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INTRODUCTION

Indonesia’s economic growth af-
ter the 1997/98 crisis was dominated by
commodity exports, such as coal, crude
palm oil, and petroleum as an implication
of the high demand for international com-
modities. This boom in commodity exports
helped Indonesia to double its Gross Do-
mestic Product (GDP) from US$580 billion
to US$1.1 trillion between 2001 and 2012
(World Bank, 2014). Although the Indone-
sian economy achieved significant growth,
this growth has not yet taken advantage
of the potential for more significant growth
through the export of value-added prod-
ucts.

Indonesia’s dependence on raw
commodity exports causes two main prob-
lems, namely the increased damage to
natural resources and the risk of a middle-
income trap. East Java Province itself is
not a producer of Indonesia’s leading ex-
port commaodities, but its economic growth
is able to exceed the national economic
growth after 2012 (Bank Indonesia, 2014).

The sources of growth in the Gross
Domestic Product (GDP) in East Java dur-
ing the period 2000 to 2010 mainly came
from the service sector, industry (especial-
ly the manufacturing industry), and agricul-
ture (Bank Indonesia, 2011). The potential
for much greater economic growth is pos-
sible through these three sectors by rely-
ing on household consumption and export-
oriented economic development.

The process of economic trans-
formation that occurred in the economic
structure of East Java after the national
economic crisis could serve as an exam-
ple for the economic development plan-
ning of other provinces in Indonesia by not
relying solely on the exploitation of natu-
ral resources. The purpose of this study
was to determine the pattern of econom-
ic transformation in East Java during the
post-crisis recovery period 1997/98 and to
determine the role of agriculture during the
transformation period.

Structural Decomposition Analysis
is used for this purpose by using input-out-
put data for 2000, 2006, and 2010. In this
analysis, the researcher uses the effect of
technological change, which describes the
effect of technological change on changes
in output and the effect of changes in the
final demand structure effect on changes
in output.

Various studies on structural de-
composition analysis have been carried
out. Research at the national scope, among
others, was conducted by Zuhdi (2012) and
Zuhdi et al. (2011) and Zuhdi (2005) who
decompose the output of the information
technology sector, creative industry sector,
and energy sector to determine changes in
the final demand structure. Jacob (2003)
also uses the same analytical tool to find
out the sources of changes in Indonesia’s
economic structure which transformed
from an agrarian country to industrializa-
tion the period 1985 to 2000.

The beginning of research with this
analysis can be found through the work of
Martin and Holland (1992) which also de-
composes changes in the United States
output in determining changes in technol-
ogy and the final demand structure (includ-
ing changes in the structure of imports).
The development of this method within the
input-output framework was then further
developed by Dietzenbacher et al. (2000);
Dietzenbacher and Hoekstra (2000); Di-
etzenbacher and Los (1998). Various
variations of decomposition equations
also develop from an additive equation to
multiplication by utilizing various indices,
such as the results of studies from de Boer
(2009) and many others. This structural
decomposition method has many varia-
tions considering the unique form of the
equation that can be used. Researchers
can modify these equations according to
their research objectives with ordinary al-
gebraic matrices.

The linear nature of the input-out-
put framework makes it easy to match with
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other variables as coefficients that depend
on changes in output. For example, this
analytical method can be used to analyze
changes in the workforce structure using
labor coefficients (Doan & Long, 2019;
Hoekstra & van der Bergh, 2003; Incera,
2017; Madariaga, 2018) and various envi-
ronmental impact analyses (Cazcarro et al.
al., 2013; Henriques et al., 2015; Wang et
al., 2013).

In an open and static input-output
model, the transactions used in the prepa-
ration of the input-output table must meet
three basic assumptions or principles,
namely:

1. Uniformity (Homogeneity)

Uniformity is meant that output is only
produced singly, which means that each
economic sector only produces one type
of goods and services with a single input
arrangement (uniform) and there is no au-
tomatic substitution of inputs from different
sector outputs.

2. Proportionality

That is the principle that the relationship
between input and output in each produc-
tion sector is a linear function, meaning
that the increase and decrease in the out-
put of a sector will be proportional to the
increase and decrease in the input used by
that sector.

3. Addition

That is an assumption that the total effect
of the production activities of various sec-
tors is the sum of the effects on each activ-
ity.

