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Purpose. To study critically examines links as a criterion in shaping Indonesia’s economic policy and to evaluate the relationship between
sectors' forward linkages and sectors' contribution to net export earnings, employment generation, and value-added creation of

Indonesia's manufacturing.

Design/Method/Approach. Statistical analysis of the industries sectors' forward linkages and sectors' contribution to net export earnings,
employment generation, and value-added creation of Indonesia's manufacturing between 1995 and 2005.

Findings. The policies based on intersectoral input linkages have been prevalent and implemented in many developing countries. Indonesia's
Government has frequently introduced the policies based on linkages. It is established that a sector with high linkages does not always
provide a greater contribution to the economy. During the research window, sectors with lower forward linkages significantly contributed
to Indonesian net export earnings, job creation, and value-added. However, this study does not mean that high connections are bad. This
study argues that policymakers should also take into account factors other than relationships.

Practical implications. The results of analysis links of Indonesia’s
performance in the industries from 1995 to 2000 suggest that the
policies based on interconnections, such as policies to provide
greater domestic added value, are unwarranted, and but there is
no need to place too much emphasis by forward linkages in
policymaking.

Originality/Value. This study emphasizes that all factors that are
direct in the formulation of economic policy should be
considered as comparative advantages.

Paper type. Empirical.
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BuBuyeHHsA 3B’A3KIB A2 po3pobKu
HaLiOHa/IbHOT €KOHOMIYHOT MO/ TUKU

AdxinpadaHa Ceazimof,
Aanz Api6asat

t/lepmasHuli piHaHcosuli nosimexHiyHUl iHcmumym
(STAN), Minicmepcmso ¢iHaHcis,
Axakapma, IHOoHe3is

MeTa po6oTU. KpUTMYHO BMBYMTM 3B'A3KM AK
($opMyBaHHA eKOHOMIYHOI MO/ITUKM IHAOHES3iI.
Ausaitn/MeTtopa/MNAaH gocaigkeHHA. CTaTUCTUYHUIA aHani3 MPAMUX
3B'A3KIB rasy3ei NPOMUC/I0BOCTi Ta BHECKY CEKTOPIB y YMCTUI
EKCMOPTHUI  A0Xif, CTBOPEHHA 3alHATOCTI Ta CTBOPEHHA
A,0/4aHOT BapTOCTi BUPOBHULTBA IHAOHESIT Y nepiog MixK 1995

Ta 2005 poKamu.

Pesy/bTaTn goc/igxeHHA. [104iTUKa, 3acCHOBaHa Ha MiXranyseBux
3B’A3Kax, Oy/sa noluMpeHoo i 3acTocoByBasachb y GaraTbox
KpaiHax, Wo po3BuBalOTbCcA. YpAg IHAoHesii  yacto
3anpoBajKyBaB  MO/ITMKY, 3acHOBaHy Ha  3B'A3Kax.
BcTaHOB/IEHO, L0 CEKTOP 3 BUCOKUMM 3B'A3KaMM He 3aBXAM
3abe3neyye 6isbluMii BHECOK B eKOHOMIKY. Y nepiogi
AOC/IAKEHHA CEKTOPU 3 HWXKYMMM TMPAMMMMK  3B'A3KaMu
CYTTEBO CMPUAN YUCTUM NPUOYTKaM Big ekcnopTy IHAoHesil,
CTBOPeHHIO poboumnx Mmicub Ta gogaHii BapTocTi. OgHaK ue
AOC/IAKEHHA He 03HAYaE, WO BMCOKI 3B'A3KM moraHi. Y ubomy
AOCNIAKEHHI CTBEPAKYETbCA, WO MO/AITUKAM TakoX Tpeba
BPaxoBYBaTH iHLWi GaKTOPH, KPiM BigHOCKH.

MpaKTUYHe 3HAYeHHA AOC/IMKEHHA. Pe3y/bTaTu aHanidy 3B'A3KiB
aianbHoCTi [HAOHE3IT B ranysAax MpOMMCAOBOCTI 3 1995 Mo
2000 pp. CBig4aTb, WO TO/ITUKA, WO 6asyeTbcA Ha
B33aEMO3B'AI3KaxX, Taka AK Mo/iTMKa 3abesneveHHa 6inblioi
BHYTPILUHBbOT A0A4aHOI BapTOCTi, HEOOrpyHTOBaHa, Ta HeMae
HeoOXiA4HOCTi 3aHaATO aKLLeHTYBaTH yBary 40 NpAMUX 3B'A3KIB
nig, 4ac GopMyBaHHA NOAITUKM.

