of data in
adequacy, consumer service distribution in Indonesia is not dis
cussed. Section 5 is an empirical investigation which specifies th¢
specific production function according to the available data anq
presents the empirical results. Section 6 provides the summary and
conclusions and policy recommendations.

2. Survey of Literature

2.1. Theoretical Approach

Traditionally the agglomeration theory is explained either from
the production side or the consumption side. The former approach
follows the theories starting from Weber’s contribution. Weber
(1929) was one of the first to raise the question of why several
plants tended to locate near each other. According to Weber, agglos
meration (deglomeration) economies determine whether industries
concentrate in one place or are decentralized to more than one pla\ce.-r
Hence, agglomeration economies result from agglomeration factors,
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und not merely from causes of orientation such as transportation and
lnbor orientation (pp. 134-135).

Hoover (1937) criticized Weber’s agglomeration theory for not
(listinguishing three distinct forces acting upon local production costs,
namely (i) large-scale economies, a scale economy internal to the
firm at a particular location (see Mills, 1967, and Dixit, 1973); (i)
localization economies, external to the firm at a particular location
but internal to the industry (see Henderson, 1974); and (iii) urbaniza-
llon economies purely from the production side, external to the
Industry at a particular location but internal to the urban area (see
Arnott, 1979 and Upton, 1981.)!

The second approach to agglomeration theory refers to the con-
centration of population in large urban areas because of the provision
of public goods (see Flatters, etal. 1974 and Arnott and Stiglitz,
1979) and because of the variety of consumer goods in cities or what
Is known as a “city lights” phenomenon (see Stahl, 1983). Technical-
ly, this can be subsumed under urbanization economies. The recent
works in agglomeration theory combined the production and con-
sumption sides by emphasizing product differentiation in producer
services (see Riviera-Batiz, 1988) and in consumer services (see
Abdel-Rahman, 1988).

2.2 Empirical Approach

Rocca (1970), and Greytak and Blackley (1985), using a Cobb-
Douglas (CD) production function, found localization economies to
be significant. Shefer (1973) used the CES-like production function
following Dhrymes (1965). Moomaw (1988), using the CES produc-
tion function in the form of labor demand equation, and Henderson,
(1986) using a translog production function, reached the main con-
clusion that external economies are predominantly localization eco-
nomies.

Aaberg (1973), using a CD production function without capital
data, and Sveikauskas et al., (1988) using a version of the translog
production function, showed that urbanization economies are the
main determinant of industrial concentration in large urban areas.

1Tl'u-: discussion here about agglomeration economies focuses usually only
on localization and urbanization economies.
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Although there have been intense debates on whether localiz
tion or urbanization economies are the main factor in urban agglé
meration, several empirical studies show the existence of the twu
Carlino (1978), using the technique of Shefer and Dhrymes, show
the existence of both localization and urbanization economies, Wil
the aid of the variable elasticity of substitution (VES) productiof
function, Fogarty and Garofalo (1988) showed the importance ¢

level. Using a ftranslog production function, Nakamura (193
showed the existence of localization and urbanization economiaf

2.3. Studies in Indonesia and The Philippines

Only recently have there been studies on industrial concent
tion in Indonesia. Giarratani and Soeroso (1985), using a CD produd
tion function, concluded that interregional differences may represent
the attractive force of agglomeration economies. However, they di_'
not explain clearly why the economic activities are concentrated i
certain regions rather than diffused to other regions.

Azis (1985), using the Location Quotient (LQ), showed th
manufacturing industries concentrated in Java and other oili

does not say much about what factors actually determine the higl
value of LQ (>1) for certain regions.

Lase (1988), regressing a pair of equations, showed that marke
concentration or urban population is a strong incentive for mogl
five-digit industries to agglomerate. However, his study does not she(
much light on the problem because his partial approach does nol
present the situation wherein industrial concentration relates directly
with the explanatory variables simultaneously.

In the Philippines, Miranda (1977) identified profit differentialf
as a strong determinant for manufacturing concentration. However,
he did not explicitly test whether regional concentration is a fune
tion of the regional profit level and/or the size of the market in th
region.

Moran (1978) explained that industrial concentration in Manif'
and its periphery was related to the adoption of import-substitution
industrialization, but it does not give a clear exposition of factord
which determine agglomeration economies.
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" lwonts for material inputs and for imported inputs were significant
lotor in explaining manufacturing concentrationin Manila. Amongthe

| e for Manila. In addition, the abundance of skilled workers in Manila
i 1 significant factor for manufacutring concentration. The effective
rl'nt ection rate and the size of firms also emerged as significant factors.

lowever, she did not distinguish clearly the type of concentration or
il gu ypP

The present study basically shows localization and urbaniza-
{lon economies separately. It also attempts to tackle consumer ag-
(lomeration.

|

3. Conceptual Framework

The conceptual framework which is developed here is mainly
~ hnsed on the works of Fogarty and Garofalo (1988), Shefer (1973),
|| ind Dhrymes (1965). The work of Dhrymes is basically an extension
ol the CES production function. In their work on CES production
lunction, Arrow, et al. (1961) essentially addressed the form of pro-
duction function which can capture the relationship between wages
) und output in the form

(1) W=AX/LB

‘ I'inally they came up with the form of production function as fol-
lows:

(2 X=FKL)=A[T K°+(1-1) L") 1/°

- Which assumes that there is perfect competition both in the product
. Ind factor markets. The function (2) is homogeneous of degree one.