Several other limitations found in
the input-output model include:

1. The input coefficient (technical coef-
ficient) is constant during the research or
projection period so that the technology
used by economic sectors in production is
considered constant. As a result, changes
in the quantity and price of inputs will al-
ways be proportional to changes in the
quantity and price of output;

2.The model is static so it is not able to
capture various variations in output chang-

es caused by effects outside the variables
that make up the input-output framework,

3. The more aggregations carried out on
the existing sectors, the greater the ten-
dency to violate the homogeneity assump-
tion, and the more detailed economic infor-
mation will not be revealed in the analysis.

METHODOLOGY

This study uses additive structural
decomposition by adopting the equation
by Miller and Blair (2009). Changes in out-
put that occurred during the period 2000
to 2010 will be broken down according to
the determinants of technological change
and changes in the final demand structure.
East Java’'s economy in the span of ten
years is divided into two periods, namely
the period 2000-2006 and the period 2006-
2010 according to the availability of input-
output tables published by BPS East Java.
Aggregation is done to equalize the dif-
ferences in sector names that are always
changing in each input-output table.

The decomposition equation in this
study is based on equation (1) which is
modified as follows:

AX =2

AL (fo + f1) + 5 (Lo + L)af (1)
Ax is the change in output; AL is the Le-
ontief inverse matrix change; f, and f, is
the demand vector at the end of the initial
period and the end of the period. The first
term of equation (1), thatis 1/2 AL (f +f, )
shows the determinants or effects of tech-
nological change contained in the AL. 1/2
(L,* L, )Af shows the determinant or effect
of changes in the existing final demand
structure on changes in the final demand
vector Af.

Then decompose the effect of tech-
nological change and the effect of changes
in final demand into smaller effects or de-
terminants. On the determinants of techno-
logical change, the final result of the de-
composition equation is as follows.
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% AL (fo + f1) =% (L' AA LY(fo + F) + .
+ - (L 2A™ LY (fo + f1) (2)

AA shows the difference that exists in the
n- sector, while the elements of the other
matrix A are zero.

1 1 — —

5 (Lg + LAF= &' [E Af (B°d® + B! dl)] +
1 — —_

i [E (reaBd* + F' AB d“)] +

i'[z (F° B® + F* BY)ad] (3)

where fis the total final demand in the form
of a scalar; d is a distribution vector con-
taining elements in the form of a ratio be-
tween the total final demand by category to
f, B is a bridge matrix whose elements are
the ratio between the final demand matrix
F to the diagonal matrix of the total final
demand by category; and i’ is the addition
vector.

The first term is the final demand
level effect which explains changes in
output that occur due to changes in the
quantity of final expenditure. In general,
economic sectors will tend to have a large
level-effect value than other effect val-
ues. This indicates that a sector is very
sensitive to changes in the final quantity
demanded (Dietzenbacher & Hoekstra,
2000). The second term shows the fi-
nal demand mix effect, which is a vector
value that will explain how the combina-
tion in the final demand category will af-
fect the amount of output produced. For
example, for the household final demand
category, the combined size of household
consumption of computer use and com-
puter repair services will affect the output
of the computer-producing sector and the
service sector. While the third term shows
the final demand distribution effect, which
is a vector of values that explains the ef-
fect of changes in the proportion of expen-
ditures in each category of final demand on
changes in output that occur.

The data used in this study is a

table of input-output East Java total trans-
actions based on producer prices in 2000,
2006, and 2010 published by the Central
Statistics Agency (BPS) of East Java.

RESULT AND DISCUSSION

East Java has experienced a sig-
nificant increase in GRDP between 2000
and 2010, although it experienced a slow-
down in 2008-2009 as a result of the global
financial crisis that occurred in the same
year. East Java showed rapid economic
improvement in line with the improving
global economy, where this growth was
also driven by an increase in domestic
consumption and absorption of provincial
and regional government budgets (East
Java Provincial Statistics Center, 2012).
Until 2014, the economic structure of East
Java was still dominated by the manufac-
turing, services, and agriculture sectors
in 2000, while the source of East Java’s
GRDP growth in 2014 came from the pro-
cessing industry, services (wholesale and
retail trade as well as car and motorcycle
repair) as well as the construction sector
(Central Bureau of Statistics, 2015).

