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ABSTRACT In this paper a decomposition method is used to examine structural change in
e Indonesian economy. The decomposition method can ascribe the sources of the shifts in
»esnon of individual sectors to changes in final demand, technology and cross effects. Using two
wmparable input-output tables, 1971 and 1985, it 1s found that changes in final demand are more
mrorant than technological change in affecting structural change in the agricultural sector and
“e mdonesian economy as a whole. It should be noted, however, that the two main elements of

———

“arze. final demand and technology, moved in the same direction in their impacts on structural

il T

INTRODUCTION

The various hypotheses advanced to explain the process of structural change in
=romic development can be classified as (1) demand-oriented explanations, based on
e=eralisation of Engel's Law, and (2) technologyv-oriented explanations, which include
2e substitution of processed for natural materials (Chenery and Syrquin 1986). Using
soet-output analysis, these hypotheses have been much examined in developed
wouminies. but few studies have been done in less-developed countries. It is timely

s

serzfore to investigate the main determinants of changes in the structure of the
mIonesian economy.

mput-output analysis was first applied to the analysis of structural change in the US
womomy by Leontief, e al. (1953). The main problem analysed in that study was the
=z of changes in input-output coefficients between 1919 and 1939 on the structure
» zroduction and labour use, with external trade and domestic demands held constant.
“mez then, the input-output model has been used extensively to analyse structural
wrarzz A detailed discussion of the use of input-output methods on such studies can
% ound. for example, in Skolka (1989).

The objective of this study is to look at how changes in the key factors, final demand
i tz=chnology, have affected structural change of the Indonesian economy, with
mmoeasis on the agricultural sector.

=< support of the Australian-Indonesia Institute 1s gratefully acknowledged.
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In the next part of this paper, structural decomposition analysis is explamnes T
results of a decomposition analysis for the Indonesian economy between 1971 anz =
are then presented in Section 3.

2. METHODOLOGY

The starting point for analysing structural change and sources of growts =
balance equation of the input-output accounts:

M-A] X = Y

where I = a 29 x 29 identity matrix, A = a 29 x 29 matrix of technological coefficizms
X = a 29 x 1 vector of industry outputs, Y = a 29 x 1 vector of final demands T
solution of this model is

X=[1-A]"Y 2
Given exogenously specified final demand, equation (2) can be used to determmme
production requirements necessary to satisfy the demand.

The input-output model can be expressed in terms of value-added or net outpur. ™
assuming that the relationship between each value added and industry output in the same
sector is constant with respect to scale. We can derive the value-added requiremem
(equation (3)), by pre-multiplying both sides of equation (2) with a diagonal matrx. &
which consists of the value added per unit of output ratios for each sector. The soluzim
can be written as follows:

V=B[I-A]'Y 3
where V is a 29 x 1 vector of value added for each industry. Letting B[I - A]" =
V=CY 4

Equation (3) suggest that industry value added can change either because of chzmzs
in Y, the vector of final demands, or due to changes in the elements of the mats
which consists of two components, the inverse matrix of technological coefficients mm
the matrix of value added per unit output ratios. Each element ¢, gives the direc: mm
indirect requirement for the i-th value added when the j-th final demand changes b+ e
monetary unit.

To assess the relative contributions of changing final demands and coefficiens &
changing value added or net output levels, Vaccara and Simon (1968) and Feld—um
McClain and Palmer (1987) used the following decomposition method.

The differences in the structure of an economy between two years (here, 1977 zm
1985) can be shown on production data by using value added or net output values vz
arc disaggregated by sectors. The model solution to the change in value added for s
economy, AV, between 1971 and 1985, can be represented as follows:
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AN SN Q)
and by substitution
AV = Ci Y- C,, Yy (6)
This difference can be expressed as
AV €. Y, —C. Y 0. ¥ - ¥ @)
AV = Cg (Ygs—Y,) +(Ces—C;) Yy (8)

Each element of the first term on the right hand side of equation (8) indicates the
sortion of the change in each industry's net output from 1971 to 1985 attributable to
changing final demands, weighted by 1985 technological coefficients. Each element of
% second term on the right hand side of equation (8) indicates the portion of net output
change attributable to changing input-output coefficients, weighted by the 1971 levels
»f final demand.

Alternatively, the differences expressed by equation (6) can be written as:

AV = Cg Yg5— Gy, Yos + Cry Y5 — C,, Yoy )
AV = C,; (Yes— Yo1) + (Cas - Cyy) Y (10)

Zzch element of the first term on the right hand side of equation (10) indicates the
sortion of the change in each industry's net output from 1971 to 1985 attributable to
z=anging final demands, weighted by the 1971 coefficients of the technology. Each
=e=ment of the second term on the right hand side of equation (10) indicates the portion
of net output change attributable to changing input-output coefficients, weighted by the
- =35 levels of final demand.

The elements of the vectors representing contributions of final demand change to
=manging net output and of input-output coefficients to changing output are not identical.
Therefore, Vaccara and Simon (1968) took the simple arithmetic average as their
mdicator. Average change in final demand is expressed as:

[Css (YSS_Y71)+C71 (Y85_Y71)]/2 (11)
waule average change in technical coefficients is expressed as:
[(Ces—Co1) Yoy +(Cgs = Cy)) Ygs ] /2 (12)

In Vaccara and Simon's approach, the decomposition depends on whether they take

S matrix from an earlier year or the matrix from a later year. In their approach, they
fen used the average indices of net output change for each industry between years 7 and
Zu2 to changes in final demand, and to changes in input-output coefficients. Fromm
-58), however, criticises this averaging procedure. According to him, Vacarra and
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Simon's average values for each industry provide rough approximation to contri
of changes in final demand and technological coefficients. .

