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PREFACE

In rcspbnsc to a request from the Republic of Indonesia, the Government of Japan
decided to conduct the Development Study of Economic Mode! for Planning Exercises, Long-
term Programming Model in Indoncsia and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA selected and dispatched a study team headed by Mr. Tomochiro Abe, Senior
Managing Director, Daiwa Institute of Research Lid. and consisted of Daiwa Institute of
Research Ltd. and Engineering Consulting Firms Associalion, JAPAN, to Indonesia seven
times between September 1995 and November 1998, In addition, JICA set up a sleering
committee headed by Prof. Dr. Takao Fukuchi, Asahi Universily, which examined the study
from technical points of view.

The team together with the committee held a series of discussions with the concemed
officials of the Govemment of the Republic of Indonesia. Upon returning to Japan, the team
conducted further studies and prepared this final report.

I hope that this report will contribute to the promotion of the econemic and social
development of the Republic of Indonesia as a effective planning tool, and also to the

enhancement of friendly relationship between our two countries.

Finally, T wish to express my sincere appreciation to the officials concerned of the
Government of the Republic of Indonesia for their close cooperation extended to the study.

November 1998

Kimio Fujita

President
Japan Internationat Cooperation Agency



FOREWORD

This document is the final report of three years study of “Development Study of Long-
‘Term Model For Economic Planning” which was asked by and implemented in collaboration
with National Development Agency (BAPPENAS) of Indonesian Government. When
BAPPENAS asked JICA to cohsidcr this Development Study, the Government of Indonesia
planned to further increase per-capita income and join to middle-income group after 25 years,
and engaged in the Sixth Repelita and also in the Second 25 Years Plan after 1994. The basic
framework of planning model of this study, Input-Output Multi-Periods Programming Model
(IOPM), was proposed and constructed as a useful tool to consider the interrelationships of
these plans and various important structural constraints, and efficiently prepare these plans in a
consistent manner.

The development study aimed to construct IOPM for coming 25 years; and calculate out
the optimum figures of basic variables (26 sectors, S periods, 5 variables) for coming 25 years
on national as well as regional basis; and clarify the importance of long-term constraints,
necessary speeds of resources accumulation, and regional tasks; and clarify the feasible and
optimum growth path and future policy issues. These scheduled tasks were implemented by
national as well as regionally decomposed versions.

As the economy of Indonesia has been hit by Asian economic crisis after the summer
1997, the government of Indonesia has tackled many urgent tasks of crisis management and
social safety network. Even in such a crisis period, it is still important to keep in mind the
medium problems like debt management and efficient utilization of labor force. ARer the crisis
period, a new development plan will be needed based on new vision and wider scope. The basic
framework of IOPM can be also a useful policy tool to prepare a recovery plan for the normal
growth path, and to formulate the future sustainable growth pat.h. The Team hopes that IOPM

can be utilized in various occasions as a useful policy tool for future development of Indonesian
economy.

November 1998

Takao Fukuchi
Chairman
Steering Committee



November 1998
Mz, Kimio Fujita

President
Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Fujita

Letter of Transmittal

Submitted with this letter is our final repori on Development Study of Economic
Model for Plamﬁng Exercises, Long-term Programming Model in the Republic of
Indonesia. This study aimed to build the Input-Output Multi-Period Programming Modet
(I0PM) including its mastery téchn_ology transfer to National Development Planning
Agency of the Republic of Indonesta (BAPPENAS) and to forecast the development path
of coming twenty-five years under various development targets and structural constraints.
10PM is expected to serve to check the feasibility, consistency and optimality of long-run
planning such as the Second Twenty-five Year Plan (PJP 1I),

The report contains main simulated results of both national IOPM and two-region
IOPM and also the research of selected important development issues. The economic
circumstance of the Republic of Indonesia drastically changed by the current economic
crisis erupted in the summer of 1997. Taking these change into consideration, we
modified both IOPM’s and recalculated the future growth paths. The main results are also
provided in this final report.

We are indeed grateful for the advice, encouragement and support afforded to us
by the staff of the Agency as well as the Ministry of Foreign Affairs of Japan, and the staff
of Embassy of Japan in Jakarta. On this occasion we also wish to express our gratitude
for the assistance provided by the personnel of BAPPENAS.

T A e

Tomohiro Abe
Leader
JICA Study Team
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Executive Summary
(1) Parpose of the Project: Three Basic Requirements for Planning Framework

The IOPM projeét started in April 1995. The main purpose was to construct a suitable
quantitative framework to prepare a double-track economic planning system: medium-term plan
and long-term plan. When the gmemment prepares a series of medivm-term five years plan on
one hand, and a long-term plan on the other, it is highly desirable to prepare figures which
sansfy three conditions: feasﬂnh(), consistency and optimality. Each planned figure must be
feasible so that it satisfies structural constraints. All the planned ﬁgurcs must be consistent, so
that their implications are in harmony. Finally the planned figures must be optimal so that they
achieve the developmeﬁt targets as closely as possible. When the Government of Indonesia
(GOI) prcpares a series of Five Year Plans (Repelitas) and Twenty-five Year Plans (PJP 11},
such a quantitative framework is expeéted td check the consistency between targets and
constraints, to confirm the feasibility of planned figures, and to show the optimality of planned
figures in achieving the development targets.

(2) Proposed Framework: [OPM (National Basis and Two-Regions)

After JICA was asked to prepare such a quantitative framework, the JICA Study Team
proposed, as a useful tool for this purpose, an Input-Output Mulii-Periods Programming Model
(IOPM). This model is based on 1-O Table of .1993 with 28 sectors, and considers three main
structural constraints of capital, skilled labor and foreign currency. It then calculates the
optimum growth path of the Indonesian economy, which maximizes a weighted sum of
consumption stream and capitat stock in the final period. Actually, the Study Team constructed
two versions of this IOPM: one on a national basis and another on a two-region basis. The
IOPM on the rational basis contatns 650 variables of 5 types(output, consumpiton, investment,
export and import for final demand), 26 sectors, and 5 periods(five consecutive periods of five
years). It calculates the optimum values of these variables simultancously. The I0PM on the
two-region basis divides Indonesia into (wo: Java and Qutside Java, so that the number of
varlables is about doubled, and calculales the ophmum values of the variables of both regions to
maximize the set target. In these exercises, the targeted questions to be answered were: what are
lhe fcasnble and optimum growth paths in PJP il penod on a nationzal basis; are the planned
f" igures consistent and fcaclble what are the adequate planned fi igures in the coming Repelita
vil pcnod and what is the well -balanced pattem of reglonal development in the PIP Il period.
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(3) Influence of Recent Economic Crisis

As the current economic crisis erupted in the summer of 1997, the JICA Study Team was
additionally asked to take into consideration the impact of the shock, and to rcca'lcqlale the
future growth path. The Study Teanmy implemented this ad'di'tional'inforlma_lion basé_d into both
the national basis and two-region basis IOPM models. The main projections arc Summaﬁzeﬂ

below as classificd into four combinatlions: pational versus two-region basis, and with and
without economic crisis.

1) Main Results {(National I'OPM): Development Path without Economic Criéis

It wa's postulated that the skilled labor coutd shift 'from fhe:agricultural sector to the non-
agricultural sector only gradually while the constraints of capital and foreign currency were
levied nationwide; the foreign currency earning by export sectors could be u!iliied to import by
other sectors or for final demand use. In the optimum growth path, lirﬁitcd resources such as
labor, capital, and forcigr{ currency, were found to be ftﬂly uti]iied based on technological
changes, changes of sectoral decomposition, and intersectoral resource movements. Based on
various experiments, the feasibility and optimality of a rapid development path with an average
growth rate of 8.6 percent was ascertained (experiment Case 4). In that case, based on a strong
industrialization trend, the per capita GDP of Indonesia will reach 3,800US$ by year 2018 at the
end of PIP Il period. This is similar to the current per capita GDP of Brazil. In addition, the
GDP share of the manufacturing sector will increase from 22.0% to 37.6%. As é whole, it was
concluded that the development path scheduled in PIP II Plan is basically aitainable, and the
economy of Indonesia will successfully catch up with the middle-income group of developing
countries. These results were reported at the end of 1996.

2) Main Results (National [OPM): Development Path with Economic Crisis

We considered several cases of changing future exchangé rate. In Case Bl-44, the rate is
scheduled to change from 2,087Rp/$ in 1993 to 5,805Rp/$ in 2018. We rcﬁsed the model in
various aspects: (i) the initial b.onditions(the'values of the first period) were édjusted under the
consideration of tﬁe influcnce of recent econamic crisis; (ii) the future export and import prices
were changed based on the pass-through effects due to the changé of the future éxchénge_rale;
and (iii} the nominal foreign currency constraints in future periods were revised accordingly.
The loss of economic growth, or the social cost of the economic crisi-s due to deterioration of the

exchange rate is clearly scen by lowering the overall growth rate and by slowing down the
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speed of industdélizalidn. The average growth rate decreased by 2.0% from 8.6% to 6.6% after
the shock (Case Bl-44). The GDP share of manufacturing decreased from 37.6% 10 34.4% after
the shock. The per-capita real GDP tevel (1993 price) in 2018 with the shock was similar 1o that
of 2013 without the shock. This implies a delay of economic growth bj( 5-6 years. The loss in
nominal terms would be far bigger because of the quick deterioration of the exchange rate after

1997 will persist for some years before regaining the previous level.
3) Main Results {Two-Region [OPM): Development Path without Economic Crisis

The average growth rate in PJP II period was 7.6%(Java), 10.2%(Outside Java) and
8.9%(Indonesia) when skilled labor is mbbile between regions. This is roughly comparable with
the average growth rate of the national [OPM. However with the limitation of interregional
labor movement, the growth rate of Java increased to 9.2%, while that of Outside Java
decreased to 8.5%. The overall growth rate of Indonesia remained the same. The fact that the
growth rate of Outside Java is bigger (smaller) than that of the national average when the labor
is (not) freely mobile implies: (i) the increase of interregional resource movement accelerates
the development of the nationat economy; and (ii) Outside Java region has a better potential
capacity of development when capital, labor and foreign currency are freely mobile. In other

word, the resource allocation is over-concentrated in Java region.
4) Main Results {Two-Region 10PM): Development Path with Economic Crisis

In this model the exchange rate changes from 2,087Rp/$ in the first period, to 7,000Rp/$
in the third period and after. The national average growth rate decreased to 7.3% from 8.9% in
the standard case without shock. The Java rate drastically decreased from 9.2% to 4.6%, while
that of Qutside Java slightly increased from 8.5% to 9.5%. This implies that (i) Indonesia as a
whole incurred considerable damage due to the shock, but (i) Quiside Java gained while Java
was damaged. In Outside Java, the manufacturing sector, especially the resource-based
industries, drastically increased their share of GDP. This reflects the fact that the big
dépr_eciation of the exchange rate damages the import-dependent manufacturing sector, while it
favors the exporting industries mainly based on domestic resources, which are mainly located in
outer regions. '
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(4) Additional Tasks