A comparison of changes in out-
put during the study period explains that
the industry-based sector grew rapidly in
the 2006-2010 period where the food and
beverage industry sector (code 7) grew
150 trillion rupiahs, other industrial sectors
(code 10) grew 193.4 trillion rupiahs, the
construction sector (code 10) grew code
14) grew 120.18 trillion rupiahs, and olil
and mining (code 16) grew 40.51 trillion
rupiahs, and the food crops sector (code
1) grew 50.94 trillion rupiahs. This growth
rate exceeds the achievement of sectoral
output growth for the period 2000-2006.
Meanwhile, the service sector (code 13)
and trade (code 15) experienced slower
growth in the second period, after pre-
viously leading economic growth in the
2000-2006 period.

East Java’'s output growth by final
demand category in the first period (2000-
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2006) came from an increase in inter-pro-
vincial exports (174.406 frillion rupiahs),
followed by the household consumption
category (124.757 trillion rupiahs). The
decline in output in the overseas export
category was caused by weak demand in
East Java’s main markets, such as China,
India, the United States, and other import-
ing countries (East Java Provincial Gov-
ernment, 2006). Export dependence of
several importing countries needs to be
addressed through market expansion to
other countries in addition to increasing
the diversification of export goods, given
the risk of weakening export demand that
could exacerbate output growth in East
Java. Meanwhile, during the 2000-2006
period, East Java also experienced a de-
cline in investment (both foreign and do-
mestic), as indicated by the contribution of
changes in output to minus 17.18 trillion
rupiahs from the Gross Fixed Capital For-
mation category.

This condition then changed in the
second period when the source of East
Java’s output growth shifted from previ-
ously being based on inter-provincial ex-
ports to household consumption as the
main source of growth, with a total value
of 379,342 trillion rupiahs. the increase in
household consumption to output growth
cannot be separated from the increase in
GDP per capita since 2000 in East Java
(East Java Provincial Government, 2014).
Meanwhile, the weakening of inter-provin-
cial exports in this period stemmed from
a decrease in the final demand group ex-
penditure ratio, namely the ratio of inter-
provincial exports to total aggregate final
demand in East Java. Foreign exports
alone increased their contribution to out-
put growth in the second period, but have
not been able to increase the increase in
output from inter-provincial exports. The
decline in foreign export performance
stemmed from a decrease in consumption
of final demand variations in this category,
which was around minus 10.29 trillion rupi-

ah due to several significant impacts from
the global economic crisis in 2008. How-
ever, state investment in East Java itself
increased during this period. This increase
in output contributed to 215.47 trillion rupi-
ahs.

The findings on a sector-by-sector
basis in the initial period show that the
services and trade sectors are the main
sectors driving economic growth in Java
(Table 1). the growth of the sector itself is
dominated by the plant sector in line with
East Java’s efforts to become a national
food barn (World Bank, 2012a). Other in-
dustrial sectors were also identified as key
to economic growth during this period,
along with the cigarette and tobacco indus-
try, while the food and beverage industry
experienced a decline in output in the first
period due to household consumption in
East Java and weak performance in foreign
exports, which was a negative determinant
of change. the final mix-effect demand in
this sector. The output that occurs in the in-
dustrial sector in a broad sense (including
agro-industry and manufacturing) actually
experiences a decrease in changes in final
consumption (shown by the same negative
determinant), but most sectors are able to
increase this growth by increasing other
determinants of changes in final demand
(level-effect and distribution-effect).

During this period, the central gov-
ernment decided to increase the price of
fuel oil (BBM) in 2005 which led to an in-
crease in various basic commodities fol-
lowed by a policy of increasing cigarette
prices (East Java Provincial Government,
2006). The increase in fuel prices is the
reason why all non-service sectors experi-
ence a decline in performance on their re-
spective inputs, as was done in these sec-
tors, it is necessary to make adjustments
to production costs, while the service sec-
tor is easier to make price adjustments.
The service and trade sectors as well as
the non-industrial and non-agricultural sec-
tors have positive inputs to output (techno-
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logical effects) amid government policies
that have raised several prices for fuel oil
(BBM). Although the agricultural and indus-
trial sector groups (including agro-industry)
tend to be under pressure from the perfor-
mance of the growth in the input structure,
the source of output growth from changes
in the final demand structure still provides
the largest contribution.

