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TBSTRACT In this paper a decomposition method is used to examine structural change in
::c -:.lonesian economy. The decomposition method can ascribe the sources of the shifts in
'r'lii:n of rndividual sectors to changes ur final demand, technology and cross effects. Using trvo
lr:r-:rable input-output tables, I 97 1 and 1985, it is found that changes in final demand are more
::.'Grt than technological change in affecting structural change in the agficultural sector and
*c 

--^i-.nesian economy as a whole. It should be noted, however, that the two main elements of
:::.ii:. irnal demand and technology, moved in the same direction in their impacts on structural
i.::,.ia

: I\_TRODUCTION

lhe various hrpotheses advanced to explain the process of structural change in

=:rr--{ruc development can be classified as ( I ) demand-oriented explanations. based on
gcCisation of Engel's Larv, and (2) technologr'-oriented explanations, u,hich include
ft i-lstitution of processed for natural materials (Chenery and Sy'rquin 1986). Using
Lrcr-t-r-rutput anall'srs. these hypotheses haye been much examined in developed
.rrr-:-;res. but fel' studies have been done in less-developed countries. It is timely
:r:ire to investrgate the main determinants of changes in the structure of the
:ll:-cesian economv.

-;ut-output anal]rsis rvas first applied to the analvsis of structural change in the US
llc:::r.-i:.ir\ bv Leontief, et al. (1953). The main problem analysed in that study was the
:l-':t .-f changes in input-output coefficients betrveen 1919 and 1939 on the structure
u":r":cuction and labour use, rvith external trade and domestic demands held constant.
i n\:: Ihen. the input-output model has been used extensively to analyse structural
c;r:3 A detailed discussion of the use of rnput-output methods on such studies can
.t .--u:rd. for example, in Skolka (1989).

--:e objective of this study is to look at hos'changes in the kev factors, final demand
.lma ::thnologr.', have affected structural change of tl-re Indonesian economv, rvith
E:,:.sis on Lhe agricultural sector.

r:jfpol't of the Australian-lndonesia Institute is gratefulll' acknorvledged.
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In the next part of this paper, structural decomposition analysis is explan::
results of a decomposition analysis for the Indonesian economy between I 9 7 I li:
are then presented in Section 3.

2. METHODOLOGY

r'n

-E
-.{r"

The starting point for analysing structural change and sources of grosi-- '. ilr
balance equation of the input-output accounts :

tr-Al x: Y

where I : a29 x 29 identity matrix, A: a29 x 29 matrix of technological coei:l: ,*l
X: a 29xl vector of industry outputs, Y: a29 x I vectorof final demanc. "E
solution of this model is

x: [I-Al'Y

Given exogenously specified final demand, equation (2) can be used to det;:=,nc
production requirements necessary to satisfu the demand.

The input-output model can be expressed in terms of value-added or net outp'- :i,
assuming that the relationship between each value added and industry output in the io*'
sector is constant with respect to scale. We can derive the value-added requrr=r::u
(equation (3), by pre-multiplying both sides of equation (2) with a diagonal mar-.- I
which consists of the value added per unit of output ratios for each sector. The sc. -,:m
can be u'ritten as follows:

v: Bu-Al'rY

where V is a 29 x I vector of value added for each industry. Letting BU - Al' = C

V: CY

Equation (3) suggest that industry value added can change either because of ch.::n
in Y, the vcctor of final demands, or due to changes in the elements of the ma';-.. C
u'hich consists of trvo components, the inverse matrix of technological coefficrerj etr
the matrix of value added per unit output ratios. Each element cu gives the drr.':: m;
indirect requirement for the i -th value added rvhen theT-th final demand changes b,. -ru
monetarv unit.

To assess the relative contributions of changing final demands and coefficre :'. u
changing value added or net output levels, Vaccara and Simon (1968) and Felc:rn-
McClain and Palmer (1987) used the follorving decomposition method.

The differences in the structue of an economl' betrveen two years (here, l9-. rni
1985) can be shou,n on production data by using value added or net output values ri::r:u
are disaggregated by sectors. The model solution to the change in value added 1;,: :r
econom\'. AV. bctrveen 1971 and 1985. can be represented as follorvs:
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AV: Vrr-V,

nd by substitution

av: c*Yr,-c,Y,

fris difference can be expressed as

AV : CrrYrr-CrrYr, *CrrYr, -Cr.,Y^

AV : Cr, (Yr, - Yr,) + (Cr, - Cr,) Y,

AV : C* Yr,-C^ Yr, *C, Yr,-C, Y,

AV : Cr, (Yr, - Yr,) + (Cr, - Cr,) Y*
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(5)

(6)

Each element of the first term on the right hand side of equation (8) indicates the

]crtion of the change in each industry's net output from l97l to 1985 attributable to
lrarging fural demands, weighted by 1985 technological coeffrcients. Each element of
fu second term on the right hand side of equation (8) indicates the portion of net output

-.nge attributable to changing input-output coefficients, weighted by the 1971 levels

:f hnal demand.
Alternatively, the differences expressed by equation (6) can be written as:

(7)

(8)

(e)

(10)

iach element of the first term on the right hand side of equation (10) indicates the

]-.rtion of the change in each industry's net output from l97l to 1985 attributable to

=angmg final demands, weighted by the l97l coefficients of the technology. Each

=crrrnt of the second term on the right hand side of equation (10) indicates the portion
rffi output change attributable to changing input-output coefficients, weighted by the

-:t5 levels of final demand.
The elements of the vectors representing contributions of final demand change to

=angrng 
net output and of inputoutput coeffrcients to changing output are not identical.

l:erefore, Vaccara and Simon (1968) took the simple arithmetic average as their
rdrcator. Average change in final demand is expressed as:

I cr, (Yr, - Yr,) * Crr (Yrs -Y.]Jl 12

r-;le average change in technical coefficients is expressed as:

(11)

[(Cr, - Cr,) Yr, + (Cr, - Cr,) Yssl 12 (12)

In Vaccara and Simon's approach, the decomposition depends on whether they take
fr matnx from an earlier year or the matrix from a later year. ln their approach, they
El used the average indices of net output change for each industry between years I and
:;e to changes in final demand, and to changes in input-output coefficients. Fromm
'68), 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 contr. --'-ccl
of changes in final demand and technological coefficients.