OpwriHanbHicTb/LjiHHicTb/HayKOBa HOBM3HA  AOC/AiAXKEHHA. Y
LIbOMY AOC/iAMEHH MigKPeCNtOETbCA, WO BCi PakToOpH, AKi €
6e3nocepeaHiMu Npu GopmyBaHHI EKOHOMIYHOT MOAITUKM, CAig,
PO3r/Aa4aTu AK NOPIBHA/LHI nepesaru.

KpuUTepito

Ob6meXeHHs pocnigxerHs/MepcnekTmsm noAasbLUMX
AOCAigKEeHb. Y HACTYMHUX CTATTAX AOUI/IBHO KPUTUYHO
BMBYMTM  OCHOBHi  MaKpOEKOHOMIiYHi  MOKasHWKK, L0

A,03BO/INTb OLIHATU aKTYa/IbHICTb | BUCOKY 3/1iMCHEHHICTb 3MiHM
abo TpaHcdopmaL,ii EKOHOMIYHOT MOAITUKM IHAO0HEsiT.

Tun cTaTTi. EMRipuyHuMii.

KAlo4oBi c/0Ba:  MiXKrasnyseBuid; MOEAHAHHS;
BUMPOO/1E€HHA NOAITUKM; eKCMOPTHUIA A0XiA,.

YpAag IHaoHesi;

&6

M3yyeHune cBA3el 414 pa3paboTKu
HaLMOHA/IbHOI SKOHOMUYECKOI NO/IMTUKM

AdunpadaHa Ceasumo’,
Aanz Apubasat

trocydapcmeerHeiii puHaHcosbili nosumexHuyeckul
uHcmumym (STAN), MiHicmepcmeo diHaHcis,
Axwcakapma, MHOoHe3us

Lenb paboTbl. KpUTMHECKM M3Y4WUTb CBA3M Kak KpUTepuid npu
$OpPMMPOBAHUM SKOHOMMYECKOM NMONUTUKM UHAO0HE3UM.

Aunzaiin/MeToa/laaH  uccaegoBanus. CTaTUCTUYECKUMIM  AQHA/M3
NPAMbIX CBA3EM MeXAy OTPac/IAMMU MPOMBILLIEHHOCTU U UX
BK/1Iaga B UYMCTYIO SKCMOPTHYIO BbIPYYKY, CO34aHue paboumx
MecT M co3gaHve  gobaB/ieHHOW  CTOMMOCTM B
ob6pabaTbiBatoLLLell TPOMBILL/IEHHOCTU MHAOHE3MM B Nepuog, ¢
1995 Mo 2005 rog.

Pesy/bTaTbl  uccregoBaHuA.  [O/MTMKA,  OCHOBaHHaA  Ha
MEKCEKTOPa/IbHbIX CBA3AX pecypcos, LLIMPOKO
pacnpocTpaHeHa U peasM3oBaHa BO MHOMMX Pa3BMBAIOLLIMXCA
cTpaHax. [lpaBuTe/bCTBO  MHAOHE3MM  4acTo  BBOAW/IO
MO/MTUKY, OCHOBAHHYIO Ha CBA3AX. YCTaHOB/IEHO, YTO CEKTOP C
BbICOKMMW CBA3AMM He BCerga BHOCUT 6O/bLIMI BKAag B
SKOHOMMKY. B TeyeHue nepuoga MCCieA0BaHUA CEKTOPbI C
60/1€e HWM3KUMU MPAMBIMM CBA3AMM BHEC/M 3HAYMTE/bHBbIN
BK/1a/, B YUCTYIO SKCMOPTHYIO BbIPYYKY MHAOHE3MM, cO3AaHue
pabounx MecT U g06aB/lEHHYI0 CTOMMOCTb. OgHako 3TO
1Cc/1eq0BaHNe He O3HaYaeT, YTO BbICOKME CBA3M — 3TO M/IOXO.
B 3TOM wWcCeqoBaHWM YTBEPKAAETCA, HYTO AUPEKTUBHBIM
opraHam TaKxe c/eayeT NPpUHUMMaTb BO BHUMaHWe U Apyrue
¢$aKTopbl, TOMUMO B3aMMOOTHOLLEHUIA.

MpaKkTUyeckoe 3HaYeHMe WCC/IeAOoBaHUA. Pesy/bTaTbl aHa/aM3a
cBA3eit nokasarteseit MHAOHE3MM B OTPAC/IAX € 1995 MO 2000
[T.  MOKasblBalOT, 4TO  MO/NWMTMKA, OCHOBaHHaA  Ha
B3aMMOCBA3AX, TaKad KaK Mo/WTMKa no obecneyeHuto
bosbluelt  BHYTpeHHell  A00aB/IeHHOM  CTOMMOCTM,  He
onpaB4aHa, M  HeT  HeobXOAUMOCTM  3HAYUTe/IbHO
aKLLeHTMPOBaTb BHMMaHWe Ha MpAmMble CBA3M B paspaboTke
MONMUTUKM.