If we look at changes in the sec-
toral output according to each category of
final demand, it can be seen that the output
growth in the services sector (code 13) and
trade (code 15) was driven by strong do-
mestic consumption and exports, particu-
larly exports between provinces (Table 2). It
can be seen that when Indonesia began to
recover after the 1997/98 crisis, East Java
gained momentum to recover its regional
economy by expanding domestic trade be-
tween provinces. This is possible because
East Java has a comparative and competi-
tive advantage in meeting the needs of the
inter-provincial market, especially for food
products. When East Java began to expe-
rience economic improvement from the in-
ter-provincial trade category, growth in the
PMTB category experienced a significant
decline due to investment preferences at
that time being focused on West Java and
Jakarta.

On the other hand, the agricultural
sector group (sector codes 1 to 6 in Table
2) generally experienced growth in output
originating from household consumption
and inter-provincial exports. Among the ag-
ricultural sector groups that produce posi-
tive output from inter-provincial exports, it
is known that the plantation sector in East
Java is the sector with the largest output
contribution in this category (10.5 trillion ru-
piah) followed by the livestock sector (5.09
trillion rupiah). Meanwhile, the output value
based on foreign export categories mostly
decreased due to non-tariff barriers with
high product quality standards required in
several export destination countries (East
Java Provincial Government, 2006).

The large role of exports, especially
inter-provincial exports in East Java’s final
demand structure, is the main factor sup-
porting economic growth. Jacob (2003)
explained that the Indonesian economy,
which previously relied on economic growth
by strengthening export-based industries,
was able to release its dependence on oil
exports and encourage higher economic
growth compared to relying solely on ex-
ports of crude oil. This is in line with Hill's
(2001) observation which emphasizes the
importance of inter-regional (provincial)
trade for the sake of strong economic in-
tegration, while also supporting the eco-
nomic growth of each region. It is the same
with Indonesia, which in the early days of
its recovery relied heavily on export com-
modities to support early economic growth.

In the second period (2006-2010),
improvements in the sectoral input struc-
ture of East Java can be seen from the
positive values for each of the determi-
nants of technological change that have
contributed to output growth (Table 3).
Most of the industrial sector groups along
with the agricultural sector experienced im-
provements in their input structure in line
with adjustments in production costs as a
result of the increase in fuel prices, while
the service sector (excluding trade) ex-
perienced a decline in its input structure,
causing a decline in service sector output
compared to the previous period. amount-
ing to 66.86 trillion rupiahs. The economic
condition of East Java also seems to have
made some progress, which can be seen
from the increase in the average number
of sectoral output contributions compared
to the period 2000-2006. The global eco-
nomic slowdown due to the 2008 crisis had
an impact on East Java’s economic perfor-
mance so that foreign exports were not yet
fully optimal (East Java Provincial Govern-
ment, 2014).

The construction sector itself in this
period experienced a significant change
in output compared to growth in the pre-
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vious period. This sector has transformed
into the third-largest economic driver in
East Java with a growth achievement of
up to 120.18 trillion rupiahs. This growth is
driven by the positive influence of all ex-
isting determinants, but the biggest trigger
comes from the high ratio of final demand
expenditure in this sector (44.18%) where
Gross Fixed Capital Formation (PMTB) is
the main source of growth. The increase
in PMTB during this period stemmed from
the provincial government’s policy of start-
ing the expansion of regional development
by improving and developing its infrastruc-
ture, especially for roads and government
facilities.

The service sector (code 13) and
trade (code 15) experienced weakening
output growth due to the decline in the
export performance of the two sectors, as
shown in Table 4. Despite pressure from
the export group, the changes in the output
of the two sectors received appreciation
from the impact of the increase. house-
hold consumption. Government consump-
tion also contributed to the service sector
amounting to 22.07 trillion rupiahs, where
this influence stemmed from an increase
in total expenditure in line with an increase
in the proportion of government spending.
Since 2006 and 2010, the provincial gov-
ernment also does not consume sectoral
products in various amounts, so the mixed
effect value becomes 0 (zero). Neverthe-
less, infrastructure development which
continues to grow along with the improve-
ment in government performance in public
services since the implementation of re-
gional autonomy has been able to maintain
output growth in East Java (World Bank,
2012b).