Fromm (1968) made an analory betrveen the estimates used in Vaccara and S:lm*,
method and the Paasche and Laspqres measures. The differences in net indusqr rd
attributable to changes in fural demand, Cr, (Yr, - Yr,), and to changes in coef;4
(Q, - Cr,) Yr,, are essentially Paasche measures. These are due to the use of ta::m'
gical coefficients and levels of final demand from an earlier year as the weigh- 'T.h

Laspeyres measwes of the differences in net industry output attributable 1s sh:-gx nrL

final demand and to changes in coefficients are Cr, (&r - Yr') and (Qr - C- 1*"
respectively. In this case, the technological coeflicients and levels of final deman: frrr
the later year (1985) were used. It is then clear that the differences in the resu.s irur
the two equations (8) and (10) resulted from the different base year used rn calc

the changes.

According to Robertson (1989), it would seem more appropriate to use etis E
Paasche or Laspqres measure. A procedure which uses either the Paasche 61 l3-ipqr.u
for both causes of change, final demand and coefficient change, would shc"-o !r
interaction effect. This is due to the sum of each component which will not eqi!. D
actual change in net output. The remainder is due to a cross-effect arising fror tt
interaction of the two component effects. By taking the Paasche measure, Robcsu
(1989) derived the cross effect (CE) by subtracting the estimates of Cr, (Yr, - l'- d
(Cr, - G,) Y, from the expression of total change in net output [Equation (61] ]
result is

CE : (C85 Yr, - Cil Yr,) - [Cr,(Yr, - Yr,) + (Cr, - Crt) Yil]
: (Cas - Cr,) Yr, - (Cr, - Cr') Y,
: Cr, (Yr, - Yr,) - Cr, (Yrr - Yt')
: (Cr, - Cr,) (Yrr - Y")

From equation (13) it can be seen that the cross-effect will tend to be negatir e :u,
elements of the final demand v@tor move in the opposite direction to the elements ci n
technological coefficient. The cross-effect will be positive, if all these elemer,. re
declining in each industry. The size of the cross effect is a function of the magrurur
the effect attributed the identified variables. If both final demand and the input-o'-nn'rl

coefficients are found to have a large impact on the net output change, it would nt:
surprising ifthe cross effect ofthese two factors is also large.

In models of structural decomposition, treatment of the cross effect varies and :u
is no consistent set of procedures available to deal with it. For example, Feldman- ;: c"
(1987) allocated the cross effect equally among the other sources of change. \\ rff
(1985) ignored the cross effect, and Uno (1989) treated it separately and reportc I
magnitude. In this study, the cross effect that affects the change in net output is ke3: r
a separate variable and its value is reported. The cross effect is not similar to a resri'-l
in regression analysis rvhich represents unexplained variance. Although the cross eiT:o
can be explained and accurately calculated for each identified variable, it is interprad
in equation (13) as a simultaneous change of hvo variables. Thus the cross effect refl;cr
the overall effect which cannot unambiguously be assigned either to changing t-mi
demand or to changing technology.
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The following equation expresses the decomposition of the change in net industry
r-uput 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 : [Cr, (Yrr-Yr,)] + [(Crr-Cr,)Yr,]+ [(Crr-Cr,) (Yrr-Yr,)] (14)

The changes in final demand which appear in the first term on the right hand side
:f equation (14) can be fi.rtlrer decomposed into two components, namely the direct and
:direct effects of changes in final demand. Similarly, the changes in technological
,cfficiarts which appear in the second term on the right hand side of equation (14) can
r-ro be distinguished between the direct and indirect effects.

The direct and indirect effects of final demand changes can be calculated by using

- following equation:

AV, : Cr, (Yr, - Yr,)
= Gr, (Yr, - Yr,) + (Cr, - ar,) (Yr, - Yr,) (15)

rhere a : BA. A is a 29 x 29 matrix of technological coefficient at a given year. The
i-t term on the right hand side of equation (15) indicates the direct effect of changes
r 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 ofchanges in technology on the net output in each

;edor are expressed in the fust and second terms on the right hand side of equation (16),
:spectively:

AV" : (Cr, - Cr,) Y,
= (ars - cr,) Yr, + [(Cr, - Cr,) - (cr, - ar,)] Y, (16)

Robertson (1989) interpreted the elements of the column vector (cr, - arr) Y, in
{ration (16) as indicating the effect on each sector of a change in the value added to
:r:tput ratio in its own production function, on the value of its output sales to other
;eclors, and the effects of changes in value added direct requirements in the production
:.::rctions of its clients. The elements of the vector (Cr, - 9,) Y, in equation (16)
rrji6sfs the effect on each sector of change in the value added to output ratio in its orvn
:,:sluction function, on the value of its output sales, and the effects of technological

=rnge across the rest of the economy on its share of total value added, through changes
r :he direct and indirect value added requirements.