Fromm (1968) made an analogy between the estimates used in Vaccara and S
method and the Paasche and Laspeyres measures. The differences in net industry e
attributable to changes in final demand, C,, (Ygs — Y5,), and to changes in coefficemy
(Cgs— C,,) Y, are essentially Paasche measures. These are due to the use of tectmmm
gical coefficients and levels of final demand from an earlier year as the weightis T
Laspeyres measures of the differences in net industry output attributable to chanz= mw
final demand and to changes in coefficients are Cgs (Ygs —Y;) and (G - C % '
respectively. In this case, the technological coefficients and levels of final demans S
the later year (1985) were used. It is then clear that the differences in the results Sam
the two equations (8) and (10) resulted from the different base year used in calcw mmg
the changes.

According to Robertson (1989), it would seem more appropriate to use eithar f
Paasche or Laspeyres measure. A procedure which uses either the Paasche or Laspewms
for both causes of change, final demand and coefficient change, would show
interaction effect. This is due to the sum of each component which will not equz e
actual change in net output. The remainder is due to a cross-effect arising from
interaction of the two component effects. By taking the Paasche measure, Robersam
(1989) derived the cross effect (CE) by subtracting the estimates of C;; (Ygs— Y- =
(Cgs — C,)) Y5, from the expression of total change in net output [Equation (6)] T
result is

CE = (Cg;s Yg5— C;; Y51) — [Cy(Yos — Y5) +(Cys - ;1) Yii]
= (Cgs—Cy)) Ygs = (Cys - C1y) Yy
= Cgs (Yes—Y5) =G5y (Yes— Y5))
= (Cs—Cy) (Y — Y5)

Lid

From equation (13) it can be seen that the cross-effect will tend to be negative waum
elements of the final demand vector move in the opposite direction to the elements of ‘
technological coefficient. The cross-effect will be positive, if all these elements am
declining in each industry. The size of the cross effect is a function of the magnituas &
the effect attributed the identified variables. If both final demand and the input-oummes
coefficients are found to have a large impact on the net output change, it would nor a
surprising if the cross effect of these two factors is also large.

In models of structural decomposition, treatment of the cross effect varies and twm
is no consistent set of procedures available to deal with it. For example, Feldman. ¢- &
(1987) allocated the cross effect equally among the other sources of change, W aif
(1985) ignored the cross effect, and Uno (1989) treated it separately and reportec =
magnitude. In this study, the cross effect that affects the change in net output is kepr &
a separate variable and its value is reported. The cross effect is not similar to a resicus
in regression analysis which represents unexplained variance. Although the cross eff=z |
can be explained and accurately calculated for each identified variable, it is interpresss
in equation (13) as a simultaneous change of two variables. Thus the cross effect reflacs
the overall effect which cannot unambiguously be assigned either to changing fima
demand or to changing technology.




Structural Change in the Indonesian Economy 1971-1985 69

The following equation expresses the decomposition of the change in net industry
autput for the period 1971-1985 into that caused by changes in final demand, changes
= technological coefficients and changes in cross effect. The equation is:

AV = [C71 (Y85 - Y71)] + [(CSS - C71) Y71] + [(C85 - C71) (Y85 - Y71)] (14)

The changes in final demand which appear in the first term on the right hand side
>f equation (14) can be further decomposed into two components, namely the direct and
mdirect effects of changes in final demand. Similarly, the changes in technological
cefficients which appear in the second term on the right hand side of equation (14) can
2ls0 be distinguished between the direct and indirect effects.

The direct and indirect effects of final demand changes can be calculated by using
e following equation:

AV, =Gy (M= Yo))
oy (Yes = Yy) +(Cyy —yy) (Ygs = Y5) (15)

Il

where e = BA. A is a 29 x 29 matrix of technological coefficient at a given year. The
Zrst term on the right hand side of equation (15) indicates the direct effect of changes
= final demand on the net output in each sector, while the indirect effect of changes in
“nal demand is indicated by the second term on the right hand side of equation (15).

The direct and indirect effects of changes in technology on the net output in each
sector are expressed in the first and second terms on the right hand side of equation (16),
mspectively:

AV IS~ € Y
= (0gs — 0y)) Yy + [(Cos — C;)) — (05— 4))] Y (16)

Robertson (1989) interpreted the elements of the column vector (g5 — @5,) Y, in
=zuation (16) as indicating the effect on each sector of a change in the value added to
sutput ratio in its own production function, on the value of its output sales to other
sectors, and the effects of changes in value added direct requirements in the production
“inctions of its clients. The elements of the vector (Cgs — C,;) Y,, in equation (16)
ncicate the effect on each sector of change in the value added to output ratio in its own
zroduction function, on the value of its output sales, and the effects of technological
=ange across the rest of the economy on its share of total value added, through changes
= the direct and indirect value added requirements.