OpuruHaabHocTb/LieHHoCcTb/HayuHas HOBM3HA ucCieaoBaHus. B
AaHHOM WCC/ef0BaHUM NMOAYEPKMUBAETCA, YTO BCe (aKTopbl,
HernocpeacTBEHHO  BAMAKOWME  Ha  (OpMY/MpoOBaHKe
SKOHOMMUYECKOM MOAUTUKM, C/edyeT paccMaTpuBaTb Kak
CpaBHUTE/IbHbIE MPenMYyLLIeCTBa.

OrpaHuyeHus nccaegosanus/llepcneKkTUBb AaNbHENLINX
ucciegoBaHuii. B cregytowmx  ctaThAX  LenecoobpasHo
KPUTUYECKM  U3YYNTb  OCHOBHble  MaKPOIKOHOMMUYECKUe
roKasaTe iy, 4TO MO3BO/IMT OLLEHUTb aKTYa/IbHOCTb U BbICOKYHO
OCyLLIeCTBUMOCTb M3MeHeHusA nam TpaHcpopmaLmm
SKOHOMMUYECKOM NMONUTUKM MHAOHE3UN.

Tun cTaTbu. SMNUPUYECKUIA.

Kntoueeble croea: mexoTpacieBoit; MpaBuTebCTBO MHAOHE3UM;
CO3gaHue NONMTUKM; SKCMOPTHBIN A,0XOA,.
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1. Introduction

very popular among developing countries as a policymaking

tool. As a result, the policies based on domestic backward
and forward linkages are rapidly being implemented in these
countries. Linkages-based policies go by many names, such as
import-substituting  industries, increasing  value-added,
beneficiation, and promoting "downstream" industries
(Hausmann, Klinger, & Lawrence, 2008). ISI is a policy based on
domestic backward linkages, while others are based on domestic
forward linkages.

:: ntersectoral input linkages ('linkages' for short) have been

In Indonesia, the policies based on backward linkages have also
been popular. For example, Indonesia pursued import-
substituting industrialization (ISI) during 1970-1985. During this
period, state-owned enterprises played an important role by
establishing new plants or expanding existing factories' capacity
in the iron basic/steel, oil refining, and non-ferrous metal sectors.
On the other hand, the private sector drove the ISl in the yarn
spun and transport equipment sectors (Ishida, 2003). In the next
decade, Indonesia implements beneficiation (based on forward
linkages). This regulation states that all minerals that are being
extracted from Indonesian soil need to be processed further
before being exported. The policy aims to ensure that the
exploitation of mineral resources from Indonesian soil provides a
higher contribution than before. Implementing this regulation is
expected to benefit the Indonesian economy, mainly by giving the
domestic economy cheaper input. Hence, domestic industries are
expected to grow faster (Dudley, 2004; Kim, 2010; Price & Nance,
2010).

The idea of the policies above is in line with the strategy offered
by Hirschman (Hirschman, 1958). He initially points out that
focusing the economic development on a highly forward linked
sector, such as the iron and steel manufacturing sector, will have
a larger effect on the economy by increasing domestic value-
added and stimulating a downstream industry. However, the
forward linkages-based policy, especially in the form of export
restriction of unprocessed strategic material, is still questionable.
Even though some scholars above find that this policy is
beneficial, others conclude that it harms the economy (Kishor,
Mani, & Constantino, 2004; Gellert, 2005; Resosudarmo & Yusuf,
2006). Generally, they have found that the policy causes a decline
in net export earnings and employment generation. Moreover,
some scholars also argue that traditional comparative advantage
factors play more roles in determining patterns of growth rather
than linkages. Therefore, they conclude that this kind of policy is
fundamentally flawed (Riedel, 1975; Athukorala & Santosa, 1997;
Hausmann et al., 2008).

Despite these concerns, in Indonesia, the policies based on
linkages are rarely questioned by the researcher. Perhaps because
of the consensus among decision-makers and researchers about
linkages' appropriateness as a tool for policymaking (Athukorala &
Santosa, 1997). Therefore, the policy based on the linkages has
always been embodied in Indonesia's five-year development
planning (Repelita), from Repelita IV (1984/85-1988/89) until the
latest Repelita (2009-2014) (Kementerian Perindustrian, 2012).

This research aims to provide another piece of evidence about the
use of linkages as a tool for policymaking. Unlike the previous
study by Athukorala & Santosa (1997), this essay examines the
relationship between the sector's forward linkages and the
sector's contribution to net export earnings, employment
generation, and value-added creation. This essay applies input-
output analysis to examine the relationship by utilizing three of
Indonesia's 10 (Input-Output) tables between 1995 and 2005. The
researcher chooses the project of investment and financial
support beginning from 1995, 2000 and 2005. Since the 10 table
consists of 66 industrial sectors, it is sufficient for this research as
this research focuses only on examining the average historical
trend of forward linkages and comparing sectoral performance.

