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Abstract

This study aims to analyze the Indonesia economic structure with employing the temporal Leontief
inverse which was developed by Sonis and Hewings (1998) on 1975-2005 Indonesia’s input-output
tables. In the first stage, this study investigates how the manufacturing industries in driving the
Indonesian economy during structural changes. In the second stage, this study examines the struc-
tural changes of the manufacturing industries, which can explain the trends in individual industry
balance in the context of the economic system. Based on the analysis, this study can trace how each
year’s change contributes to the total impact in gross output change.

Keywords: input-output table, structural change, temporal Leontief inverse, economic structure
JEL classification: C67, 011, 041

Struktur Ekonomi Indonesia: Analisis Temporal
Leontief Inverse

Abstrak

Penelitian ini bertujuan menganalisis struktur ekonomi Indonesia dengan menggunakan analisis
Temporal Leontief Inverse yang dikembangkan oleh Sonis dan Hewings (1998) pada tabel inpui-
output Indonesia tahun 1975-2005. Pada tahap pertama, studi ini mengkaji bagaimana industri
manufaktur dalam mendorong perekonomian Indonesia selama perubahan struktural. Pada tahap
kedua, penelitian ini meneliti perubahan struktural industri manufaktur, yang dapat menjelaskan
tren dalam keseimbangan industri individu dalam konteks sistem ekonomi. Berdasarkan hasil an-
alisis, penelitian ini dapat melacak bagaimana perubahan kontribusi setiap tahunnya terhadap
dampak total perubahan output kotor.

Kata kunci: input-output, perubahan struktural, temporal Leontief inverse, struktur ekonomi
Klasifikasi JEL: C67, 011, 041

1. Introduction the economic structure of Indonesia. Since the
early of 1990s, from initially dominated by the
agricultural, ranging from the period, the man-
ufacturing industry has become the industry
with the largest contribution to economic out-
put. From very minimal exports and dominated
by the agricultural, becoming an export indus-
try which is supported by manufacturing indus-
tries. These changes may be attributed to vari-

As other East Asia’s newly industrialized coun-
tries (NICs), Indonesian economy growth from
the late 1960s, despite experiencing a down-
ward trend in a few years caused by the 1997
Asian economic crisis, was one of the fastest in
the contemporary world. The high GDP growth
rates, and the significant progress of manufac-
turing industry, have stimulated the changes in
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ous causes, such as the growth of the market
economy, the increase in consumption and
investment, production technological change,
and trade.

The purpose of this study is to analyze the
characteristics of structural change in the Indo-
nesian economy in the context of inter-indus-
trial linkage during the period 1975-2005. The
input-output framework is appropriate for ana-
lyzing structural change due to industrial inter-
dependencies of an economy. For Indonesia, this
approach has specific advantage that the input-
output tables provide the most exhaustive (in
terms of the coverage of the economy) and
detailed (in terms of aggregation) sets of compa-
rable data from 1975 onwards.

To observe the economic structures periodi-
cally and inter-industrial linkages at the same
time, this study utilizes a relatively new ap-
proach, namely the Temporal Leontief Inverse,
which was developed by Sonis and Hewings
(1998). One of the advantages of the temporal
Leontief inverse is the ability to implement and
investigate the role of structural changes in a
time series of input-output tables (Okuyama et
al., 2006). This technique can decompose the
impact of final demand on current output into
indirect impact in several periods before, so how
each year’s change contributes to the total im-
pact in gross output change can be traced.

The paper section 2 briefly reviews several
studies related to the application of input-out-
put analysis on structural changes. Section 3
briefly describes the data and formula of tem-
poral Leontief inverse which is employed as the
main method in this study. Section 4 examines
the role of manufacturing industries in driving
the economy by applying the direct backward
linkage analysis. Section 5 utilizes temporal
Leontief inverse to analyze the structural
changes of Indonesia economy. The last section
1s summary.