.i. RESULTS

Consistent 29-sector input-output tables at constant 1985 prices for the years 197 I
rd 1985 were compiled from the larger (66 sectors), published national tables. The
rsedure is described in Daryanto and Morison (1992). The aggregation schemes and
c:-initions for the 29-sector l97l and 1985 tables are available from the authors on

=;lest.

69
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3.1 Changes in Sectoral Structures: An Overview

The sectoral sffuctures are defined in terms of the shares attributable to three matcr

sectors: agriculture, indust.y and servic€s. Agriculture is comprised of Paddy (l), Oti=.
Food Crops (2), Rubber (3), Crude Coconut and Palm Oil (4), Tobacco (5), Tea i: .

Coffee (7), Other Agnculture and Crops (8), Livestock (9), Forestry (10), and Fishen=
( 1 1). Indrsny includes Mining and Quarryng ( 1 2), Manufacture of Food Products r l l .

Manufacture of Oil and Fat (14), Sugar Factory (15), Manufacture of Other Focrl

Products and Beverages (16), Manufacture of Cigarettes (17), Manufacture of \\'cc,
Bamboo and Rattan Products (18), Other Manufactures (19), Oil Refinery tl-"
Electricity, Gas and Water Supply (21), and Construction (22). Services is compn-rcc

of Trade (23), Restaurants and Hotels (24), Transportation and Communication rl-< 
"

Finance, Real Estate and Business Services (26), Public Administration and Defec*
(27), Social and Community Services (28), and Other Services and Unspecified Sec--:r

(2e).
The followrng porrait of the Indonesian economy between 1971 and 1985 is ba-rc(

on the VO tables in constant pnces. Although the tables are not presented in detail in =s
paper, calculations from these tables indicate that the Indonesian economr -*
tndergone rapid structural change during this period.

In l97l the relative contributions to GDP were services 39.6 per cent, agricuir:rr
36.4 per cent and industry 23.9 per cent. In I 985, the contribution of the services ssr,:r
was stable at 39.8 per cent, but the shares of agriculture and industry had changet u
22.9 pr cerr- and37.4 per cent respectively. In 1971, the sectoral contribution to G}I
for services, indusfy and agriculture were Rp 16,847 billion, Rp 15,478.50 billion ac
Rp 10,174.50 billionrespectively. In 1985 the corresponding sectoral contribution rr=
services Rp 38,824 billioq indusuy Rp 36,481 billion and agriculturePtp 22,341bilh:c.
Whereas in industry and services, GDP increased by 3.5 and 2.3 times, respecti\ 3i
agriculture increased by just over 1.4 times during the period l97l to 1985.

The interindustry or intermediate transactions are relatively sparse compared to irc
fnal demand and value added. The intermediate portion was only 35.5 per cent of tr.r.r.
gross output in l97l and37.7 per cent of total gross output in 1985. Agricultrr:
industr,v and services accounted for 39.2 per c€nt, 37 .3 per cent and 23 .5 per cent of to:a
intermediate ffansactions in 197 I , respectively, while in I 985 agriculture, industrl arc
services accounted for 22.8 per cent, 49 .9 per cent and 27 .3 per cent of total intermedr:e
transactions.

This indicates that during the process of development, the total use of intermed::r
goods and services relative to total gross output tended to increase, although it declrre
for agriculture. The increase in intermediate usage of goods and services reflects rr
evolution to a more complex system with a higher degree of fabrication, and rlr
substitution of manufactured for primary commodities, or the substitution of fabricacc
for nahral materials. This tendency generally occurs in the process of industrialisatr,r
in LDCs (Kubo, Robinson and Syrquin 1986).

Looking at the columns of the input-output tables which show the purchas'ng
patterns of the sectors, the proportion of intermediate inputs in total purchases tender
to decline over the period l97l-1985 for the agricultural sectors but increased for rr
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@r-smal sectors (Table 1) The share of intermediate inputs in the services sectors fell
,., --.1-.

- 
-{nother important characteristic of the input structure of the industrial sector is that

nc agncultural sector is a major supplier of inputs to the industrial sector.
The total output is defined as a summation of interindustry transactions and final

E;rd Again the input-output tables for l97l and 1985 indicate that over all sectors
ina,dernandequalled64.5 percentand 62.4per centof totaloutputin 1971 and 1985
rx,:ectively. Agriculture, industry and service accounted for 24.7 per cent, 40.2 per
:sr and 35.2per cent of final demand in l97l respectively, while these aggregate
r:l:*Ts accounted for 12.6 per cent, 38.6 per cent and 48.8 per cent of final demand in
:!j

Table 2 shows the changes in the shares of various sectors in final demand between
'-. and 1985. The noticeable changes are the decline in the share ofagriculture and

"B ncrease in the share of indusfy as well as the small increase in services. The decline
s :e share of agriculture in final demand implies a shift in demand away from
urculrural goods to industnal commodities.

.{s shown in Table 3, the single largest final demand sector is household
;r:'.mption, which accounted for 50.2 per cent of the total final demand in 1985.

1Lnie1'er, this share declined from 63.8 per cent in L97 | to 50.2 per cent in 1985. The
rr,: sctors that experienced a relative increase were goverrrnent consumption, which
o;:ased from 6.4 per cent in 1971 to 10.0 per cent in 1985, and exports which
m:.ased from 11.3 per cent in I97l to 19.8 per cent in 1985.

lhere were two significant features that characterised the lndonesian economy in
:-' First, more than 88 per cent of total imports were in industrial sectors. The

re,rd feature was the high proportion of primary commodities (agriculture and mining)
ns :r'ntributed to national exports. In 197 I about 67 per cent of total exports (32 per

x:- tom agriculture and 35 per cent from mining and quarrying) were primary
xr:roCities.