&0

2. Theoretical background

growth theory proposed by Hirschman (1958) and Singer

(1958). They argue that unbalanced growth should be
deliberately created to foster an economic growth in developing
countries. They believe that this idea is suitable for developing
countries since most developing countries are limited in terms of
resources and capital. Furthermore, due to limited resources and
money, developing countries can only afford to finance one major
project or one primary industry. They believe that one primary
industry, which will create imbalances, can increase demand from
other domestic industries and increase supply to other domestic
industries.

:: he concept of linkages was grounded by the unbalanced

In line with Hirschman, other proponents of the unbalanced
growth theory also argue that imbalances will stimulate the
pressure required to induce investment (Meier, 1976; Weber &
Shaikh, 2020). To demonstrate the unbalanced growth theory's
potential, especially in determining the most effective industries
as a leading power to push other industries, Hirschman (1958) uses
the concept of Linkages. He explains that the way an industry
affects other sectors can be measured from its backward and
forward linkages.

Using the concept of linkages above, Hirschman (1958) proposes
an idea which implies that the industry with the highest linkages
should be selected to create the imbalances. He reveals that the
imbalances will create a "big push" to other industries. A study
conducted by Hirschman himself finds that iron and steel
manufacture had the highest total linkages; meanwhile
agriculture had the weakest total linkages. Determining the
highest linked industry can only be conducted by empirical studies
using an input-output model. One reason is because the industry
with the highest linkages may vary for each country and for each
time (Ezeala-Harrison, 1996).

The idea of using linkages as a tool to pick the highest linked
industry has been very popular among developing countries as a
ground to formulate a policy (Ngan et al., 2019; Hauge, 2020;
Kwatra et al., 2020). One well-known policy, based on choosing a
manufacturing sector with the highest backward linkages, is
import-substitution industrialization (ISI). Most of the ISI is
implemented by encouraging domestic industries to produce
finished goods that were previously imported. Recently, the
policy based on backward linkages such as ISI has been widely
abandoned by most developing countries. The main reason is
because the policy, which is usually combined with several central
governments planning, is viewed as a policy that leads to
stagnation and macroeconomic crises (Bruton, 1998).

In contrast with backward linkages-based policies, the policies
based on forward linkages are still popular among developing
countries (van Neuss, 2019). The forward linkages-based policies
are established under various types and names, such as increasing
domestic value added, promoting downstream industries, or
beneficiation (Hausmann et al., 2008). These kinds of policies
mainly aim to encourage and promote domestic industries to
process the raw material that has been exported before. The
policy is based on the idea that shifting the industry from a raw
material exporter into a high value-added goods exporter can
increase net export earnings and generate more employment.
The increase in output for the selected sector will also provide
additional supply for other domestic industries, increasing the
output for overall industries. These policies are mostly
implemented by restricting export for unprocessed raw material

and allocating this raw material as input for domestic
manufacturing industries.
The policy based on forward linkages, especially export

restriction, can be found in many developing countries. The
Solomon Islands has imposed export taxes on unprocessed
timber and fish, while Ghana and Gabon maintain log export
restrictions to promote downstream processing. In the mining
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sector, Zambia is trying to increase their domestic value added in
the manufacturing sector of copper and other metals by
restricting the export of related raw materials (Terheggen, 2011).
Also, Botswana is trying to limit the export of diamonds so that
raw diamonds can be processed further within domestic
industries. However, recently Botswana has removed this barrier
(Korinek, 2014). In developed countries, one example is provided
by Australia where the Australian government intends to increase
the value-added of their uranium by encouraging downstream
processing. Empirical studies that evaluate the linkage-based
policy produce mixed results. Those who conclude that this policy
benefits find that the policy may benefit the economy in two
ways. First, this policy will lower prices of raw materials and
provide a comparative advantage for domestic industries. These
domestic industries can receive more profit, and more growth can
be contributed to the economy. Secondly, the growth of
domestic industries will need more employees to run their
business. Therefore, more work opportunities are available in the
economy (Dudley, 2004; Kim, 2010; Price & Nance, 2010). However,
other scholars find opposite results. They conclude that an
increase in value-added, net export earnings, and employment
generation are not efficiently achieved. Some find that these
kinds of policies may lead to a shrinkage in production since low
domestic price provides less incentives for existing companies to
produce and invest (Kim, 2010; Korinek & Kim, 2011). Another
researcher expresses concern since it might take some years
before domestic industries become internationally competitive
(Goodland & Daly 1996 cited in (Fooks, Dundas & Awokuse, 2013)).
Also, there is an indication that the policy may exacerbate the
unemployment problem in developing countries (Dean &
Gangopadhyay, 1997; Gilbert & Wahl, 2001; Kishor et al., 2004). Past
studies regarding the linkage-based policy in Indonesia have
generally found that export restriction on logs, applied in the
1980s, induced the growth in plywood and sawn wood industries,
and generated higher profit from the forestry sector during 1979-
1989 (Lindsay, 1989; Togu Manurung & Buongiorno, 1997; Gellert,
2005). Nevertheless, these studies have also found that timber
export restriction caused negative net exports from plywood and
sand wood. In addition, other research found that even though it
might provide more job opportunities in the long term, the
generation of employment will plummet in the short term.
Therefore, it was considered as not being beneficial (Aziz 1992 in
(Lo & Akrasanee, 1992; Resosudarmo & Yusuf, 2006)).