Survey of Literature on Structural
Change and Input-Output Application.
Temporal Leontief inverse on input-output data
was introduced as a tool to analyze and investi-
gates structural change in an economy over
time (Sonis and Hewings, 1998). This method
emphasizes on the change of final demand ra-

ther than in input—output coefficients were fre-
quently the more important components of out-
put change in a time series evaluation of input—
output tables. This method, which includes the
changes in both final demands and input-output
coefficients, investigates how the changes in
production affect the evolution of the economic
structure. Recent empirical studies such as Guo
et al. (2005), and Okuyama et al. (2006), em-
ployed this method to analyze structural change
in economic of Chicago. Okuyama et al. (2006)
utilized the temporal Leontief inverse approach
for investigating structural change in the Chi-
cago economy over the period of 1980-1997.
They indicated that the Chicago metropolitan
economy has experienced a hollowing-out phe-
nomenon, in which the level of dependence on
local purchases and sales is declining, especially
in the manufacturing industries. The study
found that manufacturing sectors have experi-
enced sizable structural changes during the pe-
riod 1980-1997 with weakening inter industry
relationships within the region and becoming
more dependent on interregional trade, while
services sectors have been rather stable and in-
creasing relative significance in interindustry
relationships within the region in the Chicago
economy. Guo et al. (2005) integrated two flow
decomposition methods to analyze temporal
changes in a region’s economic structure, i.e.
push—pull decomposition analysis and struc-
tural Q-analysis. Their study provided an ex-
pository application to Chicago’s economic
structure over the period of 1980 to 2000, to re-
veal a complementary perspective of hollowing-
out the production process in the Chicago econ-
omy that was identified in previous studies.

For Indonesian economy, recent empirical
studies on structural changes topic are con-
ducted by among others Tambunan (2006),
Hayashi (2005), and Jacob (2005). By utilized
the Gross Domestic Product (GDP), Tambunan
(2006) examined that during the New Order re-
gime (1967-1998), Indonesian economy has been
undergone a massive structural change from an
economy where the agricultural industries
played a dominant role in the country’s GDP to
an economy and the manufacturing industry
has become the industry with the largest con-
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tribution to economic output. Specifically,
Hayashi (2005) and Jacob (2005) examined
structural changes in Indonesian economy by
utilized series of input-output table. Hayashi
examined structural changes in Indonesia from
the period before to the period after Asian eco-
nomic crisis 1998 using skyline chart analysis,
industrial linkage analysis, and growth factor
decomposition analysis. This study employed
1995 and 2000 input-output tables. Results in-
dicate that from 1995 to 2000, the manufactur-
ing industry expanded the share of production,
strengthened export orientation, and lowered
import dependency. Jacob applied decomposi-
tion method to a series table I-O 1975-2000, and
analyzed the structural changes and growth of
Indonesian economy. His study was divided into
three phases of economic development: the in-
ward-oriented phase from 1975 to 1985; the
outward-oriented phase from 1985 to 1995; and
the recent phase of crisis and recovery from
1995 to 2000. Based on decomposition approach
of Indonesia input-output series, Jacob con-
cluded that Indonesian economy grew impres-
sively during the first phase, though still mod-
erate than the second phase. Throughout this
two-phase, Indonesia experienced of structural
changes, especially in manufacturing. Jacob
suggests that the long neglect of the technologi-
cal foundations and human capital base of the
economy could be holding back recovery and
sustained growth in the present phase.

This study is different from previous re-
search, particularly research conducted by Ja-
cob (2005). In this paper, the structural change
of the Indonesian economy is investigating us-
ing the technique of Temporal Leontief Inverse
as applied by Sonis and Hewings (1998), while
Jacob applied industrial decomposition method
as applied by Pyatt and Round (1979). The ap-
plication of different methods can provide a
wealth of research on the topic of structural
changes in Indonesia. In addition, this study
employs more recent data i.e. 2005 input-output
data, expected to provide a latest information on
the subject of structural changes of the Indone-
slan economy.

2. Research Methods

2.1. The Data

To investigate the structural changes in Indo-
nesia's economy, this study uses Indonesian
input-output tables covering the period 1975-
2005. These tables are published by Badan
Pusat Statistik (BPS) every five years, which
includes 1975, 1980, 1985, 1990, 1995, 2000,
and 2005. The type of data used in input-output
table is the total transaction based on producer
prices, with coverage of 64 industries.

2.2. The Methodology: Temporal
Leontief Inverse

The analysis of economic structure has created
a demand for techniques that can investigate
both the nature and changes of the structure
over time. Okuyama et al. (2006) noted several
techniques include the multiplicative decompo-
sition which applied by Pyatt and Round (1979)
and structural path analysis yang that applied
by Defourny and Thorbecke (1984). These
approaches were applied on social accounting
matrices data. Narrowing to the changes of the
structure over time, analysis of the evolution of
inter-industry relationships has become a major
topic for economic analysis. The traditional
approach, introduced by Chenery (1953) and
Chenery and Watanabe (1958), was further ex-
tended in various studies.