3. RESULTS

Consistent 29-sector input-output tables at constant 1985 prices for the years 1971
=2 1985 were compiled from the larger (66 sectors), published national tables. The
arocedure is described in Daryanto and Morison (1992). The aggregation schemes and
Zzfinitions for the 29-sector 1971 and 1985 tables are available from the authors on
m=quest.
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3.1 Changes in Sectoral Structures: An Overview

The sectoral structures are defined in terms of the shares attributable to three major
sectors: agriculture, industry and services. Agriculture is comprised of Paddy (1), Other
Food Crops (2), Rubber (3), Crude Coconut and Palm Oil (4), Tobacco (5), Tea (.
CofYee (7), Other Agriculture and Crops (8), Livestock (9), Forestry (10), and Fisherzs
(11). Industry includes Mining and Quarrying (12), Manufacture of Food Products (1=
Manufacture of Oil and Fat (14), Sugar Factory (15), Manufacture of Other Foo
Products and Beverages (16), Manufacture of Cigarettes (17), Manufacture of Woac
Bamboo and Rattan Products (18), Other Manufactures (19), Oil Refinery (27 .
Electricity, Gas and Water Supply (21), and Construction (22). Services is comprisat
of Trade (23), Restaurants and Hotels (24), Transportation and Communication (2.
Finance, Real Estate and Business Services (26), Public Administration and Defencs
(27), Social and Community Services (28), and Other Services and Unspecified Sectar
(29).

The following portrait of the Indonesian economy between 1971 and 1985 1s basat
on the /O tables in constant prices. Although the tables are not presented in detail in s
paper, calculations from these tables indicate that the Indonesian economy &as
undergone rapid structural change during this period.

In 1971 the relative contributions to GDP were services 39.6 per cent, agricultus:
36.4 per cent and industry 23.9 per cent. In 1985, the contribution of the services seciar
was stable at 39.8 per cent, but the shares of agriculture and industry had change<
22.9 per cent and 37.4 per cent respectively. In 1971, the sectoral contribution to GIO¥
for services, industry and agriculture were Rp 16,847 billion, Rp 15,478.50 billion zme
Rp 10,174.50 billion respectively. In 1985 the corresponding sectoral contribution wer=
services Rp 38,824 billion, industry Rp 36,481 billion and agriculture Rp 22,341 billioz
Whereas in industry and services, GDP increased by 3.5 and 2.3 times, respectiven
agriculture increased by just over 1.4 times during the period 1971 to 1985.

The interindustry or intermediate transactions are relatively sparse compared to the
final demand and value added. The intermediate portion was only 35.5 per cent of tota
gross output in 1971 and 37.7 per cent of total gross output in 1985. Agriculturz
industry and services accounted for 39.2 per cent, 37.3 per cent and 23.5 per cent of towa
intermediate transactions in 1971, respectively, while in 1985 agriculture, industry ang
services accounted for 22.8 per cent, 49.9 per cent and 27.3 per cent of total intermedizaz
transactions.

This indicates that during the process of development, the total use of intermedizuz
goods and services relative to total gross output tended to increase, although it declinzz
for agriculture. The increase in intermediate usage of goods and services reflects the
evolution to a more complex system with a higher degree of fabrication, and the
substitution of manufactured for primary commodities, or the substitution of fabricatas
for natural materials. This tendency generally occurs in the process of industrialisatios
in LDCs (Kubo, Robinson and Syrquin 1986).

Looking at the columns of the input-output tables which show the purchasing
patterns of the sectors, the proportion of intermediate inputs in total purchases tendas
to decline over the period 1971-1985 for the agricultural sectors but increased for the
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maustrial sectors (Table 1). The share of intermediate inputs in the services sectors fell
sizhtly.

Another important characteristic of the input structure of the industrial sector is that
De agricultural sector is a major supplier of inputs to the industrial sector.

The total output is defined as a summation of interindustry transactions and final
=mand. Again the input-output tables for 1971 and 1985 indicate that over all sectors
imal demand equalled 64.5 per cent and 62.4 per cent of total output in 1971 and 1985
m=spectively. Agriculture, industry and service accounted for 24.7 per cent, 40.2 per
== and 35.2 per cent of final demand in 1971 respectively, while these aggregate
w=mors accounted for 12.6 per cent, 38.6 per cent and 48.8 per cent of final demand in

WS
Table 2 shows the changes in the shares of various sectors in final demand between
71 and 1985. The noticeable changes are the decline in the share of agriculture and
e merease in the share of industry as well as the small increase in services. The decline
m the share of agriculture in final demand implies a shift in demand away from
semcultural goods to industrial commodities.

As shown in Table 3, the single largest final demand sector is household
zomsumption, which accounted for 50.2 per cent of the total final demand in 1985.
=owever, this share declined from 63.8 per cent in 1971 to 50.2 per cent in 1985. The
wao sectors that experienced a relative increase were government consumption, which
mcrzased from 6.4 per cent in 1971 to 10.0 per cent in 1985, and exports which
merzased from 11.3 per cent in 1971 to 19.8 per cent in 1985,

There were two significant features that characterised the Indonesian economy in

First, more than 88 per cent of total imports were in industrial sectors. The
w=ond feature was the high proportion of primary commodities (agriculture and mining)
2 contributed to national exports. In 1971 about 67 per cent of total exports (32 per
z==¢ from agriculture and 35 per cent from mining and quarrying) were primary

From Table 4, it can be seen that the mining and quarrying products still dominated
mionesia's exports in 1985 (60.8 per cent of total exports). Table 4 shows how the
=zorts of industrial products increased from 1971 to 1985. Their share (including
mmng and quarrying products) to total exports increased from 44.9 per cent in 1971 to
"7 4 per cent in 1985. However, the share of agricultural products shows a decline
mrre the period 1971 to 1985; from 32.1 per cent in 1971 to only 9.9 per cent in 1985.