While the economic impact of the policy is unclear, the policies
are argued to be fundamentally flawed. Athukorala and Santosa
(1997) argue that emphasizing linkages for policymaking is
fundamentally flawed because it does not suit the traditional
factor proportion considerations and ignores a comparative
advantage. Riedel (1975) also argues that the existence of high
linkages as a single criterion is not sufficient to ensure that
induced mechanisms will be created. Furthermore, Hausmann et
al. (2008) argue that linkages-based policies, rather than using a
systematic analysis, are based only on logic, anecdotes, and self-
evident truth. They explain that the policy is based only on a belief
that it is a natural and logic way to obtain more profit.

3. Problem statement

links as a criterion in shaping Indonesia’s economic policy

and to evaluate the relationship between sectors' forward
linkages and sectors' contribution to net export earnings,
employment generation, and value-added creation of Indonesia's
manufacturing.

C he purpose of this research is to study critically examines

4. Methodology and Data

he methodological basis of the study is the basic tools,
@strategic goals of interdisciplinary relations between
countries. Feedback-based policies are popular for
Indonesia. The used method is an analysis, synthesis, process

O

modelling, and statistical generalization. The only way to compute
the linkages and decide which sector of industries has the highest
linkages is by conducting an input-output analysis (Ezeala-
Harrison, 1996). This research conducts an input-output analysis
using the Indonesian IO table. There are two reasons why using
the Indonesian 10 table is relevant. First, the Indonesia 10 table
separates the number of imports in the intermediate input matrix.
This is useful in computing the total net export earnings. Second,
Indonesia has frequently implemented the policy based on
linkages. Therefore, it is essential to see whether this kind of
policy is warranted or not. In this research, three Indonesian 10
tables (1995, 2000, 2005) are used. Each IO table classifies the
Indonesian industries into 66 industrial sectors. The 10 table,
which consists of 66 industrial sectors, is sufficient for this
research since this research focuses only on examining the
average historical trend of forward linkages and comparing
sectoral performance. In the future, this research can be
improved using a more disaggregated table. The methodology
used in this research involves examining the relationship between
sectors' forward linkages and sectors' performance in the
Indonesian manufacturing industries. This essay focuses more on
the manufacturing sector for two reasons. First, the
manufacturing sector is viewed to have higher forward linkages,
and Hirschman himself found that iron and steel manufacturing
had the highest linkages among all. Second, it is more suitable to
compare the iron and steel manufacturing sectors' performance
with other manufacturing sectors rather than compare it with the
non-manufacturing sector. Sector performances are measured by
their contribution to net export earnings, employment creation,
and value-added generation. These three criteria are variables
that are targeted by the increasing domestic value-added policy in
Indonesia.

4.1. Measuring Forward Linkages

is using Leontief model. In the 10 table, the gross output
vector (x) is equal to the sum of intermediate input matrix
(2) and final demand matrix (F).

:: he most common method in measuring the forward linkages

x=Z+F (1).

The intermediate input matrix represents part of the output that
is used as input in the domestic industries. Therefore, the
intermediate input matrix can be represented in another way: the
technology coefficient matrix (A) times the gross output vector.

Z = Ax 2),
where the element of A is generated by dividing each
intermediate input cell by the total output from its associated
column, (a;;) = Zi;/X;

Leontief’s inverse matrix (L) is then can be generated by:

L=(-47" B3).
The total forward linkages, direct and indirect forward linkages,
for each sector is the sum of the row of Leontief’s inverse matrix.