The review of some of the earlier ap-
proaches to the analysis of structural changes
can be reviewed in Okuyama et al. (2006).
Okuyama et al. categorized these approaches
into the following two: those, like Tiebout
(1969), used a comparative static approach; and
the others, for example Leontief (1970) and
Miernyk et al. (1970), who attempted to form a
discrete time-series dynamic system. The Tem-
poral Leontief Inverse method is offered as a
substitute of the complexity analysis using for-
mal structures such as dynamics inverse (which
involves a change in investment).

The method which used in this paper elab-
orates technically from the Temporal Leontief
Inverse which applied by Sonis and Hewings
(1998). In this paper, all formulas are rewrite
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from Okuyama et al. (2006) which has been
summarized in several parts.

According to Okuyama et al. (2006), the
framework of the temporal Leontief inverse can
be describes as follows. Consider a sequence of
time period, to, ti, ...,iT, where fo is a initial
period and there exist a matrix of direct input
coefficient, Ay = ||a?j||, and an associated Leon-

tief inverse matrix, By = (I — Ag)~1.In each pe-
riod, s, there is the matrix of changes in direct

input coefficient, E; = ||e§j||, such the matrixof

direct input coefficients, Ag= ||aisj||, and the
Leontief inverse matrix, B{= (I— A%, will
have the form:

As=As1+Es=Ao+E1+Es+ ... + Es (1)
Bs=I-As1—Eo)1=I-Ao—E1—E:z- ... - Ey)!
Transforming the latter relationship to a multi-
plicative form, one can obtain:

Bs = (I — As—l — Es)'l = [(I — AS-l)(I — BS-IES)]-I =

(I — Bs-lEs)'lBs-l (2)

Bs = (I —As1— Es)'l = [(I — ESBS-I)(I — AS-I)]-I =
Bsa (I — ]E:s]?)s-l)'1
The matrices, Mj = (I — Bs-1Es)!, dan Mg =
(I — EsBs1)1, are called the left and right tem-
poral multiplier. Obviously:
Bs= Mst-lz Bs1 M3 5 Mis: = BS(I — As-l) 5
MR = (I — As-l)Bs (3)
Using left temporal multipliers, the following

multiplicative decomposition of the temporal
Leontief inverse can be shown as follows:

Bs = Mst-l

= M{M;{ 1B

4
=M{M; 1... M?*M{Bo

The multiplicative representation, model (3), of
the Leontief inverse, Bs, can be converted into
the following additive decompotition:

Bs= Mst-l =Bs1 + (Mf— I) Bs1 (5)
Bs = Bs.aMg = Bs.1 + Bs1 (Mg— 1)

Using former relation:

Ds = Bs - Bs-l = (Mf— I) Bs-l (6)

Dq, 1s called as temporal increment, and in turn,
provides the additive decomposition of temporal
Leontief inverse, as follows:

Bs = Bs1 + Ds
= BS-Z + Ds-l + Ds

(7)
=Bi + Do+ ... +Ds.1 + Ds

=Bo+ Di+ Dot ... + D1 + Ds

Using left multipliers, M;j, one can transform
the relationship (7) to the following form:

B.=1+(Bo-I)+ (ML-TI) Bo+ (M2 —I) M}Bo+ ...
H_J
+ (M - DM L. MZM!Bo
= Bo+ M{-1) Bo+ (MZ —1) M{!Bo + ..

H_/
+ (M — DM; L. MZM{Bo

=Bi+ (MZ - 1) M!Bo + .. +(M{ — DM;~1.. MZM}Bo

s ®
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= Bs1+ (M{ — DM; ... MZM!Bo

Sonis and Hewings (1998) and Okuyama et
al. 2006) claim that this representation provides
for interpretation of a temporal inverse Leontief
that shares a similar pattern with dynamic
model: the inverse depends on it evolutionary
tail of changes and this dependence is highly
non-linear. The multiplier increment and multi-
plier temporal together can be used as temporal
analysis of an input-output system. For exam-
ple, if fs is a vector of final demand in period
sth, and related gross output vector is xs, which
derived as xs = Bsfs, and then can decomposed
into a sum of first time period impact, the
second time period, through to the sth time
period increments, using the relationship (9), as
follows:

Xs = Bifs

=fs

+ (Bo — Dfs

+ (M}— I)Bofs

+ (MZ2— I)M} Bofs 9)

+ (Mj— DM~ ... MZM{ Bof;

Specifically, this formulation can decompo-
site the impact of final demand change into the
direct impact, fs, the indirect impact at the base
year, (Bo— Dfs, the changes (or the deviations
from the base year) in indirect impact at the
first time period, (Mf{— I)Bofs, the changes (or
deviations from the first period) in indirect
impact at the second time period, (MZ—
DM} Bofs, and so forth. In this formula, how
each year’s change contributes to the total
impact in gross output change can be traced.

Equation (9) can be used to analyze
changes in the impact path from the increase or
decrease in final demand at a particular time

period. Using Equations (5) and (6), Equation
(9) can be simplified for numerical calculation
as follows:

AXs = BsAfs
= Afs
+ (Bo — I)Afs
+ D1Afs
+ D2Afs
(10)

+ DsAfs

3. Results

3.1. Manufacturing Industries Link-
ages in Indonesian Economy

Based on real GDP, since the early of 1990s,
from initially dominated by the agricultural,
ranging from the period, the manufacturing has
become the industry with the largest contribu-
tion to Indonesian economic (Badan Pusat
Statistik, 2005). With utilizes the series of
input-output data (1975-2005), Figure 1 shows
the output trend of 10 largest manufacturing
industries (which have largest output after
1990). The manufacturing classification which
is used in this analysis is represented as code
27-54 in Appendix 1.

The output level among these industries
are varies (see Figure 1); for example, the larg-
est output industry, the Manufacture of textile,
wearing apparel and leather (36), has the larg-
est output compared to other industries since
1990. On the other hand, the Manufacture of
food processing and preserving (27), has a sig-
nificant increase between 1990 and 2000, and
grows at highest rate than other manufacturing
industries. The manufacture of other products
not elsewhere classified industries (50) has
smallest output among 9 other industries, but
still has significant output growth during 1990-
2005.
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Figure 1. Output of 10 Manufacturing Industries 1975-2005 (billion rupiahs)

Production activities in one industry may
have effects that directly and indirectly induce
those in other industries. Directly, the increase
of output in one industry can increase the out-
put in other industries through its input
demand. This effect can be measured from the
direct input coefficient of an industry. The
larger the input coefficient of an industry, the
greater the ability of the industry to directly af-
fects the economy. Figure 2 displays the trend of
direct input coefficients of 10 largest manufac-
turing industries. During 1990-2005, the num-
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bers of direct input coefficients of the 10 indus-
tries are almost the same. However, the six
industries have decline trend of input coefficient
along 1975-2005, i.e. industry 27, 28, 30, 32, 36,
and 49.

Based on the figures of direct input coeffi-
cients, industries that have highest direct input
coefficients along 1975-2005 are Rice milling
(29), Manufacture of food processing and pre-
serving (27), Manufacture of rubber and plastic
wares (42), and Manufacture of non-ferrous
basic metal industries (46). The impact of the

u27
m 28
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u 32
36
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m 40
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w49
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Figure 2. Direct Backward Linkage of 10 Manufacturing Industries 1975-2005
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increasing of output in these industries due to
the increase of final demand has the largest
impact compared to other industries. Several
industries such as Sugar factory (31), Manufac-
ture of textile, wearing apparel and leather (36),
Manufacture of fertilizer and pesticide (39),
Manufacture of chemical (40) and Manufacture
of machine, electrical machinery and apparatus
industry (48) have high input coefficients since
1990. These industries can be said as the lead-
ing industries after structural change in 1990s,
compared to other industries.

Industries that never included in the top 10
highest direct input coefficients along 1975-
2005 are Manufacture of beverages (33), Manu-
facture of cigarettes (34), Manufacture of paper,
paper products and cardboard (38), Manufac-
ture of non metallic mineral products (43),
Manufacture of cement (44). Manufacture of oil
and fat (28), Manufacture of flour, all kinds
(30), Manufacture of other food product (32) and
Petroleum refinery (41) are not include in top 10
highest direct input coefficients after 1990, see
Figure 2.