--:om Table 4, it can be seen that the mining and quarrying products still dominated
:.i:r,esra's exports in 1985 (60.8 per cent of total exports). Table 4 shows how the

T";,:ns of industrial products increased from 1971 to 1985. Their share (including
un:g urd quarrying products) to total exports increased from 44.9 per cent in l97l to
- i ter cent in 1985. However, the share of agricultural products shows a decline

nrrrr: $e pend l97l to 1985; from 32.1per cent in l97I to only 9.9 per cent in 1985.

; ' The Pattern of Structural Changes for the Whole Economy Between 1971

rnd 1985

lable 5 shows the changes in net output or value added by sector ranked according
o onput gowth between l97l and 1985. Between l97l and 1985, net output for
,nul :ectors increased by 130 per cent to Rp 97,642 billion from Rp 42,497 billion,
ur:senting an average annual rate of increase of 9.29 per cent. From l97l to 1985,

&: '.\ as a $'ide variation in the degree of net output change among ssctors. The largest
rnial"e rncreases in net output occurred in Manufacture of Wood, Bamboo and Rattan
L:,:-.ts (18), Mining and Quarrying (12), Manufacture of Cigarettes (17) and

7t
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Table I Intermediate Input Ratios (percentage)

No. Sector Intermediate lnput-.

197 | I 95i
I
2

J

4

5

6

8

9

10

ll
t2
13

l4
l5
16

t7
l8
l9
20
21

22
23
24

25

26
27

28

Paddy

Other Food Crops
Rubber
Crude Coconut and Palm Oil
Tobacco
Tea

Coffee
Other Agriculture and Crops
Livestock
Forestry
Fisheries
Mining and Quarrying
Food Product
Oil and Fat

Sugar Factory
Other Food Products and Beverages

Cigarettes
Wood, Bamboo and Rattan Products
Other Manufactunn g Industry
Oil Refinery
Electricity, Gas and Water Supply
Construction
Trade
Restaurants and Hotels
Transportation and Communication
Finance, Real Estate and Business Services

Pubiic Administration and Defence
Social and Community Service

29 Other Services

6.69
45.26
56.87
30.61

55.26
46.86
35.08
17.53

30.31
25.89
30.96

8.63
46.50
79.39
48.86
68.08
66.95
61 .93

31.33
64.06
49.9t
64.08
t3.17
7 4.22
34.46
22.40

0.00
27.86
32.79

l0 \:
ll ar
83 .,

1l-

31-.'
l1 -

3:_..
2Cr l
.19:-
12 S:

;; ;.
6i-'.
J1"
62 ii
8,1 -.
59 -:
61 1:
39 -<:
68.3:
78 {.:
65 1:
l-t.-.:
53.o:
41 Crc

18 E'

0[u
25 8r
J6. -r -.

Agriculture
Industry

32.38
44.00

22.8r
49.(t-
26 t:Services 27.72

Manufacture of Food Products ( l3), while the largest relative decreases in net ouF,r
occurred in Electriciry, Gas and Water Supply (2 I ), Fisheries ( I 1) and Rubber (3 r

Table 5 also shows the decomposition of grouth during the 1971-1985 period n
this table, the gror.rth is indicated in terms of value (at 1985 prices) and index of chan=
Column 10 in Table 5 shows the index of change in value added in each of the SectuTl

delured as (Vr/Vr,) 100. The index of final demand effect, column I 1, is calculated :
adding the gronth attributable to changes in the final demand vector to the value ado'c
:li'l97l anddividingbythevalue added in 1971, that is, {[(Vr, + C,r (Yes - Y,,)]A'
100. The index of coefficrent change is defined as {[V?r + (Cr, - Cr,) Yr,]/Vr, ] I .'.
and the index of the cross effect is defined as {[V,r + (Cr, - C,,) (Yr, - Yr,)]] 100. ::
index of 100 for net output indicates that there was no growth due to final demand arc
technological changes, an index of under 100 indicates that there was a negative gro\\:a
and an index greater than 100 indicates positive gronth.
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Table 2 Final Demand Structure (percentage)

IJ

No. Sector t97 I r 985

1 Paddy
I Other Food Crops
i Rubber
J Crude Coconut and Palm Oil

Tobacco
Tea

Coffee
Other Agriculhre and Crops
Livestock
Forestry
Fishenes
Mining and Quarrying
Food Products
Oil and Fat
Sugar Factory
Other Food Products and Beverages

Cigarettes
.8 Wood, Bamboo and Rattan Products

- 9 Other Manufacnring Industry
:,r Oil Refinery
:i Electncity, Gas and Water Supply
:: Construction
:3 Trade
:1 Restaurants and Hotels
:5 Transportation and Commwrication
:5 Finance, Real Estate and Business Services
:- Public Administration and Defence
:S Social and Commuruty Services

0.00 i.95
87 .40 8l .89

58.77 72.78
44.78
47 71

51 07
'7 47

66.30 59.23

51.92 7 | .09

63.98
6l.30
54.41

95.4s
86.71

90. l9

42.78 25.41

82.1 3

63.84
80.81

6s76 79.92
79.24
85.30
85.38

47.90 54.85
56.21 40.62

33.22 34.04
23.47 35.47
92.16 92.18
67.37 53.05
86.37 86.89

23.68
52.56

28.r'7
55.61

64.89
56.22

100.00
93.98

66.08
60.77

100.00
95.31

:9 Other Services 75.93 64.38

Agrrculture 53 43

Industry 66.17
Services '73.09

47.76
69.17
7 4.13

Table 3 Final Demand by Expenditure Sector, l97l and 1985

197 1

(B Rp)"