The current exercise proved that the IOPM is a useful tool for checking feasibility,
consistency and opliniality of medium-term 'plan's'(such as Repelita VIE) and long-term plans
(such as PIP 1). There are two groups of additional tasks: 1) extension and improvement of the

current [OPM, and 2) deeper and more comprehensive analysis of the current economic crisis.
1) The Extension and Improvement of Current [IOPM

(i) Use of I-O Table 1995

* “The current [OPM was based on l-b Table of 1993, which is a tentative table, and did not
divide the technical coefficients into domestic and imported components, This separation was
made only in IO Table of 1990. It has thus, been hmpossible to project the changing trend of
import coefficients for the future. Comparing the 1995 Table with the 1990 Table, we can

adequalely project the 'impon coefficients, and assess the trend of import substitation and
related matters, ' '

(i1) Extension of Two-Region Table to Five-Region Table

The current two-region IOPM divides Indonesia into Java and Outside Java. It is highly
desirable to construct a five-region I0PM, and (o assess issues like Transmigration problem,

and interregional equity issue.
2) Comprehensive Analysis of Corrent Economic Crisis

As a results of current economic crisis, proposed two additional tasks are needed to
respond to the planning needs under the new environment: short-term crisis management, and

medium-term and long-term debt maragement.
(i) Short-Term Crisis Management (Stopping Economic Free Fatl)
One of the results of the social safety net needed for vulnerable groﬁps is an addition to
the acceleration of inflation, which gives pressure for further exchange rate depreciation. What

measures are effective to cut such a vicious cycle, and stop the free fall of the economy 7 This

lask urges the use of various short-term models.
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(it) Medium-Term and Long-Term Debl Management

The extemnal (official and private) and also domestic (government) debts are
accumu?atiné, and pose a tremendous pressure of debt servicing in the future. What are the
relations between short-lerm and long-term capital movements and the exchange rale? What is
the relation between  debt management and the real economy ? What measures arc effective to
dispose of accumulated debts? What is the long-tetm cost of the disbursement of current
subsidies in the future?

3) Necessity of a Combined Use of IOPM and Short-Terin Models and Debt Model

These discussions urge three considerations: (i) new models are necessary to assess the
short-term problems and debt issues; (ii) the Ireatment of short-term problems needs to be
assessed also from the long-term point-of-view; and (iil) an adequate combined use of these
models with IOPM will be very useful to assess currently important issues (like fiscal stance,
inflation, adequate level of exchange rate, social safety nets, employment creation, and others)

in a comprehensive manner.
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Chapter |

Long Term Perspective of Indonesian Economy by National [OPM



1.1 Description of the Basic Framework of National IOPM

During the decade of 1990's, the economy of Indonesia has been undergoing drastic slructural
changes, and experiencing a tuming point for the modemization. *An important feature of the 1991
national accounts is that for the first time in the nation’s history the output of manufacturing excceded
that of agﬂcullure. This is an historic tuming point in Indonesian economic development” (Hill,
1992,p.5). The share of agricultural employment was 50.4 per cent in 1990 (Manning, 1995, p.60), the
employment share of non-agricuttural sector will become dominant in the near future. The PIPH will
be an important driving force in this important period of structural changes toward further
modernization of the Indonesian economy. The main purpose of modeling exercises of this study
project is to explore the various feasible development paths and to compare these paths uader
different policy targets, and to present some uscfu! information about the possible and desirable future

structural changes and the corresponding necessary policy actions.

The main component utilized in this report is a multi-period input-outpul mathematical
programming model. This model is basically a combination of (1) the modermn optimization
methodology of mathematical programming theories and (2) the wide and dynamic description of the
whole national economy by 1-O Table.

The IOPM is a large scale mathematical planning model, so that both the cost of
implementation and the benefit of utilization are also expected to be quite large. At the cost side, the
construction of IOPM requires a great deal of statistical data and of supporting information for the
model building. At the benefit side, IOPM is an extremely useful 1ool to get insrighl inte the dynamic
structure of the economy from a general equilibrium point-of-view, as it secks the optimal growth
path of the economy under various important structural constraints, We will try to present various
different scenarios for multi-period development process. Accordingly, it is quite important to
recognize the actual structure of the model, and relevant data requirements on one hand, and then the

scopes and the implications of the different scenarios on the other.

In Indonesia, the preparation and the systematization of various data sets in the form of social
accounting matrix (SAM) was tried al national basis (see Keuning, 1991 and 1994), but the SAM has
not been utilized for the policy making purposes so far. There are some discussions to extend SAM at
regional basis in the future (see Tirta, 1991). The construction and application of IOPM for long term
planning would further stimulate the better preparation of statistical system and the wider use of SAM

for policy purposes.
LP is a part of mathematical optimization tools that assumes (1) linear technology constraints

where the input coefficients of resources of each production activity are fixed, (2) linear optimization

target in which the price of product of each activity is fixed, {3) non-negativity of the variables that
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the level of activity or the production level is non-negative, In gencral, when there are n activitics {or
products) and m resources, LP seeks to find out the optimum combination of m activitics (kinds and

volumes of products) which maximizes the total sale (sum of prices and production volumes).

It is well recogni_wi ihat, foralP prbb]cm. there exists another linear progfammihg problem,
which 1s dual to the origina'l problem. This dual programming problem minimizes the lotal resource
cost, pbsiu!ating that the price of i ‘th.pr‘oduc'l does not exceed the a'écoﬁ‘nting cost of i-th activity.
Based upon the duahty theorem, the maximum sale commdes with the minimum resource cost when
the optimum solution exists. Thus the most simplified form of a Yinear programmmg problem can be
specified as follows: Each veclor is defined as a colurnn vector.

(maximizing problem)

MAX P’X (1-1)
AX =0 ‘ (1-2)
X zZ0 (1-3)

(minimizing problem)

MIN S'V : C{1-8)
A'V 20 (1-5)
v 20 (1-6)
whére
P=(pr P X=X Xa Vs A=(A L A A= (10 2 Y, S = (854005 Sa)'s
v=(v1 s"-:vm }’

1) The input coefficient of j-th resource (a;) of i-th achvnty (A )is flxed

2) The price of i-th product (P;) and the endowment of k—th resource (Sk) are fuxed

3) The activity level of i-th activity or the output of i-th product (X.) and thc shadow pru:e of k-
th resource (V) are non-negative. The optimuin solution gives the opl:mal combmauon of m
aclivities {(X*) and m shadow prices of resources {V*). When n<<m, (m-n) disposal.‘aclivi'ties
are added to secure non-negative solution. The accoﬁnling price of each aclivity is defined
as the sum of lhe product of the input coefﬁc:enls and the corresponding resource Shadow
prices. When an aclmly 1s adopted in the opnmum solution, its price exaclly matches to its
accounlmg cost. When an actwlly is not adopted, its accountmg cost cxceeds its pnce Th1s
Simplex Criterion identifies the selected activitics of same number with resources. When a
structural constraint is dull in the optimum solution, its shadow price becomes zero, implying
that an additional input of the resource does not contribute 1o increase the total sale so that

its marginal productivity is zero.
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_Untit now, the method of lmear programmmg is usually applied to specific issues 1o figure out

thc opuma'l program of some activities; for example, Arifin (1993) applied to the local transmigration
problem.

Another main component of IOPM is 1-O Tables for Indonesian economy. The input-output
analysis starls out from the division of national economy inte many scclors (at most 540 sectors as in
the USA). By obtaining the tabled description of the inter-industry transactions of basic year among
production sectors and finat demand sectors, we may calculate the technical cocfficient matrix A,
assuming that the. production funcﬁon in each secior is fixed coefficient type without joint-output.
The Leontief inverse matrix of (U-A) describes the overall multiplicr repercussion effects of one unit
increase of final demand (Y), where U stands for identity matrix.

{U-A)X=C+I1+E (1-7)

X=U-A'x(C+1+E) (1-8)

When the coefficient row vectors of capital (k), of labor (1) and of impoﬁ_(m)' are given, the

various quasi-inverse matrices (QK, QL, QM) can be calculated by multiplying these coefficient

vectors to the Leontief inverse matrix.

QK = kx(U-A)! -9
QL = Ix(U-A) {1-10)
QM =mx(U-A)" -11)

These quasi-inverse matrices represent the direct and indirect additional needs of resources like
capital, labor and foreign currency by one unit increase of final demand component. When the capital
reqmrement can be given in a matrix form then QK is also a matrix which shows the capital
requirement by mvestmem goods after an addmg vector is multiplied from left-hand side. The change
in capltal utilization rate is an important factor to decide the short-term capital-output ratio (see,
Jansen-Kuyvenhoven, 1987), but in this study we assume that the rate is fixed at the average level
since we are dealing with long-term projections. Several interesting studies can be implemented based
upon the inverse and quasi—im;ersc matrices.

The use of inpﬁt—oulput technigue for economic analysis is refatively new in Indonesia. In the
past, 1hére wece a few studies employing I—O Table to empirically study some policy issues. The
éc’ércity of‘ sludiés‘ mainly originated from the technicai and economic difficulties of preparing 1-O
Tables. To quote a few: Kuyvenhoven, Arie and Huib Poot (1986) used the 1-O Table in 1980, and
grouped 79 ﬁlanufécturi.n'g subsectors into three groups { highly labor-intensive, labor-intensive,

intermediate labor-intensive), and ranked each subsector according to labor coefficient, import

13



coefficient, and capital coefficient. These ordering js useful to identify the optimum industrial
structuce when a 5pe<:1ﬁc resource conslraint is politically emphasized. Panc-Phl"!pS (199l} and
Wymenga (1991) analyzed the degree of economic protection, and calculated the effechve protectmn
rales. Poot (1991) analyzed the industrial linkages uuhzmg I-O Table. Fu;ua-.lames (1992) ca!culated

the employment mqupher Siregar (1993) also calculated the income and employmcnt mulliphers for
agricultural sectors,

The curreat IOPM is a programming model, and seeks to find out the optimal multi- -period
growth path of the Indonesian economy under the varigus 1mponant structural constramts and with
the various planning targets. The construction of IOPM follows the following three steps:

(1) specification of the important structurat constraints
(2) specification of target funclion

{3) addition of some side conditions
(1) Specification of the Important Structural Constraints

Thete are several important structural constraints which restrict the expansion of the Indonesian
economy. Among them we considered the following most important ones.

1) Capital constraint: the capital requirement cannot exceed the currently existing average capital
stock (K{t)).

kKX() S [KO+KA-1)]/2 | (1-12)
K® = K©O) + (-0 T + ..+ (- T + 100 (1-13)

Here the current capital is defined as the sum of initial stock plus mvestment of precedmg

periods with corrcspcmdmg rate of depleuon assummg tbal the invested capnlal is dcpleted by a
depreciation rate (d) in each period.

2) Foreign currency constraint: the use of foreign éurrcncy by import cannot exceed the foreigﬁ
currency eaming by export plus the maximum permissible value of trade balance deficit in dollar
tesms (F(t).

Pm{l) [m X} + M*(1)] = Pe() E(l) + F{t) . - (1-14)

Here Pe(t) or Pm(t) denotes the row vector of expont pricé or impori price in dollar terms. In



this case, m stands for a diagonal matrix with import coefficients as diagonat elements. The M*(t)
stands for the final demand part of the import.
3) Labor constraint: the use of skilled labor is limited by its supply (L{t}).