2.2 The Pattern of Structural Changes for the Whole Economy Between 1971
and 1985

Table 5 shows the changes in net output or value added by sector ranked according
© et output growth between 1971 and 1985. Between 1971 and 1985, net output for
u! sectors increased by 130 per cent to Rp 97,642 billion from Rp 42,497 billion,
wmresenting an average annual rate of increase of 9.29 per cent. From 1971 to 1985,
Ser= was a wide variation in the degree of net output change among sectors. The largest
marne increases in net output occurred in Manufacture of Wood, Bamboo and Rattan
Fcucts (18), Mining and Quarrying (12), Manufacture of Cigarettes (17) and
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Table 1 Intermediate Input Ratios (percentage)

No. Sector Intermediate Inputs

1971 1985
1 Paddy 6.69 1083
72 Other Food Crops 45.26 1164

3} Rubber 56.87 83.0

4 Crude Coconut and Palm Oil 30.61 242
5 Tobacco 55.26 31.73
6 Tea 46.86 11.07
7 Coffee 35.08 3231
8 Other Agriculture and Crops 17.53 20.02
9 Livestock 30.37 49.28
10 Forestry 25.89 12.85
11 Fisheries 30.96 295
12 Mining and Quarrying 8.63 15.94
113) Food Product 46.50 67.1C
14 Oil and Fat 7939 71.0¢
15 Sugar Factory 48.86 62.18
16 Other Food Products and Beverages 68.08 84.7%
17 Cigarettes 66.95 59.75
18 Wood, Bamboo and Rattan Products 67.93 61.19
e Other Manufacturing Industry 133 39.59
20 O1l Refinery 64.06 68.32
21 Electricity, Gas and Water Supply 4991 78.04
29 Construction 64.08 65.15
23 Trade 13.17 13.39
24 Restaurants and Hotels 74.22 53.64
25 Transportation and Communication 34.46 41.06
26 Finance, Real Estate and Business Services 22.40 18.8C
27 Public Administration and Defence 0.00 0.0C
28 Social and Community Service 27.86 25.86
29, Other Services BNIS 38.33
Agriculture 32.38 22.86
Industry 44.00 49.07
Services 2L 26.12

Manufacture of Food Products (13), while the largest relative decreases in net outpur
occurred in Electricity, Gas and Water Supply (21), Fisheries (11) and Rubber (3)

Table 5 also shows the decomposition of growth during the 1971-1985 period
this table, the growth is indicated in terms of value (at 1985 prices) and index of chanzs
Column 10 in Table 5 shows the index of change in value added in each of the sectors
defined as (V5/V5,) 100. The index of final demand effect, column 11, is calculated =
adding the growth attributable to changes in the final demand vector to the value addss
in 1971 and dividing by the value added in 1971, that is, {[(V,, + C;; (Ygs— Y,))]/V-
100. The index of coefficient change is defined as {[V,, + (Cgs — C;,) Y,,1/V,,} 1
and the index of the cross effect is defined as {[V,, + (Cgs — C,,) (Ygs— Y5,)]} 100, Az
index of 100 for net output indicates that there was no growth due to final demand anz
technological changes, an index of under 100 indicates that there was a negative growt
and an index greater than 100 indicates positive growth.
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Table 2 Final Demand Structure (percentage)

No. Sector 1971 1985
1 Paddy 0.00 1.95
2 Other Food Crops 87.40 81.89
3 Rubber 58.77 72.78
4 Crude Coconut and Palm Oil 4478 51.07
5 Tobacco 47.71 7.47
6 Tea 66.30 5998
7 Coffee SIRO2 71.09
8 Other Agriculture and Crops 23.68 28115
9 Livestock 52.56 55.67
10 Forestry 42.78 25.41
11 Fisheries 63.98 82.13
12 Mining and Quarrying 61.30 63.84
13 Food Products 54 .47 80.81
14 Oil and Fat 65.76 79292
15 Sugar Factory 95.45 79.24
16 Other Food Products and Beverages 86.71 85.30
17 Cigarettes 90.19 85.38
8 Wood, Bamboo and Rattan Products 47.90 54.85
19 Other Manufacturing Industry 56.21 40.62
20 Oil Refinery BRI09 34.04
2] Electricity, Gas and Water Supply 2347 35.47
22 Construction 92.16 92.78
23 Trade 67.37 53.05
24 Restaurants and Hotels 86.37 86.89
25 Transportation and Communication 66.08 64.89
26 Finance, Real Estate and Business Services 60.77 56.22
27 Public Administration and Defence 100.00 100.00
28 Social and Community Services O3 93.98
29 Other Services 1595 64.38
Agriculture 53.43 47.76
Industry 66.17 69.17
Services 73.09 74.13
Table 3 Final Demand by Expenditure Sector, 1971 and 1985
1971 1985
(BRp)* % (BRp)* %
~ousehold Consumption 32 006 63.65 57 201 50.23
~overnment Consumption 3204 6.37 11.401 10.01
ross Fixed Cap. Formation 8 648 17.20 21780 LIS
“hanges in Stock 694 1.38 976 0.86
=xport 5 680 11.30 208527 1877
Total 50 282 100.00 113 880 100.00

Billion Rupiah
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The entries in column 11 of Table 5 show what the 1985 industry (sector) incizes
of net output (1971=100) would have been had there been no change in final demame
during the period and only a change in the technological relationships, reflected in e
input-output coefficients. An index of 100 indicates that there was a neutral effect o
technological change between 1971 and 1985, an index of under 100 reflects savings =
input requirements for meeting the same final demand, an index of over 100 indiczuzs
an increase in input requirements to produce a given final demand. A simia
interpretation can be made for final demand. For example, an index of over ¥
indicates that there was an increase between 1971 and 1985 in the output of a gives
industry if only final demand had changed over this period and the coefficients mae
remained constant.