1985

G Rp)"%

:-1.-rusehold Consumption
lir\'€rTrrtrgnt consumption
-':oss Fixed Cap. Formation

--:anges in Stock

=rport

32 006
3 204
8 648

694
5 680

63.65
6.37

17.20

1.38

1 1.30

57 201
I 1.401

2t 780
976

22 522

50.23

10.01

19.13

0.86
19.77

Billion Rupiah

100.00 l 13 880 100.00
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The entries in column I I of Table 5 show what the 1985 industry (sector) rni::*
of net output (1971=100) would have been had there been no change in final der:im
during the period and only a change in the technological relationships, reflected n rr
input-output coefficients. An index of 100 indicates that there was a neutral effeu: r
technological changebetween 1971 and 1985, an index ofunder 100 reflects savrn+ r
input requirements for meeting the same final demand, an index of over 100 rndrc'.''-
an increase in input requirements to produce a given final demand. A srn:-r
intelpretation can be made for final demand. For example, an index of over - "r,

indicates that there was an increase between 1971 and 1985 in the output of a s'" a
industry if only final demand had changed over this period and the coefficient -,m
remained constant.

Column I I indicates that the changes in final demand indices over this fourteen-'.:a
period varied from a high of 632 for Manufacture of Wood, Bamboo and R::-u
Products ( I 8) to a low of 87 for Tea (6). This range of 545 index points is smaller ::.u
the range of I 188 index points given in the changes in net output indexes. Thus. rf .-'r-r"

final demand had changed between 1971 and 1985 while the input-output coeffic:::ru
had remained constant, there rvould have been a substantial narrowing of the erten: u
which indices of output change for individual sectors differed from the average rn.::r.

Changurg structural coefficients over this period thus tended to increase the variab--r
ofthe sector indices ofoutput change.

Column l2 of Table 5 indicates that the influence of coefficient change also r;:rc
widely among sectors, with coefficient changes tending to decrease output requirem=c
in 12 sectors and increase them ur l7 sectors. The largest positive impacts of coeffic,ru
change were experienced by sectors Manufacture of Wood, Bamboo and R::::s
Products (18), Restaurants and Hotels (24) and Other Food Crops (2). The lar,.-:s

negative impacts of coefficients change were experienced by sectors Rubber : .

Electricity, Gas and Water Supply (2 I ), and Paddy ( I ).

Column 13 of Table 5 rndicates that the inlluence of cross effects also varied trie"'
among sectors. Because this study has focused on final demand and technolog::a

change, the details of cross effect are not discussed here. However, it can be noted :-.'
if both fural demand and technological coefficients are found to have a large impac: :n

the net output change, generally, the values ofcross effect are also large.

In most cases, the individual sector indices of output change (Table 5) which re:l=
changes in both fural demand and rnput-output coefficients, vary from the average rnSc:

to a greater extent than do either of the component indices. This is supported br '-x
results in Table 6, which indicate measures of variability in net output, final demrr:
technological and cross effects. In general, the results show that the trvo element-. r
change in net output (final demand and technological change), moved together ra:.:r
thanoffsetoneanotherbehveen l97l and 1985. Thecoefficientofcorrelationbehree
the indexes of final demand and technological change is positive (r : 0.43) and e
significant at the 0.05 level. Thus, it can be concluded that there is a significant posn:i:
association behveen hnal demand and technological effects, although the degree oftn:n
relationship is not very strong.

From Table 5, column 12,the average index of technological change is calcula=
to be 103. Tlus unplies that technology has had only' a slightll' positive effect on ourrr
gou'th over the study period. The influence of the technological effect among Sect.]r-:
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Table 4 S..to.ul

''r Sector Exports

t971 1985

Imports

t97l 1985

. Paddy
I Other Food Crops
: Rubber
I Coconut and Palm Oil
i Tobacco
: Tea
- Coffee
i Other Agnculture and Crops
- Livestock

: Mining and Quarrying
-' Food Product
: Oil and Fat
: Sugar Factory
: Other Food Products and Beverages
- Cigarettes
i \\'ood, Bamboo and Rattan
: Other Manufacturing Industry

-. Oil Refinery
:. Electricity, Gas and Water

-' Construction

-' Trade

:: Restaurants and Hotels

-: TransportationandCommwtication

-. Frnance, Real Estate and Bus. Services

:- Public Administration and Defence
:i Social and Community Service

0.00 0.34
z.tr 0.23
13.66 3.20
0.95 1.69

0.79 0.18
1.21 0.53
1.63 1.80
r 99 0.66
0.46 0.13
8.1 1 0.39
1. 19 0.78

34.7 s 60.82
0.1 I 0.05
2.64 0.08
0.26 0.09
3.15 0.47
0.00 0.02
0.01 4.44
2.38 7.48
1.55 3.98
0 00 0.00
0.00 0.00
6.12 5.10
0.00 0.94
16.56 4.09
0.00 2.32
0.00 0.00
0.00 0.00

0.00 0.00
0.16 2.64
0.01 0.00
0.00 0.46
0.12 0.13
0.00 0.00
0.00 0.00
2.71 |.7 4
0.15 0.09
0.02 0.02
0.02 0.01

0.44 7.19
0.95 0.62
0.09 0.07
1.25 0.03
6.27 0.69
0.01 0.00
0.19 0.03

78.53 65.12
1.00 2.98
0.00 0.00
0.00 0.00
0.00 0.00
0.00 2.66
4.23 3.99
2.2t 5.57
0.00 0.00
0.00 2.53

Agrrculture
Industry

32.10 9.93 3.19 5.09
44 85 17.43 88.73 76.13

seruices 2i 05 12 64 8.08 18.18

L-q.*'er. i'aried widely. It can also be seen from Table 5 that in most sectors the final