When 1 stands for a row vector with spectral coefficient of skilled labor requirement, the
constraint is written as follows:

(2) Specification of Target Function

The main component of maximizing target is the sum of the discounted flow of consumption
{C(1)) over the planning petiod (T). Another component is the capital stock at the end of the period
(K{T)) evaluated by a coefficient ( B). This component is necessary due partly to avoid the complete
concentration to consumption to the end of planning period, and also to consider the carry-overs of

productive capécity for the further generations at the end of the planning period.

T : '
Y, ClI(i+0) + BKT/(+0) P (1-16)

i=1
(3) Side Conditions

The IOPM is a multiperiod planning model, the solution of which differs from the continuation
of successive one-period planning solutions, and exhibits the Tumpike property: 1) the investment
concentrates to the former planning periods and the expenditure pattern gradually shifts to
cbnsuniplion therefore 2) the subsectoral pattern rélatively concentrates 1o investment goods
producmg subsectors first and then gradually shifts to consumption goods subsectors. But when this
Tumpnke property |s too slrong, and the levels of consumption and of other variables change too
radlcally in a short ume ‘then such drastic changes are not socially acceptable. Therefore in this

occasion, it is ngcessary to mitigate this Turnpike property by adding some conditions which limit the
short-term changes within certain intervals.

A p0531ble condition to secure a reasonable interval is to require the short-term change of

variable R(X(!)) within five per cent range compared with the prwaom period.
(_x-0.05) X1 £ X £ (140.05) X (t-1) (1-17)
We can cqnﬂbine'ihesg cohstré_inis én& targét énd specify the IO?M after rewriiing and adding

sonie conditions ihcluding the non-ﬁegéli\?ily constraints. The current fOPM is designed for five

consecutive quinquennial periods. Output vectors (X), consumplion vectors (C), investment (I), export
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vectors (E) and final good import vectors (M*) of each period are endogenous variables.

Once the coefficients and values of structural constraints are given, then 1OPM seeks to find out
the optimum solution: output, consumpﬁon, investment and export vectors in each period, and the
value of sum of discounted consumption flows. Also we can calculate the shadow px_ices for structural
constraints using the coefficient matrix of optimum solution: shadow prices of oulpht, capitéi, foreign
currency and labor of each period.

Naturally, the cost and the benefit match when an aclmty is included in the opumum solution.

But we can evaluate the another activity based upon the shadow pnces For example, when some
products ate not exported in i-th period, we can calculate it’s accounting price, and figure out the
ordering of priorities based upon the differences between export price and accounting cost. One of
basic characteristics of the programnﬁng model like IOPM is the indicative role of shadow price
system to suggest the acuompanymg price system matched with the optimum selution. Thus these
prices are different from market prlccs which change accordmg to ihe balance between demand and
supply conditions. There are another type of models which describe the market clearing function of
market prices; like Altemeier-Tabor-Daris (1991) modél for Indonésian égricultural sector. Sometimes

it will be interesling to compare the system of shadow prices with market prices in certain sectors.

1.2 Data Preparation for Model
(1) Prediction of Future Technical Coefficients

At first we estimated future input coe.ﬁ.“:ciem matrices by 5 non-survey methods, namély. ()
RAS method, (i) RECRAS method, (iii} Lagrangeén mﬁltiplier 'method (iv) .Two-stagel RAS-
Lagrange method {TSRL method) and {v) Esror minimum method. Data uuhzed in the esnmanon are
input coefficient matrices of 1985 and 1990 both in real term. As a result of the apphcation of 5 non-
survey methods to predict input coefficient of 1990, we have found (l) RAS method (u) RECRAS
method and (v) Error minimum method are proven to be applicable for our purpose. Then we
employed those three methods to predict mpul coefficients of 1995 2000, 2005, 2010 and 2015 The
evaluations of respective results lead us to the conclusion that RECRAS method is the most suitable
for prediction of input coefficient matrices, because; a) avallab:hty of data needed for long-term

prediction, b) stability of input coefficicnts when long-term prediction is conducted as a first Step.

We developed a new method to forecast inpﬁl coefficients, upon ob'taining a new [-O Table at
1993 price in June, 1996. We call it RECRAS-QP' (Quadratic Programming) method. This method is
similar to TSRL method which has been used to forecast input coeflicients so far wsth one d:fference

that forecast of input coefficients is formulated as quadrallc programming problcm Since this method
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formulates forecast of input coefficients as quadratic programming problem, it is flexible enough to
incorporate the insight of experts and information oblained by survey methods into its constraints,
Therefore, it is possible to iinprove its accuracy by incorporating such informalion as we go obtaining
them in the future.

{2) Eslifnalion of Capital Coefficient and Depreciation Rate

We first con;:entrated our attcﬁlion on estimating capital stock by 9 sectors including Ko
{benchmark capital stock déta of ‘1980) reflecting accumulated net investment before 1980. Two types
of methods were tested for the estimation. One is the linear regression modet utilizing depreciation
estimated by BPS. The other is exponensial regression model utilizing depreciation derived from
ADB data. Estimated capital stock by 9 sectors was divided into 26 sectors by investment share of
each sector. And then time series of output by 26 sectors at 1993 price was estimated from revised
average annual growth rate of output by 26 sectors derived from both output by 9 sectors and 1-Q
Tables of 1985, 1990 and 1993 by 26 sectors. After those work, capilal coefficients of 26 sectors for
IOPM were calculated from those data by two formula of both Incremental Capital Qutput Ratio
({COR) and Averaée Capital Coefficients (ACC).

{3) Estimation of Skilled Labor Coefficients

Labor coefficients for total employment and skilled labors are estimated. Skilled labors here
are defined as engineers, technicians and skilled laborers. Percentage of skilled labers in total
employment is extremely low in agricultural sector, while high in manufacturing sector. Labor
coefficient of total employment in agricultural sector becomes quite high while that of skilled labors
becomes exetremely low. Not much difference is seen in these two coefficients in manufacturing
sector. A very large gap is seen between these 1wo coefficients especially in 22nd trade, 23rd
restanrant/hoted,and 24th transportation sectors.

(4) Estimation of Export (Import) Prices and Import Coefficient

Export and import prices were predicted by tinear regression using the export (import) price
indices of 20 industries excluding service .seclor from 1981 to 1993 which were collected in the
starting year of this work (§995). Because of the lack of export (imporl) price indices for service
sector (23rd restaurant & hetel, 24th transportation, 25th finance, 27th other service), export (Import)
prices of total sector are utilized for those sectors. Import coefficient matrix here is defined as the

ratio of impont for intermedtale goods lo total input in each sector.



1.3 Explanation of Optimum Solutions of National 10PM
(1) History of lmpréving National IOPM

In programming exercise, many Versions of T0PM were constructed and‘d.iffcre'nt _kinds of
optimum solutions were calculated under the different combination of dbjcclivé function, structural
constraint, and side condition. The numbcnng to Versions was gnen carcfully in such a manner as the
numbering of Version increases, IOPM improves. After Version 20, the results of simulation were

categorized by the date when they were derived.

As far as calculation by IOPM after Septeinber Seminar 1996 is conccmed we have examined
simulations by usmg followrng 8 viewpoints which reflect BAPPENAS comments: 1) achievement of
the higher growth ratc of GDP as the passage of periods, 2) achievement of the reasonable share of
GDP in manufacturing sector, 3) improvement in the growth rate of GDP export and import in llghl
industry,4) restraint on the consumplmn growth rate in agriculture sector,5) :mprovement in GDP
growth rate of sectors (4, 9, 13, 19, 27), 6) achievement of the reasonable growth rate of mvestmenl
7) restraint on the growth rates of output and GDP in sector 8, 8) achievernent of the reasonable share
of GDP in agrlculture sector. At the same time, we modified 10PM of Version 2048-1 as follows: (1)
Evaluation parameter in objective function; evaluation for consumption of se;:tors '('1-5,8) is assumed
to decline as the corresponding consumption level increases, (2) Struc'tural‘ co_nst_r_aini.; skilled labor
constraint is dividéd into two parts; one for sectors (6-19) and another for secltorg (1-5, 20-27), (3)
Side condition; 1) imports for final demand of sectors 27 is fixed to the initial figure, 2) imports for
final demand of sectors (8-19) are assumed to be in the range of 80 to 150 % of the éorresponding
impont for final demand of the previous period, 3) exports of sectors ('l-'Ifl 12,22) are assumed to be in
the range of 80 to 150 % of the corresponding export of the previous period, (4) estimation mélhod
for export (import) prices; export (imporf) prices are derived from linear regression model, using
1983-1993 export (import) price indices, (5) assumption for export prices; e'xport' prices . of
manufacturing sectors are assumed to rise by 10% as the passage of each period, (6) assumption for
skilled labor coefficient in sector 8;skilled labor coefficient of sector 8 is assumed to rise by 10 % as

the passage of each period. After those work, we selected 18 cases and sent them to BAPPENAS at
the end of 1996. '

(2) Summary of Optimum Solutions of National IOPM
1) Assumptions of Each Case

18 cases mentioned above are divided broadly into two parts in accordance with the assumption

of skilled labor coefficients. One is those cases wilh an assumption that skilted labor coefficients of
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sectors (9-27) decline by 10 % ds the passage of each period. The other is those cases with an
alternative aésumplion that _ski_lled labor cécfﬁcicalls of scctors (9-27) decline by 15 % as the passage
of each period. In each assumplion of skilled labar coefficient's change, there ar¢ several cases in
accordance with diffe:_’éﬁi assumplions of evaluation parameters for consumption, of skilled labor
supply and of side conditions for expotts.

2) Observation

(i} Annwal Growth Rate of CDP

Aﬁnual GDP growth rate of 18 cases are presented on Table 1-1. The lowest growth scenario
attains average 8.0 % (Case -1, Case 2-1), while the highest growth scenario attains average 8.8 %
(Case 6,' Case 6-2) during the planning period. The increase in GDP growth rate is seen as skilled

labor conslraint eases.

Table 1-1 Annual Grawth Rate of GDP in Each Case {Unit .5}

0-1 2 - 23 - 34 4-5 -5
RYVD  (RVI) (RVH) (RAX) (R-X) Average

Casel 75 18 33 33 85 81
Case 1-1 7.5 79 8.0 32 84 80
Case §-2 73 19 34 82 85 8.1
Case 2 7.8 8.1 86 87 23 83
Case 2-1 19 18 80 82 8.1 80
Case 2-2 1.6 8.2 87 8.7 83 % )
Casz 3 138 81 86 87 33 84
Case 3-1 75 . 1.9 8.0 83 85 8.1
Case 3-2 7.7 8.2 8.6 87 8.7 84
Casc 4 16 8.4 89 88 9.2 £6
Case 4-1 138 83 88 86 89 85
Case 4-2 7.6 83 87 88 2.1 8.5
Case § : 3.0 8.6 2.0 9.2 89 87
Case 5-1 8.0 84 89 $.2 8.7 86
Case 5-2 1.9 86 9.0 9.1 88 8.7
Case 6 80 £6 90 93 23 83
Case 6-1 80 84 39 9.2 2.2 87
Case §-2 7.9 86 9.0 92 9.2 $3

Source: JICA Study Team
(ii) Sectoral Share of GDP

Sectoral share in totﬁl GDP is presented on Table 1-2. As shown on that Table, as the passage
of each period, agriculfurc’s share of GDP declines, while manufacturing’s share of GDP increases.
Agriculture’s shar§ of GDP in the last period is about between 7 and 11 %, while manufacturing’s
share of GDP is aboul between 32 and 38 %. The GDP share of other sectors in the last period is
about beﬁeén 48 and 55 %.