Dhrymes (1965) suggests a generalization of eq. (1) in the form
() W=A X«LP

. which reduces to eq. (1) when § = -a. Dhrymes assumes that the unit
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behaves as if it were a profit maximizer, but the market in which i
operates is not perfect. He also assumes that the production function
is homogeneous of degree h.

Thus

(4) X = F(K,L) = L" F(K/L, 1) = Lh {(K/L)
Dhrymes arrives at the CES-like production function in the form o
(5) X=C (1, gh0+7, L"9)1/0 1
where C is the efficiency parameter, 7,,7, are distribution paras
meters (£, +t, = 1), h is the homogeneity, and 6 is the substitution

parameter.

Thus eq. (5) is a variant of the CES production function, homo+
geneous of degree h, which generates eq. (3)

(3) w=4axeLP
(3) between wages, output, and labor.
Eq. (3) can be rewritten as

(6) W=AX/IneLh +h e

and as a matter of notation we can write
(7) s(h) =B+ ha
Now, the model shows its general characteristics which can b |

reducible to that of Arrow, et al., in eq. (1) whenever h = 1 and th'
perfect competition assumptions hold. This requires that

(8) s(1)=0
In its simplest form we can write
(9) s(h) =

Tt is clear whenever h = 1 that s(h) =0.
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Setting eq. (7) and eq. (9) equal yields the degree of increasing
teturns to scale h as

T —o

I'nking the natural logarithm of eq. (10) we have
(11) InW=InA+alnX+8InL

Hy estimating eq. (11), we will get the value of parameters « and f3,
nnd then we can calculate the value of h.

For the case of one firm the degree of homogeneity h represents
Increasing returns to scale. For our study, in industrial scale, h rep-
resents localization economies (Shefer, 1973). In addition, we can
regress the localization economies parameter to urbanization eco-
nomies variables according to the equation (see Carlino, 1978).

(12) h = A f(URB)
where URB is the urbanization variable.

We can modify eq. (3) to allow the efficiency parameter A to change

at the same time there is increasing returns to scale (see Fogarty and
(Garofalo, 1988).

(13) Letting A = E(Ba®) where a °= vector agglomeration economies
eq. (3) thus becomes

(14) W = E(Bas) X* LP

where E(Ba‘) is an efficiency parameter reflecting urbanization
economies.

We can write eq. (14) in the logarithmic form

(14) InW=InB+c¢ Ina +alnX+8InL
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We can use eq. (15) for measuring urbanization economies ant
consumer agglomeration economies for the consumer service sectol
considering that in this sector wages are directly related to urbanizi
tion economies variables such as urban population, and to the cons
mer agglomeration variable, i.e. the number of consumer servicil
(see Abdel-Rahman, 1988).

The main advantage in using the CES-like production functi
in this study is that it does not need capital data which are oftal
prone to substantial error.

4. Manufacturing and Consumer Service Distribution
in Indonesia and the Philippines

4.1. Variations Across The Countries

We can get a general view of the level of urbanization, indul
trialization, and economic development in the two countries frof
Table 1. The data presented show that the percentage of urh
population, industrialization and GNP per capita are higher in thi
Philippines than those in Indonesia. The main reason for this is thi
economic development in Indonesia started only in the late 1960
Only in the late 1960s and the early 1970s has there been an @)
pansion of Indonesia’s economy which turned around the econom
outlook. As a result, urban population increased at 2.6 percent pi
annum during 1961-1971, and accelerated to 4 percent in the fd
lowing decade (Hamer, et al., 1986). i

Meanwhile, in the Philippines the import substitution polici
in the period 1948-1967 largely promoted urban growth. In {}
1970s, the economic policy shifted to export promotion, TH
policy was accompanied by the government awareness of regio.'
development, which showed in, among others, the expansion of |}
vestment and loan to further geographical diversification. The eff y
to develop traditional exports also directed government attention ||

non-urban areas (Pernia, ef a/,, 1983).
4.2 Manufacturing Distribution

Table 2 shows the regional manufacturing distribution in term
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Table 1 — Urbanization, Industrialization, and Economic
Development in Indonesia and the Philippines

Indicator Indonesia Philippines
ibun Pop. 1965 16 32
B (%) 1980 25 39
Ann. Growth Rate 1965-80 4.7 4.0
- (%) 1980-85 2.3 3.2
tlustrialization 1965 8.0 20
| (%) 1980 14 25
hiun Concentration 1960 20 27
(%) 1980 23 30

| ‘hun Pop. in Cities
Wer 500,000 People

(%) 1960 34 27
1980 50 34

\imber of Cities of Over

00,000 People 1960 3 1
1980 9 2

iree: World Bank (1987).
Iile: Industrialization is defined by manufacturing share of GDP.
'.l {linn concentration is defined as % of urban pop. in largest city.