-.nd 
effect was positive, and there is a tendency for final demand to dominate the

e.::ological effect in contributing to changes in net output or value added in each

{F* lf
irom the preceding discussion, it is evident that between 197 I and 1985 increases

6 :fr output were dramatic. Over the period l97l - 1985 the annual average rate of
:r,!-ie rvas 9.29 per cent. But all sectors did not share equally in this expansion.

far.g tlus period, the output of 3 sectors declined. Highly varied effects of the rising
s = -"'f fnal demand were also revealed. The influence of coefficient change also varied
nrdr among s@tors. Between 1971 and 1985, changes in final demand had a negative
:f:cr on output in 4 sectors, while changing input coefficients had a positive output
rfuri rD 15 sectors, negative in 13 sectors, andz sectors had a coefficient index equal
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Table 5 Decomposition of Output Growth Between l97l and 1985, Ranh: :
Index of Output Growth

VAS5b VA71"

l8 Wood, Bamboo and Rattan

12 Mining and Quarrying
17 Cigarettes
13 FoodProduct 4

28 Social and CommunitY Service 5

26 Finance, Real Estate & Bus. Serv 6

22 Construction 7

27 Public Admin. and Defence 8

20 Oil Refinery 9

24 Restawants and Hotels l0
8 Other Agrrculture and CroPs I I

l 1008297 82819

2 16995824 3037939

l4 Oil and Fat
29 Other Service

1372564 276654
126714 26593

25',/7329 622589
6406492 1565525
6223896 1720877
6374999 1839951

1863527 550205
245s023 762683
1500363 58971 1

2829t3 I 14545
3299808 1425015
636652t 286432'7

ji-: +-

t2
l3

l9 Other Manufacturing Industry 14

9 Livestock
l6 Other Food Products and Bev.

25 Transportation and Comm.

23 Trade
7 Coffee
2 Other Food Crops
4 Crude Coconut and Palm Oil
I Paddy

5 Tobacco
6 Tea

10 Forestry
15 Sugar Factory
2l Eleclricity, Gas and Water

I 1 Fisheries

l5 2464544 1146474

r Prrhher )q 16i477 568185 -4t:
This is ranlied in descending order based on the index oftotal change.

Value added in 1985 which is calculated by using equation (4)' VA85 = C* Y*
Value added in 197I rvhich is calculated by using equation (4), VAT l = C, Y,
Changes in VA = C* Yr, - C, Yr,.
Million Rupiah.
Final Demand Effect = (Ys5 - Y?r) C?r

Technological Effect = (Cas - C',) Yt,
Cross Effect = (Cr, - C?r) (Y85 - Y?r).

(a):(s))*100
[(s)+(7)]: (s)

[(s)+(8)]: (s)

[(s)+(e)]: (s)

16 1530379 794872 -::r lr

17 5746113 3264135
18 11964832 7371338
19 440159 284737

20 6548509 4265045

21 l25l 135 830370

22 6365515 42s5430
23 356147 252800

24 194826 148260

25 1403810 1201084

26 3052'76 277899
27 395844 429035

28 t656502 1927844

(10) =
(l l) =
(12) =
(13) =

* 100
* 100
* i00
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Table 5 (continued...)

77

Changes due to lndex of Chanee

FDEf TES CEh

VRp) (MRp) MRp)
TOTAL' CE'

(7) (8) (e) (10) (11) (l 2) (13)
.{40862 106669 377947

.:908026 577069 412190
143334 85lll 267464
88148 1480 10493

:195158 -38794 -201624
i122258 547664 871045
:587267 -3 195 -81052
:_i35047 0 1

.:196486 92624 124212
s82673 378988 4306't9
159496 122793 -171637
::3255 18699 26413

. !38335 34564 I 895

:::1183 512307 361104
:, -6395 -27266t -485664
.:58610 -209044 -324058
_.i'3868 -489521 -632369
j,-9724 -214342 -271888
_.:i56l -70789 -119350
_.i:r68 2004259 -73564-,-817 -153136 -133916

:!il07 -1805038 1066076
-..t7l 17868 96151
-. i09 50610 t5265
::L,5-1 -346744 -912584

-t-.7 8755 19549-i!r12 -270801 -520832
:-'::.bl -374642 -336361

t2t7
559
496
476
414
409
362
346
339
322

254
247

232
222
215
193

176
162
15s

154

l5l
150

141

131

111

ll0
92

86

632
525
369
431

453
319
367
346
299
216
263
208
229
192
28r
260
2t0
169

221
108

185

\67
96
87

222
r00
271

123

229
l19
131

106

94

13s
100

100

117

150

121

116

t02
l18
76
74

85

97

75

147

82

58
107

134
71

103

5t
8l
32

556

lt6
197

139

68
156
95

100

123
156
7t

t23
100
113

58
59

8l
96
58

98
84

125
138

ll0
24

107
-21

83

103-:: 's I -i87281 16654 29 94

:,: :oted earlier, most sector indices of net output, which reflect changes in both
imor :-rand and technology, vary from the average index to a considerably greater
,!ildril'rr :rr do either of the individual component indices which reflect only changes in
' s:nd or technological coeffrcients. This implies that the two elements of change
m r'=:.. output moved together rather than offset one another. This is specially true
mj' nc :r.:remes in the array of indices of total change in net output. This finding is
iEGiq>-: sith Vaccara and Simon's (1968) analysis of the sources of output change in