‘Table }-2 Sectoral Share of GDP

(Unit.%)
1 2 3 4 5
(R-VI) (R-VID) (R-VII) (R-1X) {R-X)
Case ) 1 Agricubture(1-5) 121 1718 155 127 23 14
2 Mining (673 109 82 63 50 4.1 36
3 Manufacturing(8-15) 220 6.0 239 ns 342 366
4.Ochers (20-21) 430 43.0 494 507 510 515
Case 1-1 F AgricuTture(t-5) 121 115 155 [ 78] 3.5 13
2 Mining (6-T) 109 82 62 49 40 1]
I Manufacturing(8-19) 20 26.4 98 kLR 358 3312
4.Others 20-271) 480 419 186 49.9 508 5ig
Caze 1-2 t Agriculture()-3) [EA] 170 150 K26 24 112
2 Mining (67 oo 813 61 49 41 35
A ManufacturingfB-19) 20 255 219 00 ix4 343
4.0theds (20-27) 430 492 509 323 541 55.0
Case 2 V. Agriculture(R-5) 191 174 15.0 (AN} 1% 92
2 Mining {(&-7) 109 LE:] 1.7 0 3] 6.3
Y Manufacturing(8-19) 220 251 286 07 3 343
4.Onhers (20-275 430 118 43.7 492 493 5012
Case 2-1 LAgdicultoce(1-5) 191 178 15.5 137 120 9.1
Y Mining (6-7} 109 .¥] 75 57 45 41
3 Manufacturing(8-19) 20 266 294 21 343 366
4.(nhers (20-27) 450 EYN] 424 43.5 492 50.0
Case 2-2 LAgriculiure(t-5) 191 171 1R 13l 1 E) 90
2 Mining (6-7) 169 88 8 71 656 6.4
A Manufacturing(8-19) 220 56 né 93 307 22
4 Onhers {20-27) 430 485 498 06 511 524
Case 3 1. Agricalure(l-5) 1. 114 152 134 K22 12
2 Mining (6-1) 109 as 11 7.0 6.5 6.0
I Manufacturing(3-19) 20 26.1 2R6 307 a3 Kk K]
4.Others (2027} 43.0 418 485 435 49.0 488
Case 3-§ 1 Agrcuiure(1-5) (18] 180 151 13.9 126 117
2. Mining (6-7) 03 35 13 57 45 34
X Manufacturing(8-19) RO 265 294 3z 143 364
4.Onhers (20-27) 430 469 413 433 43.7 485
Case 3-2 V. Agricuiturc(1-5) 21 171 148 133 120 110
2 Mining (&7} 0.9 88 18 7.1 6.6 61
3 Manufacturing(8-§9} 220 56 216 2% ws niz
4.Orhers (2021 130 485 43.8 %06 510 512
Case 4 1. Agricelture(l-5) 194 169 146 121 89 &7
2 Mining (6-7) 0.9 82 62 49 42 38
3 Manufacturing(8-19) 220 261 291 320 s 316
4.Dthers (2027} 13.0 438 501 510 521 319
Cere 4-1 1. Agricubrure{l-5) 9.1 175 150 125 2.4 10
2 Mining (6-7) 09 82 62 49 42 36
3 Manufacturing(8-19) 120 8.5 9 kLK 50 3z9
4.(nhers (20-27) 13.0 478 438 49.5 50.4 50.4
Case 4-2 1. Agriculture{l-5) 19.1 168 145 115 88 57
2 Mining {6-7) 0.9 82 62 49 41 X))
3 Manufuthiring(8-19) 220 257 280 305 s 348
4.0thers (20-27) 430 43.3 513 531 545 549
Case 5 1. Agricultere(1-5) 191 12.2 145 125 150 83
2 Miaing (6-7) W9 83 18 16 65 6.4
3 Manufacturing(8-19) 20 6.0 286 308 330 353
4.Others (20-27) 4350 451 420 4386 9.5 501
Case 5-1 1 Agriceliure(t-5) 191 12.3 138 128 155 35
2 Miaing (5-1) 109 87 76 59 64 6.1
3 Manofacturing(8-19) 220 5.6 9.5 322 M3 87
& Others (20-27) 4340 415 43.0 430 419 485
Case 5-2 b Agricuiture(l-5) 13.1 16.7 123 125 1510 33
2 Mindng (6-7) 109 89 .2 10 64 62
3 Manufacturing(8-19) 220 256 26 223 0.9 327
1.0thers (20-27) 420 458 TS5 3 512 516 521
Case § L Apscuitare{l-5) 19.1 172 135 126 113 0.0
2 Mirdog (6-7) 109 38 18 10 &5 6.1
3 Manofaciuring(B-19) 220 60 6 309 329 349
4.0thers (20-27) 43.0 48.0 49.0 426 494 49.0
Case 61 b Agnculune]1-5) 19.1 73 149 130 1.7 105
2 Mining {67} 109 87 75 69 63 59
A Manufacturing(8-19) 220 %6 2.6 a2 42 363
4 Ohers { X121 430 4.4 478 4149 418 413
Case 62 b Agnculture(t-5) it 167 143 125 113 102
2 Mining (67 | fad) &9 77 10 64 59
3 Manufacturing(3-12) no 256 217 20.3 e 324
4 Oihers (20-27) 430 458 553 512 515 514
Souvrce:  JICA Study Team
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Chapter 2 |

Lohg Term Perspective of Indonesian Regional Economies |
| by Multi-Regional IOPM |






2.1 Basic Framework of Multi-Regional IOPM
(1) Introduction

~ The decomposilion of national I-O Table into multiple number of regions is another useful way
of extending the basic Input-Output system, and strengthening its analytical capacity and widening the
policy making relevancy. The national IOPM handles the national aggregates of final demands,
intcrrnediatb demand and primary inputs. In the actual world, the decomposition of fina! demand,
technical stmciure reprcsienled by technical input coefficients and by primary inputs may differ
greatly By regions. If such structural differences are large enough, the actual multiplier repercussion
effects can be reasonably assessed only through a regionally decomposed IOPM, and must differ from
lhé result of the national IOPM which handles the relation between national averages, and suppresses
the regional structural differences.

The simplest form of IOPM for two regions can be described as follows:

{Two-region [OPM)

max W)C, + W, -1
subject to
U, -a,)X, —ApX, 2C +tY,+Y), 2-2)
A X +(U,-A, )X, 2 €+ Yy + Yy, 2-3)
C,.C,,X,,X, 20 (2-4)

where Ci, Xi and Wi{i = 1, 2) stand for consumption, output and consumption evatuation column
vectors of i-th region(i = 1, 2). Aij stands for the input coefficient matrix from i-th region to j-th
region. Yi} shows the final demand originéted in j-th region and directed to i-th region. The export
and import of final goods' are included in the final demand component (Yii), while the interregional
transaction of intermediate inpuls appear to the left-hand sides of (2-2) and (2-3). The interregional
erosion of final demand is explicitly described by Yij (i#j).

The model specification above is very simple, but stitl it points out two important merils
compared with the national version. (a) The evaluation vector can differ among regions. So when the
gdvernmen_;.a! emphasizes the regional equity target, it can be explicitly considered in the target
funclidn. (b) The developed (underdeveloped) region has different 'decomposition of final demand and
different input Struclurcs These differenccs would result in the different c‘omparat.ive advantage
structures originated from demand and supply sides. So two- -region I0PM, even if simple, can take
into consideration the’ reg:onally different dev elopment empha51s and the different technical features

originated f rom the different dev. elopmenl stages.



Tndonesia is a big country in her population size as well as the gédgraphica_l '_eitehsion. Thus
there exist great régionél differences in demand coinpositions and indﬁsl'rial. complexities as well as
technical levels. To adcquately reflect these diffef:hccs, the subdivision of national economy and the
decomposition of 10PM into five regions is highly desirable, However, as the humbef of region
increases, the timited availability of slatlsucal data greatly dlmlmshes the accuracy of empirical works.
In every country concemed espec:aliy the stamt:cal estimation of mterreglonal transaction of goods,
serv:ces and demands requires quite dlfferenl sources of data, and poses an extreme d:fﬁculty for data
preparation. The geographlcal feature of Indonesra with many 1slands and scattered in a wide area
makes such data compilation work more dlfﬁcult

JICA TSQ Team tried to prepare the full-version of fwe reglon mlerrcglonal 1O Table in
cooperation with the LPEM stuffs, and we also tried to construct a more compact two- reglon IOPM.
The final objective of regional IOPM modeling woik is to break down the planned national figures
into regions, so that the regional implication of national development plan can be assessed explicitly.
This report includes the results of préparalion of ﬁve-region interregional I-O Table and two-region

IOPM, and some related preliminary calculations as the necessary and lmponanl steps to the final
larget.

(2} Consistency Issues with the National {OPM

Though our data preparation task faces many difficulties to extend the IOPM into regional
dimensions, another methodological consistency problem arises from the design of modeling waorks.
We have already constructed a national IOPM, which enables to find various optimal paths across the
PIP Ul period. The multi-regional IOPM to be constructed may or may not be consistent with the
national model. First, the 1-O Tables belween the two may not be consistent each other even al the
base year observations. If the construction work of interregional 1-O Table is done from the locally
coltected survey materials, the aggregation of the regional data will not usually match the national
table, even if it is conceptually expected to be consistent. To assure thé statistical consistency, we
necded to implement some assumptions and conditions onto the compilation process of the
interregional I-O Tables. The coefficients of national I-O Table must be weighted averages of intra-
regional coefficients with the weights being the regional shares of the sectoral outputs. This means
that the base regional tables must have as detailed subdivision of sectors as possible to minimize
aggregation errors. Depending on the base year selected, these Hel_ailed tablé_s may not be available
nor be possible to construct. We needed to augment this with some heuristic aésumptions during the
table compilation processes of interregional I1-O 'i‘able.