A similar pattern is observed for manufacturing distribution
wording to value added as shown by Table 3. In 1985, Java contri-
Wl 77.9 percent of total manufacturing value added, while Suma-
4 contributed 13.4 percent, and the rest of Indonesia contributed

The Philippines exhibits a pattern in manufacturing distribution
Wilnr to that in Indonesia. Manufacturing location is concentrated
i i few provinces comprising the Central Industrial Region (CIR),
Winely, Manila and Rizal, Central Luzon, and Southern Tagalog.

149



I
|
In 1985 they contributed 74.5 percent of employment in manul '

turing (Table 4), and 74.7 percent in manufacturing value add
(Table 5).

Table 2 — Percentage Distribution of Manufacturing
Employment by Province in Indonesia

Province 1975 1980 1985
Aceh 0.3 0.3 0.7
North Sumatra 3.2 3.9 5.3
West Sumatra 0.6 0.6 0.7
Riau 0.4 0.6 1
Jambi 0.2 0.5 0.8
South Sumatra 1.3 2.0 2.1
Bengkulu 0.0 0.0 0.0
Lampung 0.4 0.4 1.4
DKI Jakarta 15.2 17.4 13.8
West Java 17.6 19.7 23.2
Central Java 23.5 19.1 16.0
D.I. Yogyakarta 2.2 1.6 1.0
East Java 30.7 28.3 24.5
West Kalimantan 0.8 1.5 1.2
Central Kalimantan 0.2 0.7 0.9
South Kalimantan 0.5 0.7 1.4
East Kalimantan 0.3 0.6 2.0
North Kalimantan 0.1 0.2 0.3
Central Sulawesi 0.0 0.0 0.3
South Sulawesi 0.8 0.7 il
South East Sulawesi 0.1 0.1 0.1
Bali 1.0 0.6 1.0
West Nusa Tenggara 0.5 0.2 0.2
East Nusa Tenggara 0.1 0.1 0.1
Maluku 0.1 0.1 0.5
Irian Jaya 0.2 0.1 0.1
Indonesia 100.0 100.0 100.0

Source: Central Bureau of Statistics.
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|
'l 'nble 3 — Percentage Distribution of Manufacturing Value-Added
by Province in Indonesia

1975 1980 1985

- 0.1 0.2 1.6
North Sumatra 3.2 4.0 5.1
vsl Sumatra 0.7 0.8 0.5
0.3 0.4 1.8

0.1 0.3 0.7

uuth Sumatra 4.3 3.2 2.2
0.0 0.0 0.0

'. 0.3 0.4 1.4
'l"‘ Jakarta 24.8 23.8 17:9
16.1 18.6 25.5

Lentral Java 17.2 12.7 12.3
1.1, Yogyakarta 0.8 0.9 0.4
() 28.6 28.9 21.9
Wost Kalimantan 0.8 2.1 1.6
Central Kalimantan 0.3 1.2 0.7
Houth Kalimantan 0.4 0.6 1.7
iyt Kalimantan 0.3 0.6 2.8
North Sulawesi 0.1 0.1 0.4
{ontral Sulawesi 0.0 0.0 0.1
Houth Sulawesi 1.1 0.7 0.7
! outh East Sulawesi 0.0 0.0 0.0
| 0.3 0.3 0.3
Wost Nusa Tenggara 0.1 0.1 0.1
| nut Nusa Tenggara 0.0 0.0 0.0
: 0.0 0.0 0.0
0.0 0.0 0.1

100.0 100.0 100.0
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Table 4 — Percentage Distribution of Manufacturing Employmey

by Region in the Philippines |1'
Region 1975 1978 1981 1983
Ilocos 3.7 1.1 2.6 1.5
Cagayan Valley 2.6 0.9 1.7 1.6
Central Luzon T 6.3 8.2 74
NCR and Rizal 46.8 57.1 49.9 55.7
Southern Tagalog 10.9 9.7 12.7 11.6
Bicol 3.6 0.8 2.2 0.7
Western Visayas 6.5 2.8 5.1 4.3
Central Visayas 5.8 12.9 5.1 5.6
Eastern Visayas 1.2 0.4 0.8 0.4
Western Mindanao 1.4 0.7 | 1.0
Northern Mindanao 3.5 2:2 3.3 3.6
Southern Mindanao 4.7 3.8 4.8 4.7
Central Mindanao 2.5 1.4 2.5 2.2
Philippines 100.0 100.0 100.0 100.0

Source: National Census and Statistics Office.

Table 5 — Percentage Distribution of Manufacturing V’:a.lue-Added!iI

by Region in the Philippines

Region 1975 1978 1981 1983
Tlocos 1.2 0.9 1.2 0.8
Cagayan Valley 0.6 i i € 0.8 0.5
Central Luzon 13.3 10.2 9.8 7.2
NCR and Rizal 47.2 56.3 53.6 46.2
Southern Tagalog 13.8 19.0 15.6 21.3
Bicol 0.7 0.7 0.9 0.5
Western Visayas 9.2 2.9 3.7 249
Central Visayas 5.4 3.6 5.1 5.0
Eastern Visayas 0.9 0.5 0.4 0.3
Western Mindanao 0.6 0.8 0.6 1
Northern Mindanao 2.6 1.6 3.2 4.5
South Mindanao 2.2 1.4 3.0 3.8
Central Mindanao 2.3 1.1 2.1 6.1
Philippines 100.0 100.0 100.0 100.0

Source: National Census and Statisties Office.
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fures are 51.1 percent in 1975 and 56.5 percent in 1983 for con-
simer service employment (Table 6) and 60.9 percent in 1975 to
1l percent in 1983 for consumer service value added (Table 7).