&lrrrc are those rvith the largest increase in technological coefficients and,

'Etr:s,:n\ilnglr', the sectors with the smallest increases in final demand are generally
tffimmur ::: erperienced a negative output effect from coefficient change. This is
illllrumra::: clearlv in Table 7 u'hich indicates that for sectors in the group that
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Table 6 Various Measures of Variability for Total Net Output (TNO). Frn:.
Demand Effect (FDP), Technological Effect (TE) and Cross Eff,ect (CE) Ind::s

N" MEANb MEDIAN" TRMEANd STDEV" SEMEANf MINs }.'.:-'"-
TNO 29 274 4 215.0
FDE 29 256 8 221.7
TE 29 103.3 102.4

42.0 28.8 t: . 
- 

l

24.9 87.0 ai: -

7.0 3l.g l_i.
17.6 -21.4 -<r--

248.6 226.4
249.2 I13.9
101.3 37 .9

cE 29 114.3 100.1 103.0 94.8

" number of sectors used in this study
b mean output for all sectors

" median value;
d 5o trimmed mean

' standard deviation
r standard error of the mean
8 minimum value
h maximum value.

experienced the largest changes in net output, the effect of both final demanc :rn;

coeflicient change was to increase output grou,th; while the opposite is true for s.'::n
in the group in which output decreased or increased the least. The only sigrlitl: '.a
exceptions rvere the final demand index for Electricity, Gas and Water Supply (21 ,. rr
the coefficient index for Social and Community Service (28). Most of Social asc

Community Service's output are delivered to final demand and most of Electricin. J.a
and Water Supply's output are used as intermediate output.

There was evident from Table 7 that the products produced by the 'emerging' s{'-:r
(Manufacture of Wood, Bamboo and Rattan Products, Mining and Quam::rr
Manufacture of Cigarettes, Food Product and Social and Community Sen'icer r.-
becoming increasingly attractive as intermediate inputs as well as final demand. s:-lc
the declining or the lorvest output growth in the industries such as Electriciqr,', Gas -r
Water Supply, Fisheries and Rubber reflects the declining importance of the prc ,*
in production and consumption.

3.3 The Pattern of Structural Change in the Agricultural Sector Between l9-l
and 1985

Between l97l and 1985, net output for agriculture, which consists of I I sect--.
rose 50 per cent from Rp 4,255 billion to Rp 6,366 billion, for an average annual :a:
of increase of 4.6 per cent. This average annual rate of increase for the agriculi--a
sectorislorverthantheeconomywideaverage. Behveen l97l and l985,therewas\\r!
divergence ur the degree ofoutput change uithin the agricultural sectors. Betrveen I :-
and 1985, nct output increased in 9 sectors and decreased in 2 sectors. The increase' u
net output occurred in Livestock (9), Coffee (7), Other Food Crops (2), Crude Coco:r
and Palm Oil (4), Paddy (l), Tobacco (5), Tea (6), Forestry (10) and Sugar Facton' r i:
The decreases in net output occurred in 2 sectors, namelv Fisheries ( I 1) and Rubber :

A further obsen'ation is that the changes in final demand are predominantly posr:-i:
ur the agricultural sector (Table 8 and Figure I ). This is true for 8 out of the I I secr.r:
Seven sectors shorved declining inputs from l97l to 1985, while inputs of 4 secr.-
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Table 7 Sectors Experiencing the Largest and Smallest Changes in Net Output

Between l97l and 1985"

Output Final
Change Demand

(per cent) lndex

Coeffrcient
lndex

l-rgest output growth
a'md, Bamboo and Rattan (18) I
I'Jning and Quarrying (12) I .^-^---
-:garettes (17) | :1t.t^?-1t
l-rcd Products (13) I 

sectors

irial and Community Service (2S) I
Smellest output growth
f :resry (10)
S,:gar Factory (15)
Iectricity, Gas and Water (21)
: saeries (1 l)
i.$ber (3)

AOAb AOA
AOA AOA
AOA AOA
AOA AOA
AOA BOA

BOA" BOA
BOA BOA
AOA BOA
BOA BOA
BOA BOA

'declining
sectors'

1217.4
559.4
496.r
476.5
413.9

I16.8
109.8
92.2
85.9
28.7

i

x

I

I

i

I

i
i

I

I

I

*.'"r rs 103
' .A.OA: Sector index is above overall average

3OA: Sector index is below overall average.

24156
Sector Number

$ Final Demand ! Technology

Source: Table 8.

Figure 1. Final Demand and Technology Effects in Agncultural Sectors
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Table 8 Decomposition of Agricultural Output Growth Between l97l and ii'i:
Ranked by Index of Output Growth

VA85b VA7I"

(1) (2) (3) (s)(4)

8 Other Agriculture and Crops
9 Livestock
7 Coffee
2 Other Food Crops
4 Crude Coconut and Palm Oil
I Paddy

5 Tobacco
6 Tea

10 Forestry
I I Fisheries

I

2

3

4

l 500363
2464544

440159
6548509
l25r 135

63677 5

3567 47

194826
1403810
1656502

1614'.77

5897 I I
114647 4

284737
4265045

83070
4255430
252800
148260

1201084
t927844
568r 85

5

6
7

8

9

l0
? Rrrhher I I

Table 8 (continued...)