Second, even if the base year interregional 1-O Table is cons!rilcled as bein g consistent with the
national I-O Table, there remains a task of forecasting the interregional input coefficient matrix for

the future planning periods to enable our muiii-régionél IOPM operati'onal_l. Most Turnpike models in
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the past, even for national aggrepate level, have assumed the production technologies (ic., input
coefficients A), to remain fixed in the future periods. Our national IOPM, however, assumes future
transitional changes in technological coefficients as well as value added ratios ete. These future
changes in technical coefficients are critical in the development processes such as in Indonesia.
Development process m an open economy generally requires introduction of forcign capitals and
technologies, especnally for the mdusmalizalwn This means that technical production coefficicnts
would generally shift loward modem global standard technology during the development process. The
popular method to update input coefﬁments_ is well known RAS method. The RAS method requires at
least {wo tables at _differenl time periods to extrapolate. For our national IOPM, we have explored
scverai RAS,varianl methods and developed RECRAS—QP method, which we adopted as the best
consistent and operational predictor for our model. For multi-regional IOPM, we also need to develop
a certain methodology to forecast future lntefregaonal input coefficient matix, Unlike national 1-O
Tables, we have been able to compxle only one interregional 1-Q Table at the base year, 1993. We
have alleviated this difficulty by extending RECRAS-QP method with side conditions of being
consistent with the future national input coefficients, which we have already predicted and utilized.
The RECRAS-QP method which we have developed is essentially equivalent to the RECRAS method
which requires side information on value-added ratios, but our RECRAS-QP method is flexible

enough to incorporate various exogenous side information as constraints.

Third, even if all the coefficients and parameters of the multi-regional IOPM are consistent
with the corresponding ones of the national IOPM, we may not have a consistent optimal solution
when the regional solution values are aggregated to nationat level. In one view, multi-regional IOFM
is a regional break down of the national economy so that there may be quite a few interregional
immobility and irreversibitity of factors and commodities. While the national IOPM assumes free
mobility of these arhoﬁg the implicit regions, the multi-regional I0PM imposes more realistic and
specific constraints to the allocation of resources. This means that the optimal value of the target
function for multi-regional IOPM would be less than that of the national IOPM. This is theoretically
backed up by the well-known Le Chatelier Principle in mathematics. On the other hand, another view
stotes that since fhe regions are charécterizod by different technologies in the multi-regional IOPM,
there will be gains from trade among regions, which stem from the principle of comparative
advantages. This suggests lhat the optimal value of the multi-regional IOPM may exceed that of the
national IOPM. The both arguments seem to be correct and we may not preclude either of the
possnmlmes The realty will be a mix of the both theoretic outcomes. We can only expect that cur

| opumal solution path of multl-regional IOPM wilt not be the same as that of national I0PM, but not

far dnfferent
) (3) Regio_nal Dimension Issues of 1OPM
Though \';fe have intended to incorporale regional dimensions into our IOPM analysis, the
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number of regions to decompose the whole l’ndonesuan economy was a matter of dlscussmn al greal
deal. With antiCIpaied dlfﬁculucs in data preparauons. we have percewed possdale two sct of reglonal
dccomposmons five- reglon and two- teglon The five-region decomposmon of indonesm consists of
SUMATRA, JAVA (mcludmg BALY), KALIMANTAN, SLAWESI and OTHFRS The two- reglon
decomposition consists of JAVA (including’ BALI) and OUTSIDE JAVA. The five- rcgion
decomposmon is mamly from geographical reasons and it may involve large vanal_lons among the
regionai socioiecqnoniic cha.rac'ter_istics.' The five-region decomposition is pfe_férdﬁle from 2
standpoint of regional policy méking. The more detailed description of the geographically widespread
economy is betier_suitable in finding any locat e‘cpnomic’ problems and to make counter policies to
them. However, the five-region decomposition of islands, in view of 1-O Table corﬁpilﬁtion and the
utilization, has many statistical and analytical difficulties since the n‘lfal regions are quan!italively and
gualitatively (or soclo-cconomlcally) qmlc different - from the ‘main JAVA island, :ndustnal
compositions, populations, natural resource endowments and the deve]opment stages to nane a few,
In some regions, some industries are virtually null or lotally dependent to the other regions. Even if
the accurate interregional 1-O Table of the five-region decomposition is available, to build a five-
Tegion imérrégional dynamic model for policy making purposes reﬁuires a gfeal ambunl of supporting
side information other than I-O Table. These régional supplemental data availab.ilily are worse than
province levels since most of the regional statistics are the agpregates or the averages of. the province

level statistics. If any of provinces in a region lacks the statistics, so does the region. We face
analytically serious difficulties. '

The preparation and compilation of the actual five-region interregional 1-O Table has been a
consecutive amay of difficultics and delays. Not only the delay of data collection due to various local
reasons, but also due to the conceptual troubles in compllatlon process to deal with the insufficient
and inconsistent data. As a resull, our desired task to build a five-region IGPM was forced to alter the '
scheme. First, to grasp some five-region economic prospects consistent with the national 10PM
optimal projection, we have considered a conventional method to disaggregate the national se_étbral
GDP into the regional sectoral GDPs. The task was done. by extrapolating regioneil shares of sectoral
GDPs from the past time series. The experiment produced fairly reasonable figures for the beginning
of the next century, the year 2001, and presented at the September s‘;e.mir‘lar._in 1997, 'fhe forecast,

however, can not be extended to the more distant future due to the statistical reliability.

‘The second best alternative for the cons{rut,tlon of the mulu reglonal IOPM is to adopt a two-
region decomposition. Two-region interregional 1-O Table has the advanlages of analyttcal smlphc:ty
and well-balanced magnitude in terms of s!ausuca! propemes The JAVA regmn outstands among
five regions in many respects, but in two-region decompos:uon mos! of the obscrvat:ons become
relatively comparable levels after regions outside of JAVA ‘are consohda(ed to one region. The
conceptual framing and compilation of the two-region inleﬂcgional I-O Table has been started in

1997 by the members of JICA Study Team, independeﬁt of and in pﬁrallel to the five-region
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interregional -0 Table compilation tasks by the local consultants. The current two-1egion
interregional I- O Table we uullzed is based on a prelumnary five-region interregional table prepared
by the Team. Utilizing the ﬁvc—rcglon trade coefﬂcrent matrix surveyed by the LPEM and by the
aggregation, the two-region interrcgional 1-O Table was estimated and compiled by a quadratic
programming methodology \;vhi_ch incorporates the consistency condition with the corresponding
national I-O Table. The e:xtension of the twb;region interregional I-O Table to the future periods are
also estimated by a quadratic programming model keeping the aggregation consistency with the one
of national IOPM.

2.2 Regional Decomposition of Sectoral GDP in RepelitaVII Period.

Harmonized régional déveldpment is an important development target. The mechanism of
regional development is multifaceted, Based on the changing comparative advantage structure and the
changing factor endowment and regional market size of each region, each industry shows a different
paitem of grov)th. So in general, the devélopment of i-th sector and of j-th region depends on the i-th
sector specific factor, j-th region specific factor and on their interaction effects. Here we concentrated
to the sector specific factor, and calculated the regional decomposition of sectoral GDP for case 1 and
case 4 based on the regional share of each sector. We extrapolated the j-th region’s share of i-th sector
(S;) based on the next fonmula (i=1,...,26; j=1,...,5).

S; (2001) = S,(average in 91-93) +(9/8) * (Sy(average in 91-93) - Syaverage in 83-85))

Sb, S; 200D =(17/8} * Sij(évera_ge in 91-93) - (9/8) * S;(average in 83-85) (2-5)

We calculated the rcgtonal GDP by sectors and their shares for case 1 and case 4 either by the
decomposition based on the formula (simple extrapolatlon case), and by the decomposition based on
the same current share in the future (fixed current share case). When the extrapolated value is

negative, we assumed the share as average between 1991 and 1993,

Table 2-1 GDP Share of Five Regions (Unit: %)
Region Share(1993) Ext.Tortal Case(1) Case($)
Other ‘ 3.4 ' 37 35 16
Fotal = = ) : ) 100.0 100.0 100.0 100.0

NO&. The third column i 15 the extrapolated share of total. The [ourtb and fifth columns arc calculated by (1) caleulating the
reglonal GDP of each sector (sectoral GDP mu!uphed by rc.glona] share extrapolated), (2) aggregating the sectoral regional

GDP by sectors, (3) aggregating the regional GDP to national tofal, (4) then caleutating the regional shares accordingly.
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The gcneral tendency is as follows Comparcd with the share at 1993,

l) The shan, of Java w:ll mcrease by 47 % (CaSb Dor by 5 0 % (case 4)

2} The share of Other wnll mcrcase b) 0. 1 % (case 1) or by 0 2 % (case 4)

3) The share of Kalimantan will decrr.ase by 0.1 % (case 1) or by 0.4 % (case 4)
4) The ehare of Sulawesi wnll decrease by 0.7 % (case 1) or by 08 % (case 4}
5) The share of Sumatra will decrease by 4.0 % (case I} or by 4.3 % (case. 4.

As a whole, the excrcise above indicates that the concentration of economic activity to the
island of Java will continue into the future. When the proper regiona) pohcnes (like the change of
resource endowment with transmigration schemes of population and of factorles and special
investment promotion, and others) taken inte consideration, another pattern of regional development

would emerge. Naturally this result solely considers the seclorQSpeciﬁc factor, so it is very tentative in
nature.

2.3 Data Prebarali_on for Model
(1) Two-Regton Interregional Input Coefﬁc_:iem Matrix

The two-region interregional Inpul coefficient matrix is compiled by aggregating the five-
region interregional Input coefficient matrix (the latest version 1998/7/15), independently prepared by
a member of the Team. It is then adjusted by mathematical programming method so as the
intermediate demands of both regions to be consistent with the one of national 1-O table of the same
basc year, 1993. The extension of the two-region interregional I-O Table toward the future periods
during the planning span is done by quadratic programming model with side information, such as
rates of changes of value added ratios and of input coefficients from the national IOPM.

(2) Intermediate Demand Import Coefficient Matrix

The intermediate demand import coefficients are calculated from the two-region imerrégional
1-O Table. Since we have no sufficient information on the dynamic changes of these intermediate

demand import coefficients, we assume the matrix to be constant over the planning periods.

(3} Final Demand Trade Coefficient Matrix

Final demand trade coefﬁcnem matrix is calculated from the two- -region mterreglonal 1-O Table
of 1993, which is based on the five-region mlerreglonal 1.0 Table de\eloped by a member of the

Team. This matrix is also assumed to be constant over the future planning period due lo_ the lack of
information
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(4) Investment Pattern Matrix

The calculation of investment pattemn vector for ¢ach region is atso based on the preliminary
two-region interregional I-O Table, except for the Java's 4,Yorestry which is replace by the national
10PM's investment share to avoid negative share.

{5) Capital Coefficient Vector

Capital coefficient vectors for both regions are assumed to be the same as that of national
IOPM. They are also sct to be constant over the whote planning periods.

(6) Capital Stock

The initial Capital stock at 1993 for the national IOPM is divided into the two regions with the
regional output shares of 1993.