The agricultural sector group also
experienced output growth thanks to the
improving performance of foreign exports
during this second period, although ex-
ports between provinces apparently put
pressure on output growth, especially in
the food crops sector (code 1), planta-

tions (code 2), horticulture (code 3), and
forestry (code 5). Household consump-
tion itself still plays an important role in
output growth in this sector group, but in
the food crops sector, there is a decrease
in the effect of changes in output relative
to the same effect in this category in the
first period, reaching 48.003 frillion rupi-
ahs. A further review of inter-provincial ex-
port performance for the agricultural sector
group shows that there is pressure from a
decrease in the variation in consumption of
export products between provinces in this
sector, but this decline is dominated by the
effect of a decrease in the proportion of ex-
ports between provinces along with a de-
crease in the same effect in the household
consumption category.

The food and beverage industry
sector (code 7) experienced an increase
in output from the household consumption
and export categories (inter-provincial and
overseas), which was the largest increase
after the first period. The output growth
of the cigarette and tobacco sector itself
(code 8) experienced a shift from the 2000-
2006 period, were in this period household
consumption dominated its sectoral growth
in line with foreign exports which increased
significantly. The performance of exports
between provinces itself experienced a
decline so it suppressed output to minus
44.033 trillion rupiahs.

CONCLUSIONS

In general, East Java was able to
achieve higher output growth in the sec-
ond period compared to its output growth
in the initial period. There are several notes
to note that the source of East Java’s eco-
nomic growth in the second period is highly
dependent on household consumption. To-
tal export share declined during this pe-
riod, but has shifted to positive overseas
exports with a significant decline in exports
between provinces. Compared to the initial
period, total exports, especially inter-pro-
vincial exports, became the main source of
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economic growth, followed by household
consumption. The overall analysis con-
cludes that East Java did not fully exploit
its economic potential during the study
period. This can be seen from the discrep-
ancy of each of the determinants of growth
as in the initial period. While exports are
the main source of growth, the major-
ity of input structures do not fully support
this opportunity (with negative technologi-
cal determinants in almost all non-service
sectors). In the following period, when the
production structure made a positive con-
tribution to output, inter-provincial exports
declined while foreign exports were still un-
able to offset the decline. The agro-indus-
trial and manufacturing sectors need to be
encouraged because East Java has great
potential to develop its economy as a trade
center for Eastern Indonesia and Western
Indonesia.
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Figure 1.
Comparison of changes in sectoral output in the two study periods.
Table 1.
Decomposition results for the period 2000-2006
. . Tech-

Code Sector A Qutput Lev-Effect Mix-Effect Dis-Effect Effect
1 Crops 41,330,80356  33.13% 21.40% 29.96%  15.51%
2 Plantation 610783175 204.76% -22099%  107.18% 9.05%
3 Horticulture 340086647 T71.42% 33.45% 22.08% -26.93%
4 Livestock -13,768,75629  73.25%  -77.09% -1.60% -88.56%
b Forestry 1013790654 33.29%  -49.16% -1.68% -862.45%
6 Fishery 12906,706.56 35.31% 17.26% 9.15% -21.74%
7 E‘ﬂtﬁ:d beverage 643756455 34072% -52593%  2689%  5831%
& Tobacco industry 1969656841 126.10%  -3431% 73.71% -67.50%
9 Other agro industry 490512306 527.08%  -98.93% -162.22% -165.93%
10 Other industries 43,096,666.05 12489%  -3016%  -31.01%  36.28%
11 Transportation 2214544834 41.19% 93.50% -1.59%  -33.11%
12 Finance 2963477006 14.19% 27.01% 0.40% 58.41%
13 Service 110,762,00050  38.02% 32.77% -0.98%  30.18%
14 Construction -3,435069.70 355.16% -203.80% -443.71% 272.35%
15 Trade 9023941139  306.63% 39.24% 567%  29.60%
16 Mining and oil and gas 434922483 12942% -181.41% 1.34% 120.65%
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Table 2.