The movement of the production activities
of these industries was heavily influenced by
government policies during 1975-2005. Policies
implemented by governments inevitably affec-
ted the structure of the input of manufacturing
industries. Up to the 1997 Asian economic cri-
sis, the government's new order regime (1967-
1998) was implemented a series of policy that
was focused on manufacturing industries, by is-

suing and implementing a series of regulations
such as investment, exports, taxation and pro-
tection policies, especially since 1980s. The de-
crease of world oil prices and the recession that
hit the industrial countries in 1982-1983, had
affected significantly to drop Indonesian econ-
omy, and the sub sequent impact of changes in
economic structure. The fall in oil prices coupled
with a slowing down of economic growth during
the period 1982-86, caused a policy response of
liberalization and opening up. The government
implemented the budget reduction, increased
the foreign loans, promoted the export of non-oil
and gas commodities, limited the import of lux-
ury goods, reduced the trips to abroad, encour-
aged the use of domestic products, and resched-
uled and even canceled about 50 public sector
projects (which were capital and import inten-
sive). In 1984, the government reduced various
subsidies on fuel, fertilizers and pesticides. A
series of new laws on taxation imposed since
January 1984. In the monetary sector, the gov-
ernment issued a policy that led the Indonesian
economy to the market mechanism, namely
Policy Package 1 June 1983 (Pakjun 83), which
aimed to promote the independence of the
banking system. As a result, in addition to
improve the public deposits in banks, Pakjun 83
also contributed positively to monetary stability
and supported the development of real sector.
Since 1980s, the role of export of non-oil and gas
based manufacturing, continued to encourage
by the government.

Tablel.Temporal Impacts of the Demand Increase in 10 Manufacturing Industries

I0 Code  AX: A, (Bo—DAf.  DiAf,  DeAf.  DsaAfs  DuAf.  DsAf.  DeAfs
27 2.167 1 1.348 -0.113 -0.904 0.891 -0.152 0.123 -0.025
28 2.263 1 1.275 0.160  -0.570  0.347  0.156  0.060  0.157
30 2.297 1 1.266 -0.014 -0.285 0.060 0.044 0.101 0.126
32 2.223 1 1.020 0117  -0.296  0.053  0.143  0.057  0.128
36 2.359 1 1.439 -0.029 -0.337 0.517 -0.118 -0.196 0.083
38 2.366 1 0.988 0.331  -1.140 1123  -0.097  0.073  0.087
40 2.209 1 1.510 -0.389 -0.289 0.5697 -0.056 -0.345 0.180
42 2.441 1 1.342 0120 -0.707  0.806  -0.123  -0.206  0.209
49 2.353 1 1.317 0.505 -0.676 0.268 -0.127 -0.148 0.214
50 2.424 1 1.074 0.258  -0.521  0.896  0.046  0.058  0.129

Note: Subscript s represents 2005; subscript 0 represents the basic year 1975. D1 = B19so-B1975. D2= Bigss-

Bi9go. D3= B19go-Bi9gss. Da= B19g5-B1990. D5= B2000-B199s, and De= B2005-B20oo.
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3.2. Temporal Leontief Inverse Analy-
sis of Structural Change of
Indonesian Economy

Using the formulation of the temporal inverse,
Equation (10), an impact of final demand
increase in 2005 to a specific industry can be
decomposed to the temporal impact (each year’s
contribution to the total system-wide impact), so
that structural changes in each year, in terms of
inter-industrial relationship, can be traced.
First, final demand for Manufacture of food pro-
cessing and preserving (27); the highest output
growth industry after 1990, is increased Rpl
million. Such improvements increase the output
of industry which the code is 27, or industry 27,
in 2005 by 2.167 million rupiahs, decomposed
into the direct impact of changes in final de-
mand is equal to one million rupiahs, indirect
impacts in the base year (1975) by 1.348 million
rupiahs, the indirect impact of changes in the
first period (1975-1980) by -0.113 million rupi-
ahs, the indirect impact of changes in the
second period (1980-1985) by -0.904 million
rupiahs, the indirect impact of changes in the
third period (1985-1990) around 0.891 million
rupiahs, the indirect impact of changes in the
fourth period (1990-1995) by -0.152 million

rupiahs, the indirect impact of changes in the
fifth period (1995-2000) by 0.123 million rupi-
ahs, and indirect impacts of change in the sixth
period (2000-2005) by -0.025 million rupiahs
(Table 1). From these results, it can be analyzed
that the change in output that occurred in
industry 27 was contributed by the indirect
impact of changes in the third period (1990-
1985), in addition to the indirect impact of the
base year. Notice that the negative numbers in
this figure are the relative decline in inter-
industrial relationship comparing to the previ-
ous year. In addition to the third period, the
positive contribution so occurs in the fifth (1995-
2000).