5. Empirical Method and Results
|, Manufacturing Sector
5.1.1. Method and Results

I'ollowing Dhrymes (1965), the dependent variable in our em-
jltical model is the wages in each province (region) and in each in-
iry (three-digit manufacturing industry). W ;j represents the total
Wiages of the ith industry in the jth province (reglon)

In natural logarithms the equation

17) InW,.=InA o, In X+, In L,

I
With o, and B, obtained by estimating eq. (17), we can in turn estimate
b homogeneity parameter as

ji R0
1—oy
+ h; = homogeneity parameter for the ith industry, a, = em-

_. uyees parameter for the ith industry, and ﬁ = value addéd para-
uler for the ith industry.
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Table 6 — Percentage Distribution of Consumer Service Employment |

by Region in the Philippines

Region 1975 1981 1983
Tlocos 4.1 6.3 3.6
Cagayan Valley 1.4 1.8 3 5
Central Luzon T 6.0 3.2
NCR and Rizal 51.1 42.7 56.5
Southern Tagalog 4.0 T2 3.1
Bicol 2.5 3.1 1.4
Western Visayas 6.2 6.6 5.3
Central Visayas 8.1 5.6 7.7
Eastern Visayas 1.3 241 1.3
Western Mindanao 2.3 3.5 2.8
Northern Mindanao 4.1 6.5 4.1
Southern Mindanao 5.6 Gl 8.2
Central Mindanao 1.6 2:6 1.7
Philippines 100.0 100.0 100.0

Source: National Census and Statistics Office.

Table 7 — Percentage Distribution of Consumer Service Value-Adde |

by Region in the Philippines
Region 1975 1981 1983
Tlocos 2.2 2.8 1.3
Cagayan Valley 1.3 1.2 0.7
Central Luzon 3.4 6.3 1.1
NCR and Rizal 60.9 59.6 79.0
Southern Tagalog 3.1 3.3 1.4
Bicol 2.3 2.3 0.5
Western Visayas 7.6 4.2 20
Central Visayas 7.5 3.7 4.3
Eastern Visayas 3.1 1.3 0.2
Western Mindanao 1.6 1.7 1.5
Northern Mindanao 3.0 5.3 1.9
Southern Mindanao 3.1 5.8 4.5
Central Mindanao 0.9 2.5 0.9
Philippines 100.0 100.0 100.0

Source: National Census and Statistics Office.
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The value of h is the parameter for increasing returns to scale
for one firm but it represents localization economies for an industry
(see Shefer, 1973). Thus, the presence of localization economies is
shown by the value of h being greater than unity (h>1).

The analysis and results to be presented are based on pooled
tross sectional data available in Indonesia (1985 and 1986) and the
Philippines (1975 and 1978). The unit of observation is value added,
wages, and number of all employees for a given three-digit SIC indus-
Iry in 26 provinces in Indonesia, and 13 regions in the Philippines.
I'or the Indonesian case, data are taken from the Industrial Statistics
1986, Survey of Manufacturing Industries Large and Medium, and
the Economic Census of Large and Medium Manufacturing Establish-
ments Sector 1985. For the Philippines, the data sources are the
1975 and 1978 Census of Establishments, Manufacturing Sector.

Tables 8 and 9 give the results of the cross-section study for
Indonesia and the Philippines, respectively.

In addition to measuring localization economies in the three-
digit manufacturing industries, we also estimate urbanization eco-
omies in the entire manufacturing industry. To do this, we regress
(he estimated h; in eq. (17) using explanatory variables for urbaniza-
lilon economies in the equation form

(19) h, = A f(URB,)

- Where h. is the estimated localization economies parameter in the ith
Industry, and URBj refers to the urbanization economies variables
in the ith industry.

| Our estimated localization economies are used as dependent

Variable in an industry-by-industry cross-sectional regression model
. tusigned to find the influence of economies external to the industry
. but internal to a location. This approach is based merely on empirical
Insight rather than a theoretical one. The previous theoretical survey
luppests the following proxies for urbanization economies:

|
| |, Urban Population Variable. The following coefficient could cap-
lure the influence of urban population to h

(10) urpp, - UEOF

|
| i
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Table 8 — Localization Economies in Three-Digit
Manufacturing Industries in Indonesia

SIC h R-squared
311 2.7732 0.9778
312 4.1231 0.9871
313 2.2979 0.9543
314 1.7074 0.3161
321 2.9107 0.9886
322 2.2951 0.9892
323 2.20569 0.9714
324 3.3779 0.9932
331 2.42717 0.9325
332 2.3061 0.8405
342 2.0861 0.9356
351 5.2346 0.9551
352 2.6875 0.9109
355 2.3896 0.9562
356 5.9009 0.9518
361 3.6681 0.9316
362 2.4742 0.9939
363 5.4724 0.9545
364 5.2196 0.9848
369 3.0852 0.9347
371 2.2602 0.9709
381 3.3815 0.9747
382 3.5429 0.9652
383 1.7742 0.1971
384 3.7001 0.9739
385 2.7366 0.7083
390 3.2413 0.95617