FLy= 3"l (4)-
However, the validity of using Leontief’s inverse matrix to
calculate forward linkages is questioned by many scholars. The
main reason is that Leontief model interprets forward linkages as
a measure of the impact of simultaneous unit changes in each and
every sector of the final demands. This interpretation was viewed
sceptically by Jones (1976) because of the 'simultaneous unit
changes' assumption's insensibility. Beyers (1976) also objected to
this interpretation since he disagreed with the measurement of
forward linkages based on the strength of backward linkages (Cai
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& Leung, 2004). The common alternative in measuring forward
linkages is using the Ghosh model. The difference with the
Leontief model is that while the Leontief inverse matrix explains
the relationship between the sectoral gross outputs to the
amount of final demand, the Ghosh price model instead suggests
the connectivity between the sectoral gross outputs to the
primary inputs. Mathematically, the computation using the Ghosh
model is made possible by transposing the vertical column view
into a horizontal one. Therefore, in generating the inverse matrix,
rather than dividing each cell by the output of a sector associated
with that column, the Ghosh model divides each cell by the total
output associated with its row. Miller & Blair (2009) uses matrix B
to represent the intermediate input matrix (the Gosh model), so
that it can be differentiated with the Leontief model term. Matrix
B, can be defined as:

B=3%"1'Z (5).
This step is the only difference between Ghosh and Leontief
models. Using the same method with the Leontief model, the
Ghosh inverse matrix (G) or the output inverse matrix can be
calculated by:

G=0U-B)" (6)
thus, the total forward linkages can be calculated as

The element of G (gj) can be interpreted as "the total value of
production that comes about in sector j per unit input of sector i"
(Augustinovics (1970) cited in Miller & Blair (2009)). Many scholars
are still discussing the debate surrounding the measurement of
the forward linkages, and no decisive consensus is achieved. Most
of the discussion is to find how to formulate the single
measurement of forward linkages. This essay uses an approach
taken by Hausmann et al. (2008), which utilizes both models and
uses both results for the analysis procedure.

4.2. Measuring Sectoral Performance

the extension of the Leontief model developed by

Athukorala and Santosa (Athukorala & Santosa, 1997). In
measuring the net export earnings, matrix R is utilized. Matrix R,
where

:: n measuring the contribution of each sector, this study uses

ri = Ri/Xi 8),
describes the direct import which is required in a particular sector.
Matrix R can then be used to create an import inverse matrix (M).
M= R(I-A)" (9)-
The elements of M, (m;) indicate the total import of i required by
domestic industries to produce one unit of j. The total additional
import of all sectors when there is an output increase in j,
represented by my;, can be estimated as:
my; = Ximy; (10).
Net export earnings from sector j, (¢/'*‘) can then be calculated
by:
— myje; = (1 —my))e (1),

where g;is export from sector j and mr;ejindicates the total value
of imports embodied in e;.

O

To measure the sectoral contribution to generating value added,
a diagonal matrix of value-added coefficient, V=[vi], vi =V/Xi, is
utilized. The elements of this matrix show value-added per unit
gross output in each sector. Since this research is also interested
in measuring additional value added by increasing output of one
industry, this research also computes the value-added multiplier.
The value-added multiplier can be calculated by:

(12),

Myq = 2? Uaij
where vajis an element of matrix VA. This matrix can be shown by (13):

va; =V({I-A)~ (13)
Using the extension of the Leontief inverse matrix, total value-
added induced by exports can be shown by:

VA=V({-A)™E (14),

where E is the matrix of export per sector.

Similar steps are used to measure sectors' employment
contribution. A new diagonal matrix G is introduced, in which the
elements describe the number of workers employed per sector.
Therefore, the employment multiplier is:

m; = Z?gij (15).
And the export-induced employment matrix, L, is shown by:
L=GU—-A)"E (16).

The method above is also used to compute the sectoral
performance using the Ghosh model. The difference is only by
replacing the Leontief inverse matrix with the Ghosh inverse
matrix. Thus, while generating the import inverse matrix, the
computation will be:

M= R(I-B)! (17).

5. Results

in measuring forward linkages. This study finds that these

two methods do not generate contrasting results based on
both models' calculations. To simplify, only the results from the
Ghosh model are displayed. Tab.1 shows the fluctuation of the
sectors' forward linkages and sectors' contribution of the whole
manufacturing industries during the research window. An
increase followed a decline in the average of forward linkages in
1995, 2000 and 2005. In contrast with the average value of
forward linkages, different patterns were shown by sectors’
performances. For instance, net export earnings' value increased
slightly from 1995 to 2000, then there was a sharp rise in 2005,
reaching approximately $56 million. It is also vital to notice that
the manufacturing sectors' contribution declined from 2000 to
2005. This trend implies that even though net export earnings
from the manufacturing sectors were rising, the export from
other industries such as agriculture and mining were also
increasing with higher proportions. In terms of employment
generation and value-added creation, the trend is also moving in
the opposite direction with forward linkages. As the value of
forward linkages increases, the amount of sectoral contribution
tends to decreases. This pattern shows that, in general, the value
of forward linkages does not clearly represent the sectoral
contribution. The same results are also found using the Leontief
model. The magnitude of forward linkages may not be the same,
but the value of average forward linkages and sectoral
performances move in the opposite direction. Tab.2 displays the
coal and metal ore mining sector.