Changes in output originating from changes in the demand structure at the end
of the 2000-2006 period

Household

Government

Code Consumption  Consumption PMTB  Stock Change ExportLN  Export AP
1 43,003,080.70 34953550 2695666 1?:244:994.15 -53062592 431668154
2 422729539 40007684 1455164 142411915 -2528,046.27 10,500,903.53
3 466305637 21999322 2051613 10540438 5760175  -539.158.23
4 -10,019,661.50 97512041 411750141 -671,153.63 -106774551 509127853
5 22209534 -63336.00 51798582 121600090 -174661743  -691,039.81
b 1164133318 21298667 1740726 29562447  -T202792 3,651,965.31
T -353955720 41552767 6668497 6930257.83 -12426,738.16 -1637,776.59
8 -2,136,857.61 60,201.91 589227 161384204 68454796 34,112,430.88
9 155,569.64  -62208256 -5171925.74 654212312 9217 350.36 19,357 946.52
10 4990,319.30 -1,996,319.56 -16,329,093.42 39,794,770.26 -26,564,986.45 27 567,835.01
1 1792948584  -198,071.64 137768238 103989132 -115502.20 944394556
12 6,771.22547 22652196 7105112 39205784 -51358226 337907255
13 18,325,302.29 2065757609 1,118511.57 176962014 5501,953.62 29,356,967.25
14 -320139618 -133510203 907895583 9638998  -93,433.00  821,790.00
13 3571056861 10337204 729640991 27496453 907657265 29,040,901.13
16 252926734 1237927 -751.260.20 267615886 -1,114,45435  832913.78
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Table 3.
Decomposition results for the period 2006-20106
Code Sector A Qutput Lev-Effect Mix-Effect Dis-Effect E?f[i.;l::t
1 Crops 50,940 60843 T7686%  -4487% 506%  62.95%
2 Plantation -119958903 27161% -33875% -10649%  7363%
3 Horticulture 113622374 378.01%  -h42.38% 54 88% 9.50%
4 Livestock 11,41839016 12456%  -15.55% 3388% -4290%
5 Forestry 413496418  88.33% 2002%  -3062%  2227%
6 Fishery 1961456843  65.12% -5 44% 282%  3751%
7 E‘:}iﬁ;‘d beverage 15006219100  37.02%  4970%  332%  16.60%
8 Tobacco industry -11358 626 66  36593%  -25294%  -23725%  24.26%
9  Other agro industry 1221498237 34266% -21700% -16663% 140.98%
10 Other industries 193,408 24270  63.26% 40.02% -7 45% 4.18%
11 Transportation 2414138472 9449%  -48.09% 420%  49.40%
12 Finance -457521843 26763% -128.31% 1478% -254.10%
13 Service 66,860, 73197 14961%  -1058% 17.02%  -56.06%
14 Construction 12018072120 3077% 22 86% 44 18% 2.19%
15 Trade 47238706 62 16565%  -90.37% 18.09% 6.64%
16 Mining and oil and gas 4051080629 3787% 16.82% -215%  47.46%
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Table 4.
Changes in output originating from changes in the demand structure at the end
of the 2006-2010 period

L
1 17,686, 45091 859705680 51398266 344468815 25327908 -4,083138.77
2 5250,762.32 29633591 33923410 -1533 45955 1,642,651.14 158 496,043 66
3 -1.007431.06  141,673.65 5325612 6304028 30459353 -799501.22
4 497042896 48661247 534713580 164235273 142859625 2441 779.02
5 4076166.76 5944860 70447952 -535760.58 52374296  -568 598.66
b 305122934 31795235 12379479 17693062 709502383 197162648
T 79,865,930 51 114457644  §74,166.09 -4,754,868.90 17,753,930.66 3026227543
8 2662001091 8301183 2609072 -970.85911 3,958 976.60 -44,033390.21
9 8,769,893.30 80229587 10,023,678.53 -5,664,763.40 -15,819,744.30 -2916,475.11
10 84 26953489 2500537.01 4404774874 49.306,436.13 31,472 62150

26,267,868.29
" 6,441,02540 61439035 357749979 -716,195.40 266728395 -367063.95

12 533609525  489615.00 271000409 -40914367  572476.06 -1,648,789.75
13 95,380,935.4922.073,601.22  7,024,619.55 -1,304,240.41 -6,691,813.48 12,140 443.95
14 10,652,036.18  547,130.05106,463.890.17 -182065.55 41958479  -573,796.30
13 2130111428 162315217 24 476,952.43 -1,791,734.63  §,459,291.79 -10,167,007.99
16 6,075,694.72  272600.66 9,144684.64 -2,330,074.76 11,790,310.70 -3,665,741.45
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