Note: h is localization economies parameter.
R-squared is adjusted R-squared.
N is number of observations.
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Manufacturing Industries in the Philippines

Table 9 — Localization Economies in Three-Digit
|

81C h R-Squared N

g1l 2.4366 0.9846 26
g12 3.2734 0.9264 12
413 2.6565 0.8616 20
321 2.7602 0.9511 18
431 3.3211 0.9531 26
332 3.0036 0.9621 21
342 2.1361 0.9859 24
db1 1.6652 0.2146 13
462 2.9022 0.9732 10
465 1.7357 0.9213 12
469 2.6597 0.9515 22
481 2.5087 0.9017 22
482 2.5493 0.9578 24
484 2.3817 0.9809 17
490 2.9644 0.9813 15

Note: h is localization economies parameter.
Ilsquared is adjusted r-squared.
N is number of observations.

where URBP. is urbanization economies variable caused by urban
population in the ith industry, UPOP is total urban population, and
Li is total employees in the ith industry. URBP. will be higher the
higher the total urban population, so that this coefficient could cap-
lure the influence of urban population in the agglomeration eco-
nomaies.

! Producer Service Variable. As the number of producer services in-
orease in a particular location, the possibility that economies which
ure external to the industry but internal to a location may develop
(Rivera-Batriz, 1988). One approach that can be used to measure the
Influence of producer service to agglomeration economies is rep-
resented by the following:

; RS

(21) URBS; = IN;

where URBS; is the urbanization economies variable caused by pro-
(lucer services in the ith industry. TPS is total producer services
(which in this study is financial services), and IN; is the number of
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establishments in the ith industry. The higher the number of pro- '
ducer services, the higher the urbanization economies coefficient
URBS,.

By applying the logarithm transformation to eq. (19) we get
(22) Inh;=InA +7In URBP; + 0 (In URBP;)* + pIn URBS,;

The squared variables in eq. (22) intend to capture the non-
linearity factor. We expect that the parameters m, and u are positive,
and o is negative. The negative sign of parameter o represents urbani-
zation diseconomies as urban population is above the optimum level,
while the positive parameter of m represents the positive influence of
the urban population to agglomeration economies. We also expect
that the number of producer services positively influences agglomera-
tion economies; the higher the number of producer services, the
stronger the agglomeration economies.

The empirical results are shown in Tables 10 and 11 for Indo-
nesia and the Philippines, respectively.

5.1.2. Findings for the Manufacturing Sector

Tables 9 and 10 present the results of the estimation of returns
to scale (homogeneity) parameter which, when applied to industry, |
becomes the localization economies parameter. It is evident from the
results reported in the tables that in all three-digit manufacturing |
industries recorded, the degree of homogeneity exceeds unity, mean- "_5
ing localization economies do prevail in the three-digit manufac-
turing industries. I

The statistical fit R? is very good with almost all three-digit
manufacturing industries recording a value of R? around 0.9. i
|

As shown in the estimation results for urbanization economies |
(Tables 10 and 11) in Indonesia and the Philippines, the urban popu- 1
lation is an important variable as shown by the positive sign and the
statistical significance at 5 percent for the Indonesian case and 0""
percent for the Philippine case. Furthermore, the square of the urban
population variable represents urban diseconomies as shown by the
negative sign and the t-statistics significance at 5 percent for the case,
of Indonesia and 0 percent for the case of the Philippines. These!

158



results conform to our prediction that beyond the optimum level,
the urban population will no longer positively influence agglomera-
tion economies.

Table 10 — Urbanization Economies in Three-Digit
Manufacturing Industries in Indonesia

Variable Coefficient

Intercept —1.974
(—1.371)

In URBP 0.9089
(2.1246) ***

SQR In URBP —0.061
(—1.963) ***

In URBS —0.121
(—1.201)

Note: Adjusted R-Squared = 0.0763.
F-statistics = 1.7159

N(number of observations) = 27.
t-statistics in parentheses.

*#* gignificant at 5%.

Table 11 — Urbanization Economies in Manufacturing
Industries in the Philippines

Variable Coefficient

Intercept —0.641

(—1:621)

In URBP 0.5933
(7.9621)*

SQR In URBP —0.052
(—8.076) *

—0.043

In URBS (—0.541)

Note: Adjusted R-Squared = 0.9962.
I'statistics = 1329.292.

N (number of observations) = 16.
-statistics in parentheses.

¥ significant at 0%.
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The producer service variable did not have significant resul 4
and yielded a negative coefficient, contrary to what we expected, .
The results are similar for the two countries. We can not 1nterpre
something meaningful from this set of findings.

Tne fit (R? = 0.9) is very high for the case of the Philippines,
but is very low for that of Indonesia, R* = 0.1. It shows that the em
pirical model for urbanization economies is not stable.