:: t is important to notice that this research uses two methods
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Table 1: Manufacturing Sectors (Overall)

*

Indicator 1995 2000 2005
Forward Linkage (average) 1.66 1.55 1.70
Gross exports ($ million) 35,056.68 38,054.47 56,706.23
Net exports ($ million) 26,478.31 26,772.58 40,856.28
Contribution to total net export earnings (%) 52.35 62.75 53.21
Employment multiplier (for $1,000 worth of export) 0.54 1.44 0.80
Export-induced employment (‘000) 3,775.10 6,851.40 5,918.59
Export-induced employment (% of total) 2.73 2.20 1.29
VA multiplier (for $1,000 worth of export) 10.37 9.84 10.22
Export-induced VA ($ million) 20,830.83 20,948.64 33,781.36
Export-induced VA (% of total) 7,78 15.33 1.74
*Source: completed by the authors.

Table 2: Coal and Metal Ore Sector”
Indicator 1995 2000 2005

Forward Linkage 1.53 1.80 1.62
Import intensity (average) 0.02 0.05 0.07
Gross exports ($ million) 3,288.99 2,629.80 8,462.56
Net exports ($ million) 3,210.64 2,491.07 7,897.80
Contribution to total net export earnings (%) 6.35 5.84 10.29
Employment multiplier (for $1,000 worth of export) 0.05 0.09 0.05
Export-induced employment (‘000) 121.65 138.75 146.27
Value added ($ million) 3,898.55 3,823.89 10,231.93
VA multiplier (for $1,000 worth of export) 1.79 9.22 9.32
Export-induced VA ($ million) 3,100.75 2,818.10 7,702.57
Export-induced VA (% of total) 4.14 4.42 6.95

*Source: completed by the authors.

During the research window, this sector contributed a significant
amount of net export earnings. Assuming that the current
industry structure is not significantly different, restricting exports
from this sector reduced a considerable amount of net export
revenue for Indonesia's economy by around 6% in 1995 and 2000,
and then reached approximately 10% of total net export earnings
in 2005. In addition to this loss, employment from the mining
sector was also reduced.

The export-induced employment during the period of the study
reached approximately 146,000 workers. These workers will be
unemployed if the export restriction policy (based on forward
linkage) is implemented. This result is in line with the study by Azis

(1992), which found that the employment opportunities will be
decreased in the short run after the export restriction is imposed.

Compared to the coal and metal ore mining sector, iron and basic
steel manufacturers' contribution during the period under study
was below the mining sector contribution (Tab.3). Although the
iron and basic steel manufacturing sectors' forward linkages are
higher than the coal and metal ore mining sectors, the iron and
basic steel manufacturing sectors contribute relatively small net
export earnings, employment, and value-added. However, it is
essential to notice that this sector has a higher employment
multiplier. Therefore, the growth of this sector might provide
more job opportunities in the long run.

Table 3: Iron and Basic Steel Sector”

Indicator 1995 2000 2005
Forward Linkage 2.17 2.23 2.18
Import intensity (average) 0.19 0.27 0.31
Gross exports ($ million) 325.25 295.74 530.98
Net exports ($ million) 262.08 217.18 365.84
Contribution to total net export earnings (%) 0.52 0.51 0.48
Employment multiplier (for $1,000 worth of export) 0.30 0.77 0.10
Export-induced employment (‘000) 6.69 31.26 27.64
Value added ($ million) 2,148.54 539.61 815.29
VA multiplier (for $1,000 worth of export) 1.45 6.42 4.33
Export-induced VA ($ million) 340.73 332.34 493.39
Export-induced VA (% of total) 0.45 0.52 0.45

*Source: completed by the authors.

This essay analyses the sectoral comparison between the iron and
basic steel manufacturing sector and other manufacturing
industries to make further analysis.

First, this study compares the iron and basic steel manufacturing
sectors with the top net export earner during the study, the
manufacture of textiles, wearing apparel, and leather (Tab.4).
During the research window, the later sector had a smaller value
of forward linkages than the former industry. Although it had
smaller forward linkages, this sector performed outstandingly,

marked with high net export earnings contribution, a high
number of employees, and high value-added generation.

In all of the sectors’ performance criteria, the contribution of the
textiles, wearing apparel, and leather manufacturing sector
outweighs the iron and basic steel manufacturer.

The result is almost the same if we compare the iron and basic
steel manufacturing sector and the second top net export earner,
the manufacture of bamboo and rattans products (Tab.5).