(7) Skilled Labor Coefficient Veclor

The regional coefficient vectors of skilled labor for Java and Outside Java are assumed 1o

change over time depending on the groups of sectors as in the national IOPM.

sectors 1-7 : No changes overtime.

sector § : 10% increase in every period {5 years)

seclors 9-26 1 13% decline in evesy period (5 years)
{8) Skilled Labor Force

The regionally available skilled labor forces for Java and Outside Java are both divided into 2

groups;

Group1 : sectors 1-5 & 20-27
Group2 : sectors 6-19

The growth rate of total labor force in each regidn is assumed to be common 5.5%. However,
the growth sate of labor force in the sectois of group | is assumed to be lower 5% so that the

rerﬁaining gfoup 2 takes the higher growth rate,

The initial {1993) endowments of regional skilled labor force for each sector were calcutated
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from the 1993 output and the labor coefficient vectors.
9 Forcign Currency Rc;c;vcs at th'e. End of Each l;eriod

The foreign currency reserve at the end of cach period are set to 0 ($ ) for current \::ersions.
(10) Depreciation Rate

The depreciation rate of the capital stocks are assumed to be 4. 74% per period as in the
national [OPM. ' |

2.4 Explanation of Optimum Solutions of Twe-Region 10PM

{1) Assumptions of Each Case

Two-region IOPM enable us to calculate various optimum solution under the different
combination of objective function, structural consiraint, and other side-condition. Here we take up 2
cases, caseQ and case0-1, and explain essence of respective cases. The differenc_é in cases is different
assumptions of skilled Jabor constraint. Assumption of skilled labar: Skilled labor constraint of each
cases is as in the following,

CaseQ : Skilled labor constrainl is divided into two parts, one for sectors(1-5,20-27) and
another for sectors(6-19).

Case0-} : Skilled labor constraint is set by 2 regional group, Java and Outside Java, and is
divided into two parts, one for sectors(1-5,20-27) and another for sectors(6-19).

{2) Optimum Solutions

Table 2-2 Annual Growth Rate of GDP (Uni:%)
Case Region 0-1 1-2 23 . 134 45 {05
{R-VI) (R-VID (R-VIID (R-1X)  (R-X) jAverage

Cased  Java T Ter 88 1) 40 | 16
Outside Java 89 92 los 120 | 102

Java + Qutside Java 9.1 2.0 8.6 39
CaseO-1 Java = S .24 84 do2

Quiside Java .83 86 .. 83

Java + Outside Java 89 85 8.4 8.9

Source:  JICA Study Team
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Table 2-3 Annual Groﬁth Raie of GDP Compésilion in Each Case (Uﬁit:%)

Case  Region 0-1 12 223 34 45 0-5
(R-VI) (R-VID (R-VII) (R-EX} (R-X) {Averape
Consymption  Cased  Java ‘ .38 9l &5 15 18 1 80
Gurside Tava S T TS = S %
Java + Quiside Java 15 9.0 8.2 3.2 X 19
Casc0T Java 7093 82 79 19 [ 81
Outside ] 82 65 14 1 19
Java + O 82 74 1.2 8.0
Investment CaseQ Java 9.9 40 -1000] -100.0
- OusideTava o8 156 222 | 150
Java + Outside Java 9.9 103 1ot 102
CaseO-1 Java o P 16 o1 91 5.8
Outside ava 90 94 98 1 95
Java + Outside Java 10.7 9.9 9.7 9.7
Export Casel 1.5 56 05 55 .
106 1.7 S0 | 89
9.3 2.3 32 1.6
CaseD1 Java 83 46 104 | 17
J 106 109 66 § 90
Java + Quiside Java 9.6 3.4
fmpor Cascd  Jaa 84 6z
e Java + Dutside Java 84 11
OutsideJava . A7 17 BB 74
Java + Dutside Java 28 1.6
Source: JICA Stwdy Team
Table2-4 Sectoral Share of GDP at the End of Planning Period (Unit%)
Sector (10 Cede) ) Initial Casel Casel-1
Java OQutside Java  Totat Java Outside lava  Total Java OQuiside Java  Total
Agriculture{]-5) 16.7 239 196 59 3.6 7.4 4.6 108 69
Mining{6-7) 24 N9 10.3 09 129 7.5 10 146 6.0
Manufacturing(8-19) 271 186 237 46.6 33.6 395 428 368 406
Light Industry(8-10,19) 158 7.6 125 139 6.5 58 109 1.3 25
Resource-based Industry(11-15) 67 1658271 is9 i e 236 1%4
Machinery(16-18) T as I TR A U 1 120 59 126
Electricity, Gas & Water(20) 15 035 1.1 24 0.7 14 240 08 16
Construction{21} 69 80 74 0.4 174 927 0.0 17 9.1
Services(22-27) 455 2190 330 438 269 345 39.7 29.2 358
Total 1000 100,90 160.0 ; 100.0 100.0 1000 { 100.0 160.0 100.0
Source:  HICA Study Team

{3) Observation

The average annual growth rate of GDP in PJPII period was 7.6% (Java), 10.2% (Outside Java)
and 8.9% (Indonesia) when the skilled labor is mobite between regions. This is roughly comparable
with the average annual growth rate of GDP in national [OPM. However, with the limitation of the
interregional labor mo#emem, the growth rate of GDP in Java increased to 9.2%, but that of Outside
Java decreased to S.S%lwhilé the growl.ﬁ rate of GDP in Indonesia remained same. The fact that the
growth raté of GDP is bigger (smaller) than the national average when the labor is (not) freely mobite

implies: (i) the increase of interregional resource movement contributes to accelerate the developiment
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of the national cconomy; and (3i) Outside Java has a better polential capacity of development when
capital, tabor and forcign currency are freely mobile. In a word, the resource allocation is over-

concentrated in Java region.



-~ Chapter 3

Analysis of Current Economic Crisis by [OPM






3.1 Current Exchén_ge Rate Shock and IOPM Modeling

'I‘he reco‘gni!ion of cimgnt exbhange shock urges some amendments to the current version of
TOPM in following points: HCA S(udy' Team tried some simulations considering following 1) - 4),
except 3), B

l) The Initial Condmon Adjustment Effect: The ficst penod of IOPM corresponds to 1994-28 years.

As the current shock would decrease the GDP, the lmhal condmon {growth rates in first period)
" must be adjusted accordmgly

2) The Relative Price Effcct: Exporl and |mp0r£ prices will change according to the Pass-through
effects after devaluation. This implies that a tactful projection of these prices is necessary for
future simulations. | - L

3) The Trend Adjustment Effect: The future path of export price and exchange rate makes necessary
to change the upper and lower boundaries of export growth accordingly.

4) The Scaling-down Effect: When GDP in Rupiah terms is converted into dollar terms, the future
deprecaated exchange rate will force to keep GDP in dollar terms to a half or one third compared
with the trend value.

5) The Liquidity Constraint Effect: The consideration of liquidity constraint will be necessary even
after the second penod It lmphes that the forelgn currency holding at the end of each period
could be evaluated with a positive evaluation coefficient in the target function,

3.2 Exercises by National JIOPM

(1) Assumption of Each Case

We tried to exercise some currency shoék simulations Ey incorporating three points: 1) Initial
Condition Adjustment Effect, 2) Relative Price Adjustment Effect, and 3) Trend Adjustment Effeet.
Under these assumptions, Case B1-17, Case B1-44 and Case B1-46 are assumed as currency shock
simulation. These Cases are constructed from the standard base case of the Cése4, with the macro
GDP growth rate = 5.8 per cent of the 1st period combined with some scenarios of future exchange
rates, and various cases of B and of sectoral export(import) upper-lower bounds.

1) Initial Condition Adjustment Effect: Since the period of Repelita V1 is almost over, we tentatively
a:ssuﬁ)ed the real growth rate in 1998 as zero per cent, and so, the average growth rate in Repelita
A% period(l.994 98)'lur‘ns out to be as 5.8 per cent. Naturally the sectoral growth rates may differ,
and so we set an upper and tower ccllmg for growth rate of each sector, which turns out the

a»erage growth rate about 5.8 per cent.
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2) Relative Price Adjustment Eﬂ‘écl‘ We first observed the pasf trends of foreign price, domestic
price and exchange rate, and then estimated the Pass-through coeﬁ":clems(ﬁ) for exports and
imports, For pro_;ectton work, we adopted (i) the average Pass- lhrough coefﬁc:ent for cxporl'
except a fow cases, bgcause the estimates varied too greatly among sectors, but (ii) adopted

different estimates by sectors for imports, because the estimales by sectors were in many cases
rcasonable

We. assumed two cases for fulure trends of exchange rate: In one casc we assumed a stable
rate after the second penod and in the other case, a very small depreciation after second penod H
per cent per year. The forecasted levels of exchange rates are as follows:

Table 3-1 Two Cases for Future Trend of Exchange Rate -~ . (U}Qit: Rp/USS)
Case 1993 (R-VD) (R-VID  RVID  RIX} (RX)
CaseB1-17 ‘ 2087 000 .50 3000 3000

CaseB1-44, CaseB1-46 2087 1934

000 - 5255 3523 . 3805

3) The depreciation of exchange rate would result in the increase of competitive power of expor,
and increase in the export growth potential. Thérefore in simulations, the upper and lower ceilings
of export and import growth are sct wider than those of standard Case 4 Case Bl 17 is scl them
only in the first period, while Case B1—44 and Case B1-46 are set them in the first pcnod and after

second period. The deference between Case B1-44 and Case B1—46_1s‘ width of the upper and
lower ceilings.

(2) Results of Currency Shock Simulations

Table 3-2 Optiroum Solutions of National [OPM

{1} Aonual Growth Rate of GDP in Each Case {Unit: %}
Case 01 12 23 34 45 ' 05
(R-VID {R-Vill) (R-IX) (R-X) 1 Average
Case 4 6 . 84 B9 .88 92 .1 . 86
BI.46 53 46 6.8 86 100 1 72




{2) Annual Growth Rate of GDP Compdnenl in Each Case {Unit: %)

. Case o1 12 . 23 - 34 45+ 05
- (R-¥D R-VID (R-VII {R-1X) (R-X} 1 Average
Consumption Cased4. 75 ' 78 . 8] - 1§ i6 4 11
...... BI-17 77720 36 a0 64 &
T S TN Y 1 SNER X S L S
p s 5.1 82 1
Investment 103 109 n4
‘ 12.4 1z !
118 1240
) 13.2 11.7 7.2
Export B2 S .. SN]SO
4 82 84...
% SR N . S
84 10.2 9.5
Import 36 973
66 82
BI-46 -1.8 a1 1.5 9.2
(3) Sectoral Share of GDP at Final Period in Each Case - - (Unit: %)
" Sector (10 Code) Initial Case 4 Bl-17 Bl-44 Bl-46
Agriculture{t-5) 19.1 6.7 8.9 9.1 89
Mining{6-7} : 109 1.8 34 30 3.1
Manufacturing(8-19) 220 316 357 M4 Er )
Lig] {8-10,19) . n2 i...82 e NS M40
¢d Industry(11-15) 80 17.0 104 dos3 .
Machinery(16-18) 28 12.4 1.6 8.3
Electricity, Gas & Water{20) 0.9 1.8 1.3 1.3
Construction(21) 71 9.0 A 6.5 7.4
Services(22-27) 40.% 41.1 429 45.6 46.8
Total - 100.0 100.0 100.0 100.0 100.0

Note: Case 4 in above tables is standard base case without éurrency shock.
Source: HCA Study Team

(3) Observations: in exercising currency shock simulations ulilizing National IOPM, are founding

following points:

1) Import capacity deteriorates.

2) lnvestment act.iviiy fluctuates.

3} Export grows rapidly.

4} Consumption level aggravates.

5) GDP growth rate decrease.

6) Bnonﬂous development efforis needed.