The detailed regression results for the manufacturing sector ard
presented in the appendices.

5.2. Consumer Service Sector
5.2.1. Method and Results

We modify eq. (17) by substituting agglomeration variablel
with efficiency parameter A

(23) W= (Bajcf) XiiLij
Taking the natural logarithm we get
(24) h‘l WU == ln B + Cj In ﬂj O ln le +B In Lij

Specifying agglomeration variables and putting regional dummy:
variables we have

(25) In Wy =InB+c, InPOP; +c, In SRC; + ¢; (In SRC;)?

+alnX +ﬁlnL + 7, NCR + m, MPR
where

W;; = total wages in the ith consumer service in the jth provinee
(region).
POP; = urban population in the jth region.

SRC = the number of consumer serv1ces in the jth reglon

region. i
Lij = total employees in the ith consumer service in the jth
region. !
equal to | if the regions are Metro Mamla and Rizal, zero othe rl'
wise.
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MPR (Metropolitan Periphery Region) = a region dummy
variable equal to 1 if the regions are Central Luzon and
Southern Tagalog, zero otherwise.

B = intercept which represents the third dummy region variable
FAR (Frontier and Agricultural Region) and equal to 1 if the
regions are Ilocos, Bicol, Visayas, Cagayan Valley and Minda-
nao, and zero otherwise.

We expect the following results:

(1) The urban population size measures the effect of urbaniza-
tion economies on the consumer service sector. We expect the
sign of its coefficient to be positive.

(2) The number of service establishments represents consumer
agglomeration. According to the theoretical framework, the sign
of this variable’s coefficient is negative, but its square has a posi-
tive sign (Abdel-Rahman, 1988).

(3) Urbanization economies are also represented by the value
of h > 1. The h represents urbanization economies instead of
localization economies because we take the entire consumer
service sector as the unit of observation.

| For the Philippine case, the data source is the 1975 Census of
. stablishments, Wholesale and Retail Trade. Lack of data prevents us
[rom analyzing the Indonesian case.

Table 12 shows the estimated production function for con-
sumer service in the Philippines.

5.2.2. Findings for the Consumer Service Sector

' The results in Table 12 show that only one variable is not

- pignificant and all variables yielded the expected signs. The coeffi-
vient for population size is significant at the 5 percent level and it has
I positive sign as we expected. Therefore, urbanization economies
vaused by a large urban population is a strong determinant of the
voncentration of consumer services in large urban areas.

| As expected, the coefficient of number of consumer service
ustablishments yielded a negative sign and was significant at 5 per-
tent. This result shows the existence of consumer agglomeration.
(lonsumers are willing to immigrate to large cities in order to derive a
higher utility which is derived from product variety, although they
have to sacrifice in terms of lower real income (Stahl, 1983). The
voefficient of the square of this variable on number of consumer
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Table 12 — Urbanization and Consumer Agglomeration Economies
in the Consumer Service Sector in the Philippines

Variable Coefficient
Intercept =1.712 :
(—2:111) k% |
In POP 0.1277
(2.255) ***
In SRC —0.379 i
(—2.902) *#**
SQR In SRC 0.7292
(1.551)
InL 0.9822
(25.371) *
In X 0.1645
(7.149) * ,
NCR 0.2889
(1.941) ***
MPR —0.153
(=1.911) x**

Note: Adjusted R-Squared = 0.9675.
F-statistics = 939.9466.

N(number of observations) = 222.
t-statistics in parentheses. il
* significant at 1 %. "
*#% gipnificant at 5 %.

services came out as significant with the positive sign, in conformity
with the theoretical framework. This result means that beyond &
certain number of consumer services, the income will increase as the
number of consumer services increase, thus validating our theo V.

The presence of urbanization economies is further supported '_
the value of k which is 2.35. Moreover, all of the regional variablef
and the intercept are significant at the 5 percent level, thus showing

tained in the intercept). The positive sign of NCR and the negativ
sign for the rest might support the idea that the higher wage in large

urban areas compensates for the higher transportation cost and lan
rent because of urban congestion.
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The very high R? (0.9) shows that the regression equation ex-
pluins the variation of wages in the consumer service sector very well.

6. Summary and Conclusions

The main objective of this study was to measure agglomeration
sconomies both in the production and consumption sectors in Indo-
fiesia as well as in the Philippines using an appropriate conceptual
[ramework. The conceptual analysis consisted of the production
lunction estimation of the class CES while allowing the degree of
homogeneity to be higher than unity. The empirical model estimated
lhe returns to scale parameter as a representation of localization
tconomies for three-digit manufacturing industries, and of urbaniza-
lion economies for the entire consumer service sector.

The results of our cross-sectional regression analysis confirm the
lole of agglomeration economies in explaining the concentration of
jiroducers and consumers in large urban areas. The empirical results
support the contention that the presence of agglomeration
#conomies is a result of external economies, both for the manufac-
luring and consumer service sectors. The agglomeration economies
for the manufacturing sector mainly come from localization econo-
inies, while that for the consumer service sector mainly arises from
\irbanization economies.