Column 11 indicates that the changes in final demand indices over this fourteen-vza
period varied from a high of 632 for Manufacture of Wood, Bamboo and Rzzas
Products (18) to a low of 87 for Tea (6). This range of 545 index points is smaller tham
the range of 1188 index points given in the changes in net output indexes. Thus, if cm
final demand had changed between 1971 and 1985 while the input-output coefficizms
had remained constant, there would have been a substantial narrowing of the exten:
which indices of output change for individual sectors differed from the average ind=x
Changing structural coefficients over this period thus tended to increase the variab:im
of the sector indices of output change.

Column 12 of Table 5 indicates that the influence of coefficient change also vamez
widely among sectors, with coefficient changes tending to decrease output requiremens
in 12 sectors and increase them in 17 sectors. The largest positive impacts of coefficizm
change were experienced by sectors Manufacture of Wood, Bamboo and Rzias
Products (18), Restaurants and Hotels (24) and Other Food Crops (2). The larzes
negative impacts of coefficients change were experienced by sectors Rubber =
Electricity, Gas and Water Supply (21), and Paddy (1).

Column 13 of Table 5 indicates that the influence of cross effects also varied widz»
among sectors. Because this study has focused on final demand and technologica
change, the details of cross effect are not discussed here. However, it can be noted tha
if both final demand and technological coefficients are found to have a large impact =
the net output change, generally, the values of cross effect are also large.

In most cases, the individual sector indices of output change (Table 5) which reflz=
changes in both final demand and input-output coefficients, vary from the average indzs
to a greater extent than do either of the component indices. This is supported by tue
results in Table 6, which indicate measures of variability in net output, final demanz
technological and cross effects. In general, the results show that the two elements o
change in net output (final demand and technological change), moved together rathe
than offset one another between 1971 and 1985. The coefficient of correlation betwezs
the indexes of final demand and technological change is positive (r = 0.43) and =
significant at the 0.05 level. Thus, it can be concluded that there is a significant positve
association between final demand and technological effects, although the degree of ther
relationship is not very strong.

From Table 5, column 12, the average index of technological change is calculaizs
to be 103. This implies that technology has had only a slightly positive effect on outpu
growth over the study period. The influence of the technological effect among sectors
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Table 4 Sectoral Distributions: Exports and Imports (percentage of total)

o Sector Exports Imports
1971 1985 1971 1985
. Paddy 0.00 0.34 0.00 0.00
2 Other Food Crops 2.11 0.23 0.16 2.64
3 Rubber 13.66 3.20 0.01 0.00
£ Coconut and Palm Oil 0.95 1.69 0.00 0.46
5 Tobacco 0.79 0.18 OA12 0.13
5 Tea L2 0.53 0.00 0.00
~  Coffee 1.63 1.80 0.00 0.00
% Other Agriculture and Crops 1198 0.66 271 1.74
- Livestock 0.46 0.13 0.15 0.09
©  Forestry 8.11 (189 0.02 0.02
! Fisheries LIS 0.78 0.02 0.01
2 Mining and Quarrying 3475  60.82 0.44 718
5 Food Product 0.11 0.05 0.95 0.62
< Oil and Fat 2.64 0.08 0.09 0.07
5 Sugar Factory 0.26 0.09 125 0.03
= Other Food Products and Beverages 8IS 0.47 6.27 0.69
~  Cigarettes 0.00 0.02 0.01 0.00
*  Wood, Bamboo and Rattan 0.01 4.44 0.19 0.03
= Other Manufacturing Industry 2.38 7.48 /35S BGOSR
20 Oil Refinery IBSS 3.98 1.00 2.98
2. Electricity, Gas and Water 0.00 0.00 0.00 0.00
22 Construction 0.00 0.00 0.00 0.00
I3 Trade 6.12 5.10 0.00 0.00
2+ Restaurants and Hotels 0.00 0.94 0.00 2.66
25 Transportation and Communication 16.56 4.09 4.23 3.99
2= Finance, Real Estate and Bus. Services 0.00 2539, 2.21 5.57
27 Public Administration and Defence 0.00 0.00 0.00 0.00
2% Social and Community Service 0.00 0.00 0.00 2558
25 Other Services 0.38 0.17 1.62 3.42
Agriculture 32.10 9198 881 SIS
Industry 4485 7743 8873  76.73
Services 2305 1264 808 1818

sowever, varied widely. It can also be seen from Table 5 that in most sectors the final
s==znd effect was positive, and there is a tendency for final demand to dominate the
=c=nological effect in contributing to changes in net output or value added in each
RI07