Changes due to lndex ofChange

No.
(]vI Rp) (tvl Rp) (tvl Rp)

(1) (7) (8) (e) (10) (11) ( l2)
959496 t22793 -171637 254

20'76395 -272661 485664
345561 -10189 -l 19350
352768 2004259 -73564
707817 -153136 -133916

2849101 -1805038 1066076

-10671 17868 96751

-19309 50610 15265
l0 t462054 -346144 -9t2584

2t5
155

154

l5l
150

141

131

t17
86
29

263
281

221
108

185

167

96
87

))1

123
94

l2l
76:
75 :
t41 -

82i
58 .:

107 . _.

r34 ..
71 :
8l il1 439661 -374642 -336361

-i4081 -i8728r 16654

Source: taken from Table 5

" Ranked ur descendrng order based on ttre index of total change within the agricultural set::-
Value added in 1985 calculated by using equation (4), VA85 = C* Yr,,

Value added in l97l calculated by using equation (4), VAT l = C, Y,
Changes in VA = C* Yr, - C' Y,
Million Rupiah
Final Demand Effect: (Y85 - Y7r) C?r

Technological Effect = (Crr - Cr,) Y,
Cross effect (Cr, - Cr,) (Yr, - Yr,)
(10; =
(11) =
(12) =
(13) =

* 100
* 100
x 100

(a):(s))*too
[(s)+(7)]: (s)

[(s)+(8)]: (s)

[(s)+(e)]: (s)
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300

2s0

200

150

100

50

0
24156

Sector Number

N Direct Effects ! lndirect Effects

Source: Appendix I.
Figure 2. Direct and Indirect Effects of Final Demand in Agriculhral Sectors
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Figure 3. Direct and lndirect Effects of Technolory in Agricultural Sectors
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(Other Food Crops, Tobacco, Tea and Other Agriculture and Crops)

expanding.
The changes in net output due to changes in final demand have been da.

into the changes in the direct and indirect effects and these are shoun in Figure i t
be seen that the direct effects dominate the indirect effects. The bar graph c: i
effect is gurerally above that of the indirect effect which indicates that the larges

on value added levels is the direct effects of final demand.

The changes in net output due to change in technological coefficients har e a-r:

decomposed into the changes in the direct and indirect effects and these are sr;
Figure 3. Clearly, the indirect effects dominate the direct effects. The bar -rm,
indirect effect is generally above that ofthe direct effect.

4. CONCLUSION

This study has explicitly looked at how changes in final demand and

have affected struchral change in the Indonesian economy. According to some p::'r

studies conducted in developed countries, for example, Vaccara and Simon ( l95i
analysed the U.S. economy for the period 1947-1958, Feldman, McClain and ?

(1987) who analysed the U.S. economy for the period 1963-1978, Staglin and \\'
(1974) who analysed the West German economy for the period 1958-196:-

Robertson (1989) who analysed the New Zealand economy for the period 197:- -

the effects of changing final demand have been shown to be consistently more

than the effects of changing technological structure. The findings of this stu{r ea

general agreement with those previous studies.

It was found that the changes in final demand are the most important far"l
affecting sfuctural change in the Indonesian economy. The final demand comPirn {,,
which are private and government consumption, investment and export, have drf
importance for different industries. Due to limitations of time this study has nt-i

concerned with the changes in various components of final demand which are atT

structural change. This study found that in the agricultural sectors the direct ell-:=
final demand is more substantial than its indirect effects in determining the -sro\i:
the agricultural sector. This means that the first-round effects of changing final
is the more important effect in determining the source of growth and change : b
agricultural sector.

It was forurd that the sectors wrth the largest increase in final demand are tholr
the largest increase in technological coefficients and, correspondingly, in the sectors r,'

the smallest increase in final demand are generally those which also show a neEa.rc

in{luence of coeflicient change to the sectoral gouth This implies that the final de=

and technological effects seem to move together rather than offset one another. am
was found to be generally true in both the 'emerging' sectors and the 'declining' st:tr,

In this study, input-output coefficient changes are interpreted as technole-:rdl
changes. Holever, it should be kept in mind that the input-output coefficient ch:rr-
can result from substitution effects, fabrication effects, price effects, the concepu dl
defuritions used in preparing input-output tables, and imperfect data. The substrr,nmr
effect is reflected by the extent to rvhich a commodity replaces, or is replaced br. .rror
commodities. The fabrication effect is reflected bl'the extent to rvhich an industn n,
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ccfirc to absorb a greatfr 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

m coefficients. Changes in concepts and definitions in preparing input-output tables can

affect coeflicient stability. The inclusion of inaccurate estimates may result in changes

n coeflicient size. In this study, however, the price effect was minimized by using
:mstant price tables, and concept and definition effect was minimized by adjusting the

ryut-output tables to conform to a uniform sector classification scheme.
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Structural Change in the Indonesian Economy 197I-1985

Appendix I footnotes.
' Million Rupiah.t This is ranked in descending order based on the index oftotal change.

' Value added in 1985 which is calculated using equation (4), VA85 = C* Yrr.
r Value added in 1971 which is calculated using equation (4), VATl = C' Yr,,
' Changes in VA = C* Yr, - C, Y,
: Final Demand Effect = (Yas - Yr,) C,
I Direct Final Demand Effect = cr, (Yr, - Yrt).
i Indirect Final Demand Effect = (Cr, - Gr,) (Yrr - Yt').
' Technological Effect = (Crs - Cr,) Ytt.
: Direct Technological Effect = (crr, - crr,) Yr,.

' lndirect Technological Effect = [(Crr - C') - (crr, - ort)] Ytt.
: Cross Eflect = (Cr, - C7r) (Y85 - Y7r).

(14) = t(a):(s))*100
(1s) = {(s)+(7)l:(s) *

rf

!*

100

100

100
* 100
* 100
* 100
* 100

(16) = {t(s)+(8)l:(s)
(17) = {t(s)+(e)l:(s)
(18) = {Ks)+(10)l:(s)
(le) = {[(s)+(ll)]:(s)
(20)={Ks)+(12)l:(s)
(21)={[(s)+(13)]:(s)
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