O
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Table 4: Manufacture of Textiles, Wearing Apparel, And Leather”

Indicator 1995 2000 2005
Forward Linkage 1.31 1.22 1.33
Import intensity (average) 0.39 0.43 0.41
Gross exports ($ million) 7228.81 6410.21 7636.39
Net exports ($ million) 4405.39 3678.50 4481.13
Contribution to total net export earnings (%) 8.71 8.62 5.48
Employment multiplier (for $1,000 worth of export) 0.71 0.85 0.67
Export-induced employment (‘000) 970.33 1535.46 1270.44
Value added ($ million) 5552.84 3486.02 6877.71
VA multiplier (for $1,000 worth of export) 3.23 12.87 13.93
Export-induced VA ($ million) 2951.88 2550.13 3617.19
Export-induced VA (% of total) 3.94 4.00 3.26
*Source: completed by the authors.

Table 5: Manufacture of bamboo and rattan products®

Indicator 1995 2000 2005
Forward Linkage 1.51 1.33 1.54
Import intensity (average) 0.09 0.17 0.13
Gross exports ($ million) 5376.89 3716.23 4050.22
Net exports ($ million) 4915.28 3097.81 3533.74
Contribution to total net export earnings (%) 9.72 726 4.60
Employment multiplier (for $1,000 worth of export) 0.72 1.21 0.59
Export-induced employment (‘000) 1121.94 1860.24 1423.20
Value added ($ million) 3934.86 2025.69 3546.25
VA multiplier (for $1,000 worth of export) 3.65 17.21 14.74
Export-induced VA ($ million) 2100.27 1537.98 2113.11
Export-induced VA (% of total) 2.80 2.41 1.91

*Source: completed by the authors.

The forward linkages of bamboo and rattan manufacturing
sectors were again smaller than the iron and basic steel
manufacturing sectors had. Nonetheless, although the
contribution was smaller than in the textile manufacturing sector,
the contribution of bamboo and rattan manufacturing sectors
outweighs the iron and basic steel manufacturing sector's
contribution. These results show that higher linkages may not be
associated with a high contribution to the economy.

The other information that can be concluded is that these sectors
are labour-intensive industries. Even though most of their
workers are low skilled workers, these sectors are primary sectors
that can absorb numerous employments.

Furthermore, this type of industries is consistent with Indonesia's
characteristics as a labour abundant country. On the other hand,
the iron and basic steel manufacturing industry needs high capital
(capital intensive industries). This kind of industry might not yet
be suitable with Indonesia's comparative advantage.

Last, we compare the iron and basic steel manufacturing sector
with the cigarettes manufacture (Tab.6). The iron and basic steel
manufacturing sector had a higher net export contribution during
the research window. However, in terms of employment
generation, employment multiplier, and value-added multiplier,
cigarette manufacturing was still slightly better.

Table 6: Manufacture of Cigarettes®

Indicator 1995 2000 2005
Forward Linkage 1.10 1.13 1.1
Import intensity (average) 0.12 0.21 0.13
Gross exports ($ million) 138.54 166.97 260.45
Net exports ($ million) 121.42 132.08 227.65
Contribution to total net export earnings (%) 0.24 0.31 0.30
Employment multiplier (for $1,000 worth of export) 1.96 5.37 3.53
Export-induced employment (‘000) 30.32 33.02 17.10
Value added ($ million) 5209.47 2185.91 4478.38
VA multiplier (for $1,000 worth of export) 3.96 17.66 19.24
Export-induced VA ($ million) 135.27 184.29 271.29
Export-induced VA (% of total) 0.18 0.29 0.24

*Source: completed by the authors.
6. Conclusion

Indonesia’s economic policy. Based on the Indonesia’s

performance in the industries between 1995-2005, the
results suggest that the policies based on interconnections, such
as policies to provide greater domestic added value, are
unwarranted. It is established that a sector with high linkages
does not always provide a greater contribution to the economy.
During the research window, sectors with lower forward linkages
significantly contributed to Indonesian net export earnings, job
creation, and value-added. However, this study does not mean

:: he study critically examines links as a criterion in shaping

D

that high connections are bad. This study argues that
policymakers should also take into account factors other than
relationships. This research, nonetheless, does not imply that high
linkages are bad. This study simply argues that in formulating any
policy, policymakers should also consider other factors besides
linkages. The results suggest that other factors that should be
considered in policy formulation are its comparative advantage. In
Indonesia, its comparative advantage is a considerable number of
workers. During the study period, labour-intensive industries
contributed significant proportions of net export earnings and
employment opportunities to Indonesia's economy. The results
also show that implementing the linkages-based policy, such as
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restricting the export of unprocessed raw material, can reduce
Indonesia's revenue from net export earnings. Moreover, it can
cause a decline in mining sector production. Therefore, some
workers in these industries can be unemployed. Also, net export
earnings and job creation from the manufacture of iron and basic
steel industries are not ready to offset the mining sector's loss in
the short term. The article would greatly benefit from providing
basic macroeconomic indicators for Indonesia, which would allow
to assess the relevance and high feasibility of changing or
transforming Indonesia’s economic policy.
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