“rom the preceding discussion, it is evident that between 1971 and 1985 increases
= =2t output were dramatic. Over the period 1971 — 1985 the annual average rate of
samze was 9.29 per cent. But all sectors did not share equally in this expansion.
Turng this period, the output of 3 sectors declined. Highly varied effects of the rising
&= of final demand were also revealed. The influence of coefficient change also varied
st among sectors. Between 1971 and 1985, changes in final demand had a negative
=7=ct on output in 4 sectors, while changing input coefficients had a positive output
=%zt 1n 13 sectors, negative in 13 sectors, and 2 sectors had a coefficient index equal
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Table 5 Decomposition of Output Growth Between 1971 and 1985, Ranka< =

Index of Output Growth
No. Sector Rank®  VAS85 VATI1® AVAS
( M B

&) () ©) G ©) -

18 Wood, Bamboo and Rattan 1 1008297 82819 G234
12 Mining and Quarrying 2 16995824 3037939 13S537%
17 Cigarettes 3 1372564 276654 105590
13 Food Product 4 126714 26593 10070
28  Social and Community Service 5 2577329 622589 195478
26 Finance, Real Estate & Bus. Serv. 6 6406492 1565525 4R 47GET
22  Construction 7 6223896 1720877 4503008
27 Public Admin. and Defence 8 6374999 1839951 453 50u
20 Oil Refinery 9 1863527 550205 1313308
24 Restaurants and Hotels 10 2455023 762683 16925

8  Other Agriculture and Crops 11 1500363 589711 910N
14 Oil and Fat 12 282913 114545 o5 |
29 Other Service 18 3299808 1425015 1874788
19  Other Manufacturing Industry 14 6366521 2864327 35020

9  Livestock 15 2464544 1146474 13107
16  Other Food Products and Bev. 16 1530379 794872 73350 4
25 Transportation and Comm. 17 5746113 3264135 24877
23  Trade 18 11964832 7371338 453552

7  Coffee 19 440159 284737 15508

2 Other Food Crops 20 6548509 4265045 228385

4  Crude Coconut and Palm Oil 21 1251135 830370 420758

1  Paddy 22 6365575 4255430 2110148

5 Tobacco 23 356747 252800 10357

6 Tea 24 194826 148260 1555 |
10 Forestry 25 1403810 1201084 202728
15 Sugar Factory 26 305276 277899 2737
21 Electricity, Gas and Water 27 395844 429035 -331¢8

11  Fisheries 28 1656502 1927844 -271343

3 ___Rubber 29 163477 568185 -404 700

This is ranked in descending order based on the index of total change.

b Value added in 1985 which is calculated by using equation (4), VA8S5 = Cgs Y.
¢ Value added in 1971 which is calculated by using equation (4), VA71 =C;, Y,,.
4 Changesin VA = Cg Yq, - C;; Yoy

¢ Million Rupiah.

f  Final Demand Effect = (Yg, - Y;,) C;y

¢ Technological Effect = (Cg - C;)) Y5,

" Cross Effect = (Cgs - C;,) (Ygs - Y7y)

0) = {@):(5}*100

(11 = {[G+@]: (5} *100

L2 = {G)+®)]: (5)}*100

oa3) = {[G)+O: (5)}* 100
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Table 5 (continued...)

Changes due to Index of Change
FDEf TE® CE: TOTAL! FDE! IEx CIEF
MRp) (MRp) (MRp)

(N (8) ®) (10) an (12) (13)
440862 106669 377947 1217 632 229 556
12908026 577069 472790 559 525 119 116
743334 85111 267464 496 369 131 197
88148 1480 10493 476 431 106 139
2195158 -38794 -201624 414 453 94 68
3422258 547664 871045 409 8119 135 156
4587267 -3195 -81052 362 367 100 95
4535047 0 1 346 346 100 100
1096486 92624 124212 339 299 117 123
882673 378988 430679 392 216 150 156
959496 1227798 -171637 254 263 121 71
123255 18699 26413 247 208 116 123
1838335 34564 1895 280 229 102 100
2622183 S12807 367704 222 1199 118 113
2076395 -272661 -485664 215 281 76 58
1268610 -209044 -324058 193 260 74 59
3503868 -489521 -632369 176 210 85 81
5079724 -214342 -271888 162 169 97 96
345561 -70789 -119350 155 2211 75 58
352768 2004259 -73564 154 108 147 98
707817 -153136 -133916 151 185 82 84
1849107  -1805038 1066076 150 167 58 125
-10671 17868 96751 141 96 107 138
-19309 50610 15265 131 87 134 110
£52054 -346744 -912584 117 2920, 71 24
-927 8755 19549 110 100 103 107
758442 -270801 -520832 92 247, 37 -21
£39661 -374642 -336361 86 123 81 83
-3408] -387281 16654 29 94 32 103

%z noted earlier, most sector indices of net output, which reflect changes in both
Sma Zemand and technology, vary from the average index to a considerably greater
muem an do either of the individual component indices which reflect only changes in
Jme 2=mand or technological coefficients. This implies that the two elements of change
m ezl output moved together rather than offset one another. This is specially true
W Be zxiremes in the array of indices of total change in net output. This finding is
st with Vaccara and Simon's (1968) analysis of the sources of output change in
M me=d States between 1947 and 1958. The sectors with the largest increase in final