3.3 Exercises by Two-Region IOPM
(1) Assumption of Currency Shock Simulations
JICA Study "Team tried to.‘exgrcise some currency shock simulations wtilizing Two-Region

IOPM in the same way as National IOPM by incorporating three points: 1) Initial Condition
Adjustment Effect, 2) Relative Price Adjustment Effect, and 3) Trend Adjustment Effect,
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After these amulauons uullzmg Naltonal I()PM were made. we reccwed new mformatlon of
GDP growth rate, exchange rate and other current macro economic data, th these new mformahon

the macro GDP growth rate of the 1st penod uuhzmg in Two-Reglon IOPM i is rewsed 048 per cent,

A future trend of exchange rate is also rev:scd Exchange rate is now aﬁsumed 1o deprecuatc
from 3,934Rp/$(first period) to 7 000Rp!$(5econd period), but is pegged since then at 7 000Rp!$

Based on this change, the Tmport price and Export price are re-estimated by using Path-through
coefficient for currency shock simulations.

Under these assumplions, Case 1-1 of currency shock simulation is constructed from the
standard base case of the Case 0-1.

(2) Results of Currency Shock Simulations

Table 3-2 Optimum Solutions of Two-Regicn I0PM

(1) Antwal Growth Rate of GDP in Fach Case Cunits )

Case Region -1 1-2 2-3 3-4 4-5 0-5
(R-VD)  (R-VID (R-VIID) (R 1X) (R-X) Average
Case0-} Java - .94 ‘ 8.4
Outsndc "‘“a - : E 9 23 6
Tava + Outside Java 85 4.5 93 5
Case 0-1 6.1 39 43
S T 98
8.4 6.6 7.7
(2) Annual Growth Rate of GDP Composition in Each Case {unit: &)
Case Region O-1 1-2 2-3 34 4-5 0-5
{R-VI} (R-VIh (R-VAD} (R-1X) (R-X) A\fera&_
Consumption  CaseG-1  Java 70 93 82 7.9 79 1 B -
XN X SN S X S X W N
Java + Outside Java 7.7 8.9 82 74 7771 80
Case i-1  Java 20 2.0 26 28 617 32
Outside 1 Ia 3.1 47 9.0 43
Java + Outside Java 238 A5 15 36
Investment Case 0! Java 116 10.1 97 9.8
Outside Java 90 54 58 95
Java + Outside Java ) . 10.7 9.9 9.7 9.7
Case I-1 Java =133 330 -1.8 144 . 86 .1 213
| 93 34 9.6 9% - 108 90
Java + Quiside Java 5.0 §2.6 5.8 11.2 10.1 58
Export Case (-1  Java 13 82 83 46 10 1.7
Outside Java 7.9 9.1 10.6 109 ~ 66 en
Java + Qutside Java 2.6 86 9.6 8.4 7.9 - -84
Case b-1  Java _1lps 52 59 2.1 <14 A
e 12.3 S 106 11t 10.3 13.4
Java + Qutside Java 14.5 13.2 9.4 8.6 8.8 10.9
bnport Case0-1  Java 55 18 8.7 30 - 85 7.7
[ 4.1 77 88 84 14 74
Java + Qutside Java 53 7.8 8.8 8.1 g3 1.6
Casc 11 Jawa %740 a7 49 58 | 21
OutsideJava 22 83 2.0 89 4.1 13
Yava + Outside Java -4 53 4.8 - 6.5 6.8 36
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(3 Séctoral Share of GDP at Final Period in Each Case

{Unit: %)
Sector (10 Code) Initial Casz G-} Case 1-1
o ’ Java  Outside Java  Total] Java Outside Java Total | Java  Qutside Java  Total
Agriculture(l-5) 16.7 239 1961 46 108 69 § 19 10.8 99
Mining(6-7) 24 219 1031 10 14.6 60 | 09 41 3.1
Manufactuning(8-19) 271 18.6 2371428 368 45.5 536 510
Light Industey(8-10,19) IS8 76 1251109 73 95 {209
Resource based industn(ii-15) £ 67 103 821 NAECAN
Machinery(16-18) 4.6 0.5 19 1.7
Electricity, Gas & Wate{2() 1.5 0.5 1.1 { 20 1.7
Construction(2}) 69 8.0 74 1 100 . 5.2 . .
Services(22-27) 45.5 210 18.0 5397 29.2 38G 254 297
Total 100.0 100.0 100.0 100.0 100.0 100.0 {1000 100.0 100.0

Note: Case 0-1 in above Lables is standard base case without currency shock.

Source: JICA Study Team

(3) Observations: In exercising currency shock simulations utilizing ‘Two-Region IOPM, are founding

following points:

1) Growth rate of GDP decreases.
2) Growth Rate of GDP Compenent.

(i) Import capacity deteriorates.

(i1} Export grows rapidly.

(5i1) Investment activity fluctuates.

(iv) Consumption level aggravates.

3) The Share of Resource-based industry in *“ Qutside Java” drastically increases.
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o Chépter 4

Selected Development Issues



4.1 Balance of Payments and External Debt

In this section, we consider balance of payments and debt problems in the context of planning
model. Firstly, we discuss background of the problems and discuss several theoretical underpinnings.
Secondly, we discuss a simulation mode!. Thirdly, we discuss probabilistic approaches. Fourthly, we
discuss renewed concern about carly warning system of currency crisis. A brief comment concludes

this section,

The time series profile of current account during the projected period is hump shaped. Current
account worsens at first, but improves in the latter period. Non-oil expost growth is the main engine of
Repelita V1. Current situation already deviates from the Plan. Increased current account deficits are
financed by other capital flows, that is, direct foreign investment, private loans, and short-term capital
finance. Hence, it resulted that the unfavorable developments created volatile capital movements.

These observations invite welt-balanced analysis of the issue .

The simulation model used here is basically a collection of accounting systems. More
sophisticated models might incorporate optimization of objective function such as the linear
programming. However such procedures are less useful when a model is used to provide input
information to the parent model. Another possibility is the estimation of macro econometric model. It
would seem that a compromising approach is required: computer simwulation. The availability of
efficient, flexible, and inexpensive personal computer enables us to overcome uncertainties at
simulation. If the criteria cannol be translated into precise mathematical values, rather than search for
the optimum solution, it can be simulated. Although computer simulation lacks the elegance of
mathematical programming and does not provide general or best solutions, it does provide good

solutions,

A number of econometric studies have attempted to identify the determinants of debt default
problem. The twe probabilistic models used here in showed that debt sitwation of Indonesian
governfnem is not without problem. Default function approach showed that most variables are
improving and reducing the probability of default. However if we take the political factor seriously,
then the probability of default increases significantly. At the unil oot tests the insolvent data showed
improvement of the future fiscal policy. Of course, these results need careful consideration. In
particular, default function results depend on the specification. Also, the unit root tests are known to
have weak power. However, even these points are taken into account, the resulis are reasonably

robust.
Recent attacks on the Southeast Asian currencies brought new interest in the vulnerability of

emerging countries. The fact is simple, huge shift of funds had occurred from Thaitand, and

eventually had contagion around the East Asia. At the same time, the need for early warning system of
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the currency crises is to be called for. Earlier, Mexican crisis attracted many researchers. and one
already has tentative resolts, Renewed interests in the indicator approach to the currency crises are
presem Itis an evaluation using the ncnparametnc approach

Deve!opmg countries gamed access to external ﬁnancmg through globahzauon and integration
to the world economy At the same time, they experienced greater exposures to mtemattonal
disturbances. While sound economic policy is important, it is necessary to prepare for the surprises of
sudden currency crises because they are hard to predict. To reduce vulnerabthly to such shocks, it is
recommended to reform the debt pohcy In particular, the idea of the Asset Ltabthty Management
(ALM) of pnvate firms is useful. For mstanee. the changes in the dollar value of the extemnal debt
betwcen 1993 and 1995 were due to cross-cutrency movements, primarily the appreciation of yen. In
the case of lndonem export revenues were mamly in dollar while a little less lhan half of the external
debt was in yen One way of looking at Mexico's crisis is that the problem was not the level of burden

of debt, rather the composition of debt structure of currencies and maturity.

The simulation model discussed above uses _the' parameters that are catibrated artificially.
However, this type of model is expected (o be useful in the long-term programming exercises because
back-solving capabilities are invaluable to provide necessary constraint conditions such as the forelgn
exchange ceilings. Furthermore, it can be modified to calculate the present vatue of current account

and debt. At the same time, one must use alternatives such as probabilistic appreaches and indicator
approach.

4.2 TIndusirial Development

During the first long-term plan period, Indonesia’s industrial sector experienced a very répid
growth at an average rate of 12% per annum in real term. ln the final year of the Repelita I, the share
of industry in the national product, mc]udmg oil and gas mdustnes, was only 9.6%. The rapld
industrial growth resulted that the share of mdustry went up to 20.7% in 1992. This percentage share
of industry to the national product has exceeded that of agrlculture since 1991.

In the second ]cng-term plan, the objective of industrial development is to establish a strong
and modem industrial sector that is capable of promoting a self-reliant and de‘pendable economy. For
that purpose it is necessary to improve the ccmpemwe capacities, to disperse industries through out
the country, lo strengthen the smalt and medium industries, and to establish dependable physrcal and
institutional facilities. The quantitative targels were set as; 1} the share to GDP to be 32%, 2)
absorption of fabor force to be 27.5%, 3) average annual growth rate of manufactunng value added to
be 9.2%, and 4) average annual growth cate of non-oil manufacturmg to be 9.8%.

42



In the period of 1993-1996, the manufacturing ind‘uslry achieved an annuat groxvlh rate of
11.6%, and accounted for 25.5% of GDP in 1996, Excluding oil and gas processing, the growth rate
of manufaéturing sector reached at 12,8% during the same pe‘riod, and its share to the GDP amounted
to 22.8% in 1996. Compared to the target annual growth rate of Repelita VI, actual performance of
industrial sector surpassed those targets up to 1996.

As the IOPM is an optimal programming model with an ‘objective function to be maximized
under some structural constraints, itis impdrlant to note what conditions are implicitly and explicitly
included in the model structure, Among several criteria for resource allocation and subscctoral
development, the I0PM considers ‘growth" as its farget; and the three criteria of ‘capital-saving,’ *net
foreign-currency-eaming’ and ‘skilled-labor-saving’ are set in the model by the structural constraints
of capital, foreign currency holding and skilled labor, respectively. Therefore, among the industrial
subsectors, those industries with low capillal and low skilled labor coefficients, and with high net

foreign-currency-earning ratios are given high priority to grow in the IOPM.

The government indusirial stratepy, on the other hand, pul an emphasis o overcome the
existing difficulties, i.e. to promote industries with intensive use of skilled labor as well as advanced
technologies.

Comﬁaring the growth rates of manufacturing sectors in the [OPM solution with those of
Repeiila VI targets, the most prominent feature of the IOPM solution is the emphasis on machinery
mdustry at the first stage of PJP II period. The average annual growth rate of this group during the

Repehta VI period is 18.4%, while the target growth rate of basic metals and capital goods industry in
Repelita V1 was 12.6%.