Localization economies as a result of the presence of other
similar industries strongly determine the concentration of manu-
Incturing industries in large urban reas, both for the cases of the
Philippines and Indonesia. Almost all of the three-digit manufactur-
Ing industries recorded a value of h higher than unity. Urbanization
tconomies, which refer to the advantage to firms in all industries as a
tesult of total economies of scale due to the size, is shown only by
lhe variable of urban population. Urban population as an urbaniza-
llon economies variable has a positive effect for agglomeration eco-
fomies in both Indonesian and Philippine cases. However, the square
of urban population shows a negative relationship and is significant
lor the two countries. It means that beyond a certain level, urban
population no longer creates urbanization economies, but urbaniza-
lion diseconomies. Producer service as another urbanization eco-
nomies variable is not significant.
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For the consumer service sector, the estimated production func-
tion shows significant results for urbanization economies which are
represented by the population size and the value of h>1 for the ens
tire consumer service sector, and consumer agglomeration which i§
represented by the number of consumer services. All of these are the
key factors in determining the concentration of consumer service
firms in large urban areas which attract immigrants to large cities.

meration economies. The theory predicts that although consumers
will suffer decreasing real income as a consequence of migrating t¢
larger cities, they are willing to bear the sacrifice in order to gain a
higher utility level which is derived from product variety. Likewise

An interesting result concerns the presence of consumer aggla

consumer services increase beyond a certam pomt their income will
rise. The increase in income could be influenced not only by thq
absorption of more workers into the consumer service sector, buﬁ
also by diseconomies brought about by the increasing population in
terms of higher commuting cost and land rent.

Policy Implications

The empirical results show that for the Indonesian case, some
industries such as chemicals, plastic and cement have very high localis
zation economies parameter. All of these industries are highly p: 0
tected industries, so that we can conclude that the high value of h

On the other hand, for other kinds of industries which have the
least or even no protection at all, the localization economies paras
meter, h, is significantly higher than unity. Industries such as foody

tection.
In the case of the Philippines, there is no particular industry

with very high localization economies parameter unlike those in

Indonesian case. Industries in the Philippines are less distributed tha ;

those in Indonesia as shown by very few industries found in :_5

no protection such as food, textile, and wearing apparel show loca d
zation economies parameter significantly greater than unity.

: 3 s i
What policy implications can be drawn from such results? W@
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might say that a policy to spread industries to other provinces
(regions) outside the traditional high-concentration region (Java in
Indonesia and CIR in the Philippines) would not result to much
without considering the importance of localization economies in
industrial location.

Moreover, the empirical results also show the importance of
urban population in creating urbanization economies. It means urban
areas are more profitable for industries to locate in because of exter-
nal economies created by large populations.

It does not mean that we oppose decentralization of industrial
location. It must be emphasized, though, that there is a strong
rationale behind the decision of industrialists to choose large urban
areas as the “ideal” location of their industries, that is the existence
of agglomeration economies. Decentralization of industrial location
should best be accompanied by government provision of adequate in-
frastructure and access to markets. There is a growing phenomenon
in developed countries particularly in the U.S. characterized by in-
dustries voluntarily moving to rural areas because of the fast growth
of highway and communication technologies. In this case, the role of
agglomeration economies declines and is substituted by the modem
technology which is capable of bridging the distance efficiently
(Carlino, 1985).

In the service sector, evidences clearly show that services are
always located where people are concentrated. The availability of dif-
ferentiated services in large urban areas attracts more migrants to
large cities. Restricting the number of immigrants is an inappropriate
policy which is unmindful of the factors underlying the rationale for
migration towards large cities. Imposing a higher land tax and toll to
ease the problem of traffic congestion in the city, and proposing a
remittance program for the losing provinces (regions) are some alter-
natives which are worth considering (see Flatters, et al., 1974; and
Arnott and Stiglitz, 1979.) The recent phenomenon in developed
countries, particularly in the U.S., of people moving out of the cities
has been triggered by reasons similar to those in the case of manufac-
turing industries, among them the fast growth of the highway and com-
munication technologies (Carlino, 1985).
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APPENDIX A — REGRESSION RESULTS FOR THREE—DIGIT

MANUFACTURING INDUSTRIES IN INDONESIA

SIC C LnL Ln VA

311  3.0589 0.6607 0.4012 0.9778 1081.824
(4.62105)%  (7.6667)*  (4.9619)*

312 1.4789 0.2375 0.6998 0.9871 1647.707
(4.3852)%  (2.9428)%*  (12.007)*

313  5.0931 1.0607 0.1032 0.9543 1348.809
(6.0352)%  (6.0732)*  (0.8263)

314  7.2823 1.0071 —0.176 0.3161 4.929271
(2.2875)%** (1.6608)  (—0.412)

321  2.2219 0.6686 0.4268 0.9889 1348.809
(5.7227)% (7.9074)*  (6.6120)*

322  4.6754 0.8329 0.2013 0.9892 966.4834
(8.6779)*  (12.302)*  (3.0862)**

328  5.2084 0.9866 0.099 0.9714 2559168
(11.640)*  (8.6724)*  (1.4732)