- manc are those with the largest increase in technological coefficients and,

wermesoondingly, the sectors with the smallest increases in final demand are generally
Mse 2t experienced a negative output effect from coefficient change. This is
Wssreezd clearly in Table 7 which indicates that for sectors in the group that
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Table 6 Various Measures of Variability for Total Net Output (TNO), Finz!
Demand Effect (FDE), Technological Effect (TE) and Cross Effect (CE) Indicss
N*  MEAN® MEDIAN® TRMEAN¢ STDEV® SEMEANf MINe  \o7”

TNO 29 274 .4 215.0 248.6 226.4 42.0 288 12175
FDE 29 256.8 221.7 249.2 113.9 249 87.0 6323
TE 29 103.3 102.4 101.3 37.9 7.0 31.8 22%%
GCE 29 114.3 100.1 103.0 94 8 17.6 214 S35z

*  number of sectors used in this study

®  mean output for all sectors

¢ median value;

4 5% trimmed mean

¢ standard deviation

f standard error of the mean

8 minimum value

h

maximum value.

experienced the largest changes in net output, the effect of both final demand ame
coefficient change was to increase output growth; while the opposite is true for seciom
in the group in which output decreased or increased the least. The only significams
exceptions were the final demand index for Electricity, Gas and Water Supply (21 ). zm
the coefficient index for Social and Community Service (28). Most of Social zme
Community Service’s output are delivered to final demand and most of Electricity. Gas
and Water Supply’s output are used as intermediate output.

There was evident from Table 7 that the products produced by the 'emerging' sectom
(Manufacture of Wood, Bamboo and Rattan Products, Mining and Quarrmg
Manufacture of Cigarettes, Food Product and Social and Community Service) wem
becoming increasingly attractive as intermediate inputs as well as final demand: whie
the declining or the lowest output growth in the industries such as Electricity, Gas ame
Water Supply, Fisheries and Rubber reflects the declining importance of the producs
in production and consumption.

3.3 The Pattern of Structural Change in the Agricultural Sector Between 1971
and 1985

Between 1971 and 19835, net output for agriculture, which consists of 11 sectors
rose 50 per cent from Rp 4,255 billion to Rp 6,366 billion, for an average annual rzu
of increase of 4.6 per cent. This average annual rate of increase for the agricultura
sector is lower than the economy wide average. Between 1971 and 1985, there was wia
divergence in the degree of output change within the agricultural sectors. Between 157
and 19835, net output increased in 9 sectors and decreased in 2 sectors. The increases =
net output occurred in Livestock (9), Coffee (7), Other Food Crops (2), Crude Cocomnus
and Palm Oil (4), Paddy (1), Tobacco (5), Tea (6), Forestry (10) and Sugar Factory (1%
The decreases in net output occurred in 2 sectors, namely Fisheries (11) and Rubber (=

A further observation is that the changes in final demand are predominantly positive
in the agricultural sector (Table 8 and Figure 1). This is true for 8 out of the 11 sectors
Seven sectors showed declining inputs from 1971 to 1985, while inputs of 4 sectors
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Table 7 Sectors Experiencing the Largest and Smallest Changes in Net Output
Between 1971 and 1985°

Sectors Output Final  Coefficient

Change  Demand Index
(per cent) Index

Largest output growth

“Wood, Bamboo and Rattan (18) T 1217.4 AOA® AOA

\.l, 3 3

S emrgng  L01 fon aoa

=2od Products (13) e 4765  AOA AOA

Social and Community Service (28) _| 413.9 AOA BOA

Smallest output growth _

Forestry (10) 116.8 BOA® BOA

Sugar Factory (15) e 109.8 BOA BOA

Slectricity, Gas and Water (21) Szctors,g 922  AOA BOA

=isheries (11) 85.9 BOA BOA

Rubber (3) 28.7 BOA BOA

The overall average of final demand index is 257, and the overall average of coefficient

méex 1s 103

AOA: Sector index is above overall average
BOA: Sector index is below overall average.

300+

250

Vi 2z

T2

V777

Indox of CGirowth

=

=1
vz,

722

|
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0 /////[4{////////AI

!/_
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Sector Number
N Final Demand il Technology
Source: Table 8.
Figure 1. Final Demand and Technology Effects in Agricultural Sectors
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Table 8 Decomposition of Agricultural Output Growth Between 1971 and 155%
Ranked by Index of Output Growth

No. Sector Rank®*  VA85® VAT7I1® AVAS®
(MRpr
() @ 3) @) ) 6
8  Other Agriculture and Crops 1 1500363 589711 910658
9  Livestock 2 2464544 1146474 13180
7  Coffee 3 440159 284737 15543
2 Other Food Crops 4 6548509 4265045 228345
4  Crude Coconut and Palm Oil 5 12510185 83070 420768
1  Paddy 6 636775 4255430 2110148
5  Tobacco 7 356747 252800 103547
6 Tea 8 194826 148260 4850
10  Forestry 9 1403810 1201084 2027
11  Fisheries 10 1656502 1927844 —271343
3___Rubber 11 163477 568185 4027~
Table 8 (continued...)
Changes due to Index of Change
No FDEf TEF CE" TOTAL! FDF Tig- CE
(MRp) MRp) MRp)
&) ) ®) ® (10 an 12) (13
8 959496 122793 171637 254 263 121 7
9 2076395 -272661  —485664 215 281 76 38
7 345561 -70789  -119350 155 221 7S 58
2 352768 2004259 -73564 154 108 147 -
4 707817 -153136  -133916 151 185 82 u
1 2849107 -1805038 1066076 150 167 58 125
5 -10671 17868 96751 141 96 107 38
6 -19309 50610 15265 131 87 134 11
10 1462054 -346744  -912584 117 099 71 24
11 439661 -374642 336361 86 123 81 &3
3 —34081 —387281 16654 29 94 89 103