The second feature of the IOPM solution is the relatively slow and declining progress of the
light industry in the long run. Even during the Repelita Vi period, the tight industry of the IOPM
solution is expected to grow only 7.8% on the average. On the other hand, in the scenario of the
Repelita VI, the target growth rate of agro-industry was set to 8.2%, which was below the average rate
of manufacluriné sector but with stightly increasing rate of growth during the Repelita VI period.

_ The percentage share of manufacturing industry in GDP was targeted to 32.5% at the end of
PJP II period, white the IOPM solution indicates 36.‘6% of industrial share at the same stage of the
planning peridd. Iﬁ reatity, the performance of the first two years of the Repetita VI period showed
rapid industrialization process, achieving the industrial share to GDP of 23.9% in 1995, while the
figurc of targeted share by the end of Repelita VI was 24.1%. The contribution of non oil-gas
manufactunng seclor to GDP was 21 ’%% in' 1995, which means the targeted figure of 21.3% was

already reached in the second year of the same period.

4-3



4.3 Resources and Energy

Indonesia is one of rich countries in cnergy rcsourcés in Asian region. Indonesta is the third
otdest oil producer in the world. Production began more than a century ago. The oil producuou from
!980 to date is stili kept at 1.5 million barre} per day (b/d). In the carly 1980's, oit accounted for
nearly two-thirds of the Government revenues. However, with the growth of Indoncsian economy and
other industries, the ratio of the Gmemmenl revenue from the oil sector gradually declines and
becomes 18% at present. As for the oil reserves, it is said that the rate of reserves to production will
last about 10 years when the present production level is maintained. In 1995 MIGAS estimﬁted that
crude production would decrease at about five percent a year to | 35 million b/d in 1997, to 1.15
million b/d in 2000, and to 1.065 million b/d in 2005. However, actual producnon in 1997 was 1.54
million b/d and the output until April 1998 is kecping at 1.52 million b/d. As for the erude oil
production of Indonesia in the future, it is influenced by the discovery of new oil fields and the
improvement of enhanced oil recovery {EOR) technique. For its purpose, the investment fund is
necessary and the low oil price at present is a negative factor,

" Indonesia has also abundant natural gas resources. Indonesia’s estimated gas resources are
5,961 billion cubic meter (bcm), of which 3,198 bem are proven and probable reserves. Natural gas
production in 1996 reached 88.6 bem. This was the energy equivalent of 1.6 million b/d of oil, or
roughly equivalent to Indonesia’s 19I96 crude production, The annual growth rate of natural gas
production from 1980 was 7%. Indonesia is already the world’s largest LNG ekponer and about half
of natural gas is consumed at the LNG plant, folfowed by the electric power plant and the fertilizer
plant. The Pretamina expects that Indonesia’s natural gas production will grow 10 93.0 bem during the
Second 25 Year Development Plan. Howeves, the future production will depend on the increase of the
LNG demand in Asian countries and the construction of the pipeline to the neighboring countries.
Asia consumed about 51 million tons of LNG in 1995. Assuming its consumption conlinues to

increase in the future, total demand is expected (o reach 82 million tons by 2000.

Despite its abundant coal reserves, coal development in !ndonesm was not aggres':wely carmried
out untit the early-1980’s when coal demand for power plant in Asian region rapidly mcreased Coal
production in Indonesia increased from 10 miiltion tons in 1990 to 50 milfion tons in 1996. Assummg
its trend continues to increase in the future, total production is expected to reach 101 million tons in
minimum and 152 million tons in maximum by 2005. Espécia!ly, itis éxpéc_:ted that export to Thailand,
Malaysia, and the IPhilipplines will increase. Domestic consumption for IPP will ailso incréase 5nd
reach 50 million tons by 2003, | '

Typical energy resources in Indonesia are oi, gas and coal. As for crude oil, its production will

not increase in the future. However, production of natural gas and coal are expected to increase with
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the increase of demand in Asian countries and domestic consumption. These cesources are very
important to eam foreign currency. With the Indonesian economic crisis in 1997, the energy demand
in Indonesia will temporarily stagnate for one or two years. But the energy demand will gradually
increase according with the recovery of the economy. Indonesia will have surplus encrgy resources by
economic crisis. 1t will contribute to reconstruct Indonesian economy by tuming these to the
exportation.

In this study, e.nergy sup;ﬁy and demand in the future was calculated from the solution of
IOPM mode}. Energy prices for calculating energy supply and demand are estimated based on past
energy balance tables and I-O Tables in Indonesia as follows:

Production of oiland gas ;.  Rp207,515/toe (US$99.43/t0c)
Crude oil export : Rp265,408ftoe (US$17.35/bbl)
Crude oil import © Rp303,805%t0e (US$19.86/bbl)
Coal for power generation Rp137,708/toe (US338.5%ce)

In this study, many simulations were carried out by IOPM model. Amount of energy supply
and demand were calculated using the solutions of Case 1 and 4. The estimated future production of
Oil and Gas of IOPM changes lower than that of MIGAS plan till the year of 2011 and reaches almost
the same level in the year of 2016. As for the esﬁmated future consumption of coal for power
generation, the coal demand grows slightly faster than that of DOC(Dircctorate of Coal) forecast, but
the difference is very small. Export and import of crude oi! in the future of IOPM increase year by
year. These forecasts are different from the MIGAS plan. However, amounts of net oil export
gradually decrease. This means the increase of domestic consumption of oil products. In [OPM model,
amounts of export and import of oil reach almost the same level after 2016. On the other hand,
MIGAS expects domestic consumption of oil products will increase constantly and Indonesia may
become niet oil importer between 2004 — 2008. Comparative examination of energy supply and
demand in Case 1 and 4 can be concluded that the solution of IOPM produces vatues fairly close to

the reality though there exist minor differences.
44 Environment
The major envi'rorim'eﬁt‘al‘ issues in Repelita VI and PIP H are the following three issues:
i) Strain on.lndone.'si‘a's:Stoék of kéy natural résoiirces (Iénd, forests, water and energy) as a

critical ecosystéms (including ground water aquifers in cities, and watersheds and coastal

and ecosystems throughout Indonesia);
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2} Increase of industrial pollution (including water pollution, air pollution, and toxic and
hazardous waste) and urban pollution (human waste, solid waste and vehicle emissions);
3) Environmental degradation due to poverty {poltution, erosion of natural resources,

unsustainable production practices, unsafe disposal of human and other wastes).

Indonesia’s prioritics for sustainable development are 1) Water poliution, 2) Solid waste, 3) Air

pollution and 4} Forest resources management.

The Environment Tmpact Manageme-n.t Agency (BAPEDALY) is responsible for implementation
of environmental policics. Besides BAPEDAL, the following ministries are in charge of respective
environmental problems; Ministry of ‘In'dustry and Trade, Ministry of Forestry, Ministry of Public
Works, Ministry of Labor, and Ministry of Mining and Energy.

The water quality standards were established by four categories of water use, for pH, TD'S, DO
and other parameters. The effluent standards are also cstablished for 14 kinds of industry. Clean River
Program is being implemented for 32 rivers which are indicating some improvement in water quality,
Among the most serious source of industrial water pollution, there are; plywoed, pulp and paper, paint,
textite, sugar, rubber and tanning industry.

The air quality standards were established for 9 substances including sulfur dioxide (SOz),
carbon monoxide (CO) and nitrogen oxide (NOx). The emission standards were also established for
four kinds of indusltry; iron and steel, pulp and paper, coal fired power plant, and cement industry.

Blue Sky Program has been launched to improve air quality by setting up target for stationary and
mobile sources,

As a long-term environmental issue, water use by industry is considered as critical. Unit
consumption rate by industry group is estimated in this study. Based on the study by Minisiry of
Industry and Trade, the following unit consumption rate of water by sub-sector of industry is being

estimated. The unit water use is expressed by litre per second per ha of factory area.

Food, beverage and tobacco 1.0 liter/sec/ha

Textile, garments, and leathers 0.5 liter/sec/ha |
Wood, bamboo, rattan and willow 0.2 liter/sec/ha
Paper and paper products : 5.0 liter/sectha

Chemical, petroleum, coal, rubber and plastic products 1.0 literfsec/ha

Nonmetallic mineral products except petroleum and coal 0.5 liter/sec/ha

Basic metal industries 1.0 l'i.te_rlsecma
Fabricated metal products, machinery and equipment 0.4 liter/sec/ha
Other manufactucing industries 0.4 liter/sec/ha
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4.5 Poverty Issue and Income Distribution

The major objectives of this chapter are to review the perfonndnce of poverty reduction by the
Government of Indonesia since 1970, to analyze the preéent situation of poverty and income
distribution in Indonesia and to formulate a basic framework of comprehensive approach toward
further poverty reduction and equitable distribution.

The incidence of absolute poventy in Indonesia has decreased from 60% in 1970 to 11.3% of
the population in 1996,

The Government of Indonesia has targeted reducing poverty to 6% by the end of the Repelita
VI (1994/95-3998/99) and to zero during the Repelita VII (1999/2000-2003/04).

The Government of Indonesia successfully decreased the incidence of absolute poverty due to
the performance of macro economic policy and management: the high rate of economic growth,

inflation control, population control, transmigration, etc.

However, the speed of a decrease of poverty incidence gradually slowed down. The trend
suggests that the policies and measures at the Central Government level which may be defined as
“macro economic policy and management approach” had a limited effect on poverty reduction, or a

limt of trickle-down effect.

This means that the macro economic policy and management alone can not eradicate absolute
poverty. A micro socio-economic approach is needed to reduce the absoluie poverly in the areas ot
villages where the macro approach is difficult to autain. It became harder to reach the poor left behind
by the central government leve} policy and management. Therefore, more efforts should be made ona
village level approach toward poverty reduction during the second long-term development plan. This
does not always mean that during the second long-term plan (PJP II), the central governiment level

approach is less important than the village level approach. Both are nceded and complement each

other.

The micro socio-economic approach at the village level is also important for promotion of

equity in income distribution.
A micro socio-economic approach at the village level is divided into three calegories: 1)

prqvision of basic social services (BSS), 2) development of basic rural infrastructure (BRI), and 3)

income generation/employment creation(iG/EC). This approach is also financed by the government.
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We have also recognizcd that the government approach (macro level approéch and micro tevel
approach) can not eradicate all poverly in the counlry. An approach with non-government
organization is needed 1o supplement what the govemmcnt approach is not able to do. The non-
government approach can be divided into two sub-approaches. an approach by NGOs, POs, elc. and
an approach by private enterprises. |

The nature of poverty varies from country to counlry The causes and background of poverty
are comphcated and multidimensional in any country. There is no panacea to poverty reduction. In
Indonesia, many police and programs have been undertaken to reduce poverty over the last three
decades. A framework of approaches toward poverty reduction can be formulated on the basis of the
experiences and lessons.

At present, the country is being faced with serious monetary and economic crisis. It is reported
that economic growth rate for coming years has to be decreased, basic consumer goods prices are

increasing and a number of unemployment is going up. This situation easily increases poverty
incidence as well as inequality of income distribution in Indonesia.

Although Indonesia is facing the economic crisis, the Government should make an effort to
create such environment that both the governmental approach and the non-govemment approach can

work effectively to overcome poverty and inequality issues.
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