In Table 1 can be seen that the change in
the output of each nine other industries due to
an increase in final demand also have the same
interpretation with the industry 27. Indirect
impact of changes in the third period of each
industry are positive and this period as the
largest contributor to the output of each indus-
try in 2005. This suggests that economic condi-
tions improved rapidly after the recession due
to falling of oil prices in the early 1980s.

A further fall in oil prices in 1986 required
the government to implement microeconomic

Table 2. Five Largest Industries Contributor of the Temporal Impacts in 10 Manufacturing Industries

10 Code D1Afs DoAfs DsAfs DuAfs DsAfs DeAfs
27 18,8,9,10,42 23,6,32,15,20  49,23,48,40,42 5,62,59,28,9  53,23,27,28,25 55,5,60,27,48
28 10,63,39,56,25 10,39,16,53,28 28,48,49,40,42 28,9,10,17,53 28,53,3,25,62 10,60,28,55,39
30 6,29,4,1,9 6,39,4,19,26  3,30,49,48,31  4,30,3,1,29 53,30,28,62,20 6,30,39,32,55
32 8,30,13,25,53  1,29,16,3,4 2,49, 12, 48,40 32,31,16,53,56 53,25,28,27,6 3,32,55,60,12
36 40,42,25,19,18 35,40,53,61,20 40,35,49,48,36 62,36,42,59,61 53,15,25,7,24 36,48,41,55,60
38 38,53,56,63,42 26, 55, 30, 6,15 40,35,49,48,36 62,38,21,56,59 53,25,24,62,41 55,40,38,41,48
40 38,42,14,63,50 40,43,32,24,27 40,48,49,62,51 62,59,42,56,38 25,53,24,7,49 40,25,48,63,41
42 40,42,38,53,56 42,7,39,16,27  40,48,49,63,62 62,56,59,48,60 25,53,24,41,49 40,48,41,60,7
49 49,45,56,50,63 48,61,47,46,55 45,48,40,42,51 42,62,46,49,56 53,25,62,51,38 49,48,45,55,60
50 50,45,63,47,36 40,50,46,20,33 49,48,42,62,46 46,4,50,62,59 53,25,15,61,57 48,55,41,60,50

Note: Code description and classification of industries are provided in Appendix 1.
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reforms, which enhanced export-oriented manu-
facturing and foreign direct investment
(Hayashi, 2005). The government policies con-
tributed to the acceleration of economic growth
until just before 1997-1998 economic -crises.
According to Hayashi, during the decade from
1986, Indonesia’s annual average growth in
GDP exceeded 8 percent. This was driven by a
rapid expansion of the manufacturing industry,
which contributed to more than 30 percent of
the total growth. This high economic growth,
along with deregulation measures, stimulated
business activities in the private sector.

Post-crisis economic recovery can be wit-
nessed through the indirect impact of changes
in the fifth period (Ds) and the sixth period (Ds),
which also contributed positively to the output
of each industry in 2005, except in some indus-
tries at D5 that have a negative number. These
industries are experiencing the indirect impact
of a decrease from 1995 to 2000, which is ex-
pected weakening of the linkages these indus-
tries as the effects of the crisis of 1998. In 2005,
this condition has been improved by the positive
contribution of the indirect impact of changes in
the sixth period.

In more detail, in each industry can be
observed the changes in the structure of five
largest indirect impact recipient industries. The
pattern that occurs is almost similar for the
manufacturing to the entire economy. For the
industry 27, in the decomposition of impact
D1Afs, the five industries that accounted for the
greatest impact are 18, 8, 9, 10, and 42. The five
largest contributors to the changes of indirect
impact D2Afs on industry 27 are industry 23, 6,
32, 15 and 20, and so forth. Table 2! is a sum-
mary of five largest industries that contribute
the temporal impacts on each 10 manufacturing
industries.