Source: taken from Table 5

Ranked in descending order based on the index of total change within the agricultural secto=
®  Value added in 1985 calculated by using equation (4), VA85 = Cgs Yy
¢ Value added in 1971 calculated by using equation (4), VA71 =C,, Y,
¢ Changesin VA = Cg Ye—-C,, Y,

¢ Million Rupiah

f  Final Demand Effect = (Y4 - Y,,) C,,

8¢ Technological Effect = (Cgs — C;,) Y,

" Cross effect (Cgs — C;) (Ygs — Y5)

b= {@#:(5)}*100

P AD={IG)+ @] (5} * 100

S RA=IGHE R (9) ) * 100

3=+ ) (5} * 100
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Figure 2. Direct and Indirect Effects of Final Demand in Agricultural Sectors
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(Other Food Crops, Tobacco, Tea and Other Agriculture and Crops) hzvz s

expanding.
The changes in net output due to changes in final demand have been decommumat
into the changes in the direct and indirect effects and these are shown in Figure 2 &z

be seen that the direct effects dominate the indirect effects. The bar graph of S
effect is generally above that of the indirect effect which indicates that the larges: e
on value added levels is the direct effects of final demand. -

The changes in net output due to change in technological coefficients have z's: e
decomposed into the changes in the direct and indirect effects and these are showm
Figure 3. Clearly, the indirect effects dominate the direct effects. The bar zme st
indirect effect is generally above that of the direct effect. '

4. CONCLUSION

This study has explicitly looked at how changes in final demand and techmoumg
have affected structural change in the Indonesian economy. According to some pre= s
studies conducted in developed countries, for example, Vaccara and Simon (1965 s
analysed the U.S. economy for the period 1947-1958, Feldman, McClain and *zmue
(1987) who analysed the U.S. economy for the period 1963-1978, Staglin and W zsss
(1974) who analysed the West German economy for the period 1958-1962 mm
Robertson (1989) who analysed the New Zealand economy for the period 1972-7 %%
the effects of changing final demand have been shown to be consistently more imporam
than the effects of changing technological structure. The findings of this study == =
general agreement with those previous studies.

It was found that the changes in final demand are the most important facior m
affecting structural change in the Indonesian economy. The final demand componzms
which are private and government consumption, investment and export, have di =z
importance for different industries. Due to limitations of time this study has not mem
concerned with the changes in various components of final demand which are affzcimg
structural change. This study found that in the agricultural sectors the direct effecss &
final demand is more substantial than its indirect effects in determining the grow=r &
the agricultural sector. This means that the first-round effects of changing final derm
is the more important effect in determining the source of growth and change =
agricultural sector.

It was found that the sectors with the largest increase in final demand are those wa
the largest increase in technological coefficients and, correspondingly, in the sectors wu
the smallest increase in final demand are generally those which also show a negzume
influence of coefficient change to the sectoral growth. This implies that the final demame
and technological effects seem to move together rather than offset one another, anc
was found to be generally true in both the 'emerging' sectors and the 'declining’ seciom

In this study, input-output coefficient changes are interpreted as technolozca
changes. However, it should be kept in mind that the input-output coefficient changs
can result from substitution effects, fabrication effects, price effects, the concepts zme
definitions used in preparing input-output tables, and imperfect data. The substitutum
effect is reflected by the extent to which a commodity replaces, or is replaced by, otme
commodities. The fabrication effect is reflected by the extent to which an industr
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come to absorb a greater or smaller ratio of intermediate inputs to total inputs. The price
=ffect is reflected by the extent to which changes in relative prices bring about changes
= coefficients. Changes in concepts and definitions in preparing input-output tables can
affect coefficient stability. The inclusion of inaccurate estimates may result in changes
= coefficient size. In this study, however, the price effect was minimized by using
constant price tables, and concept and definition effect was minimized by adjusting the
mput-output tables to conform to a uniform sector classification scheme.
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Appendix 1 footnotes.
*  Million Rupiah.
This is ranked in descending order based on the index of total change.
Value added in 1985 which is calculated using equation (4), VA85 = Cgy Y.
Value added in 1971 which is calculated using equation (4), VA71 =C,, Y,,.
Changes in VA =Cy Ygs - C,; Y
Final Demand Effect = (Y, - Y;)) C;,
*  Direct Final Demand Effect = a;, (Ygs - Y)).
*  Indirect Final Demand Effect = (C,, - a;,) (Ygs - Y5)).
Technological Effect = (Cg5 - C;)) Y.
Direct Technological Effect = (05 - o;,) Y5,
¢ Indirect Technological Effect = [(Cgs - C;) - (Ogs - 07)] Yy
Cross Effect = (Cgs - C;)) (Ygs - Y5y).
* (14 ={(@4):(5}*100
* (15 ={[G)+(M]:(5}*100
16 = {[®H+®)]:(5)}*100
A7) = {IG)+®]:(5) 3 * 100
C38) = {[(®+10)]: (5} *100
(19) = {[(®)+AD]:(5) } * 100
(20) = { [ +AD]: (5) } * 100
21 = {[5)+(13)]:(5)} * 100