324  1.5486 0.6258 0.5187 0.9932 945.9394
(2.3441)%*+% (3.1782)%%  (3.8464)%*

331  4.2851 0.7942 0.2609 0.9325 339.4186
(6.8610)*  (7.2822)%  (3.1932)%*

332 4.9659 0.5906 0.3102 0.8405 103.7426
(3.7848)%* (2.9049)%** (1.7174)

342  6.2589 0.9963 0.0431 0.9356 313.2261
(5.1193)* (6.2781)*  (0.2850)

351  1.0227 0.1712 0.7763 0.9551 394.1497
(1.7415)  (1.5606) (10.021)*

352  3.3912 0.7438 0.3511 0.9109 174.7440
(3.3568)%* (5.3406)%  (2.9792)%*

355  4.5504 0.7851 0.2529 0.9562 383.1768
(6.1986)*  (9.0156)%  (3.1252)%*

356  0.6256 0.1397 0.8068 0.9518 267.8759
(10.984)*  (1.7898) (0.9526)

361  2.2168 0.3127 0.6421 0.23157 103.0975
(0.9316)  (1.1751) (2.8266)%**

362  3.7424 1.3222 0.0614 0.9939 900.9151
(9.8625)* (11.546)*  (9.8625)*
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Appendix A (continued)

363  —0.382 0.4652 0.7323
(—0.459)  (2.2559)%** (5.3339)%
864 0.6014 0.2958 0.7517
(1.4329)  (2.7296)%** (9.4689)*
969  2.9445 0.2592 0.5918
(3.8539)** (1.8261) (5.4427)*
9711 5.4298 1.1189 0.0625
(12.584)* (9.8119)*  (1.1040)
381 1.9155 0.5957 0.5281
(3.6042)** (4.6361)*  (6.0907)*
482 25719 0.2254 0.6541
(3.6286)** (1.8271) (6.8374)%
483  7.7933 0.4797 0.1659
(0.1499)  (0.3216) (1.1479)
384 2.1266 0.3993 0.6218
(4.4703)*  (5.8968)*  (10.9860)*
985  3.0376 0.8892 0.3096
(1.6190)  (4.0420)%  (2.4931)%**
390 2.5731 0.3757 0.5756
(3.5330)** (2.1590)%** (4.6452)%

0.95447
0.9848
0.9347

0.9709

0.9747
0.9652
0.1971
0.9739
0.7083

0.9567

451.7608

1005.402

158.4300

252.0063

830.5591

264.3366

2.595324

618.7974

14.35626

232.7919

23

16

44

20

14

34

12

22

Note: R-Squared is adjusted R-Squared.
* significant at 0%.

*¥ significant at 1%.

t4* significant at 5%.

I-statistics in parentheses.

(! is constant.

In X is natural logarithm of value added.
In L is natural logarithm of employees.
N is number of ohservations.
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APPENDIX B — REGRESSION RESULTS FOR THREE-DIGIT
MANUFACTURING INDUSTRIES IN THE PHILIPPINES

SIC c LnL Ln VA R-Squared F-Statistics

311 —0.381 0.9463 0.2012 0.9846 799.1704
(—1.275)  (12.728)%  (3.3156)**

312 —0.0747 0.4182 0.5667 0.9263 70.19287
(—0.108)  (1.5422) (2.7184)%%%

313 1.3362 0.3107 0.5066 0.8616 60.15191
(1.8196)  (2.4182)**%% (5.6662)*

321 —1.085 0.08169 0.3417 0.9511 166.0364
(—2.009)%%% (4,1834)%  (2.2045)%%**

331 0.0752 0.9956 0.1402 0.9531 254.9182
(0.1574)  (6.4833)*  (1.0726)

332  —0.186 0.596 0.4683 0.9621 254.8245
(—0.496)  (3.0852)%*  (2.8437)%*x*

342 0.7675 1.0662 0.0327 0.9859 808.3012
(4.0987)*  (12.684)*  (0.4891)

351 4.0163 0.4804 0.1109 0.2146 2.639016
(2.0169)%#* (1.0122) (0.4281)

352 —0.368 0.7002 0.4142 0.9732 164.1307
(—0.514)  (5.4376)*  (3.3969)%*

355 3.1115 1.2953 —0.322 0.9213 65.35568
(2.4098)**% (2.4039)*** (—0.660)

369 0.4928 0.4851 0.4416 0.9515 207.0208
(1.2726)  (5.0388)*  (5.5976)*

381 0.3181 0.7361 0.3079 0.9017 97.3498
(0.6117)  (3.0854)**  (1.6913)

382 0.5816 0.6491 0.3531 0.9578 262.0460
(1.7406)  (5.5368)*  (3.7088)%*

384 0.5646 0.8298 0.2317 0.9809 413.1029
(1.7786)  (6.2564)*  (2.2304)%**

390 0.0273 0.5369 0.4816 0.9813 368.9004

(0.0997) (3.0431)*%*  (3.5593)**

Note: R-squared is adjusted R-squared.
* significant at 0%.

*#% gignificant at 1 %.

#*% gignificant at 5 %.

t-statistics in parentheses.

C is constant,

In X is natural logarithm of value-added.
In L is natural logarithm of employees.
N is number of observations.
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