Contribution of changes of indirect impact
in the third period for all manufacturing indus-
tries was contributed mainly by the industry 40,
48, and 49, with a consistently high rate of

I Direct impact, Afs, and the base year (1975) indirect
impact, (Bo-I)Afsare not included in this and
following figures in order to emphasize temporal
changes between 1980 and 2005.

change in each manufacturing industry. While
the contribution of changes of indirect impact in
fifth period is consistently contributed by indus-
try 25 and 53. For the changes of indirect
impact in period six, industry 48 is a most fre-
quent contribute in every industries.

4. Conclusions

This study analyzes the characteristics of struc-
tural change in the Indonesian economy with
utilized Temporal Leontief Inverse on the series
of input-output tables during 1975-2005. While
the methodology and associated properties of
the temporal Leontief inverse do not provide the
rich theoretical foundations that the Leontief
dynamic system and its extended and modified
models offer, the technique provides the capa-
bility for implementation and for exploration of
the analysis of structural changes in a time
series of input-output tables.

With the decomposition of temporal in-
verse, this study examines numerically in which
year temporal change is more significant impact
on the system-wide economic structure than in
other years. Consequently, temporal inverse can
analyze changes in the system-wide impact of
the changes in a particular industry and can
illustrate the trends of changes in indirect im-
pact.

This study finds that the interactions be-
tween industries (direct input coefficient) espe-
cially several manufacturing industries have
declining trends, implying that direct backward
linkage of these industries in the Indonesian
economy becomes weakening. However these
impacts are covered by the total backward link-
age for manufacturing industries generally.

With utilization of Temporal Leontief In-
verse analysis, it is known that the increasing
of the manufacturing industries output as a re-
sult of current changes in final demand, in addi-
tion to contributed directly by the final demand,
is also mainly contributed by the indirect im-
pact of changes in the third period (1985-1990).
This suggests that economic conditions im-
proved rapidly after the recession due to oil
prices falling in the early 1980s, and drive by
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macroeconomic policy reforms which enhanced
export-oriented manufacturing and foreign di-
rect investment. In addition, the economic re-
covery after the 1997-1998 crisis supports the
indirect contribution in the fifth (1995-2000)
and sixth (2000-2005) period to the positive
changes in output of manufacturing industries.

Based on the tracing of the direct impact of
changes in each positive period, it was found
that there are some unique industries that are
consistently deliver the largest contribution to
the indirect impacts of each period, such as in-
dustry 40, 48, and 49 in the indirect impact of
changes in the third period.
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Appendix

Appendix 1. IO Classification and Codes of Industries in Indonesia

Code Definition Code Definition
1 Paddy 33 Manufacture of beverages
2 Beans 34 Manufacture of cigarettes
3 Maize 35 Yarn spinning
4 Roots crops 36 Manufacture of textile, wearing apparel and leather
5 Vegetables and fruits 37 Manufacture of bamboo, wood and rattan product
6 Other food crops 38 Manufacture of paper, paper products and cardboard
7 Rubber 39 Manufacture of fertilizer and pesticide
8 Sugarcane 40 Manufacture of chemical
9 Coconut 41 Petroleum refinery
10 0Oil Palm 42 Manufacture of rubber and plastic wares
11 Tobacco 43 Manufacture of non metallic mineral products
12 Coffee 44 Manufacture of cement
13 Tea 45 Manufacture of basic iron and steel
14 Clove 46 Manufacture of non ferrous basic metal
15 Fibber crops 47 Manufacture of fabricated metal products
16 Other estate crops 48 Manufacture of machine, electrical machinery and
apparatus
17 Other agriculture 49 Manufacture of transport equipment and its repair
18 Livestock 50 Manufacture of other products not elsewhere classified
19 Slaughtering 51 Electricity, gas and water supply
20 Poultry and its products 52 Construction
21 Wood 53 Trade
22 Other forest product 54 Restaurant and hotel
23 Fishery 55 Railway transport
24 Coal and metal ore mining 56 Road transport
25 Crude oil, natural gas and 57 Water transport
geothermal mining
26 Other mining and quarrying 58 Air transport
27 Manufacture of food processing and 59 Services allied to transport
preserving
28 Manufacture of oil and fat 60 Communication
29 Rice milling 61 Financial intermediaries
30 Manufacture of flour, all kinds 62 Real estate and business services
31 Sugar factory 63 General government and defense, and other services
32 Manufacture of other food product 64 Social community services
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