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DOES SIZE MATTER?
Technical Efficiency and Industry Sizein Indonesia

Richard V. Llewelyn
Wang Sutrisno

The debate over which size industry is best suited for Indonesia
continues with proponents of both large and small sizes pointing out the
benefits of each. However, little empirical analysis has been doneregard-
ing economic matters such as technical efficiency.

Nonparametric analysisof technical efficiency for three sizesof firms
in seven manufacturing sectors is estimated using linear programming
techniques. Aggregated input and output data from BPSfrom 1991 to 1997
are used.

Household sizefirmsarefoundto bemost efficient rel ativeto the other
sizesfor five of the seven sectorsanalyzed. Largefirmsarerelatively more
efficient in ‘Food, Beverage, and Tobacco' sector. Small companies are
relatively less efficient than household firms in all but one case, but
relatively moreefficient than largefirmsinfive of seven sectors. Theresults
validateand per hapsexplaintheduel economyinlndonesiawithbothlarge
and small firms existing in the same industry.

When each sector is analyzed for each firm size, the ‘Non-Metallic
Mineral Products Other Than Petroleumand Coal’ sector ismost efficient
for all sizesof firms. Thel east efficient sector isthe' Chemical and Plastics
industry.

The results suggest that government policy should be focused on
creating a stable environment for business, which promotes growth of
efficient businesses, either largeor small. Specificpoliciesandintervention
for small business development are not necessary, given the relative
efficiency of small firmsin Indonesia.
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I ntroduction

Rhetoric often obscures the truth,
particularly in the political realm. The
merits of large versus small industriesin
Indonesiaarefrequently debated, oftenin
public seminarsaswell asthe massmedia
in Indonesia. However, little of the debate
hasinvolved empirical analysisbut rather
is founded on a priori conceptions and
perceptions. Often, objective and empiri-
cal issues such as efficiency are clouded
by more subjective issues such as equity,
making the discussion less clear.

Isitindeed truethat one of the causes
of the economic crisis was due to large
corporationsreceiving special benefitsand
incentivesfrom previousgovernmentsand
that these large industries are inefficient
and the government should use policies,
which encourage development of small
industriesin devel oping the economy be-
causethey aremoreefficient?Or, arelarge
firms able to achieve economies of scale
and scopethat cannot possibly beachieved
by smaller firms, making the larger firms
more efficient and thus necessary for eco-
nomic recovery and development? These
guestions can be empirically evaluated,
whereas the case that small businesses
should be supported and given specia
incentives in order to bring about greater
equity is more subjective and more diffi-
cult to evaluate.

Thegovernment headed by President
Habibie from 1998-1999 developed sev-
eral policiesspecifically designedtoassist
small businessesand cooperatives. Minis-
ter of Cooperatives, Adi Sasono, was par-
ticularly critical of large companies and
their (perceived) rolein the economic cri-
sis. Duringtheadministration of President
Abdurahman Wahid, the debatewasmore
muted. However, this issue has received
renewed interest recently following the
installation of President Megawati, whois

generally viewed to be more populist in
naturethan President Wahid. AmienRais,
the head of the People’ s Consultative As-
sembly (MajelisPermusyawar atan Rakyat
or MPR), has criticized the government,
suggesting that policy continues to favor
large corporations instead of small busi-
ness and should be changed, with direct
assistancegoingtosmall business(Jakarta
Post 2001).

Empirical research comparing the
economic performance of large versus
small companiesisquitelimited for Indo-
nesia. Much of the debate regarding large
versus small industry involves anecdotal
“evidence” and a priori suppositions by
both sides, both in the government and in
the academic realm. AsHill (1999) noted,
though there are no reliable data on the
impact of the crisis on different sized en-
terprises, anecdotal evidenceseemstosug-
gestthat small businesseshavedonebetter
during the crisis than larger firms, due
perhapsto being lessexposed to thefinan-
cial sector, in addition to being linked to
the agriculture sector. However, as he
noted, this would suggest that specific
short-term policies aimed at aiding small
businesses are less necessary than if they
were doing poorly.

Thisresearch evaluatesrel ativetech-
nical efficiency forlarge, small, and house-
hold (cottage) industriesin seven specific
sectors from 1991-1997, before the eco-
nomic crisis. If, as critics suggest, poor
performance by large companies con-
tributed to the crisis, it may be hypoth-
esized that in the period leading up to the
crisis larger firms would indeed be less
efficient in use of resources, measured by
technical efficiency. It should be noted
that factors other than technica inef-
ficiency in the manufacturing sector, in-
cludinghighlevel sof debt and speculative
investments, may havecontributedto poor
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performanceby largefirms. However, this
analysisislimited to eval uating technical
efficiency, to determine if from an effi-
ciency standpoint, large companies are
more or less efficient than small compa-
nies. Since different production sectors
behavedifferently, theanalysisisdoneby
sector to alow for sectoral differencesin
efficiency.

Efficiency and Related
Literature

Technical efficiency is analyzed us-
ing nonparametric analysisinvolving lin-
ear programming. Thistechniquehasbeen
used for avariety of analyses of technical
efficiency (Grabowski and Pasurka 1987,
Featherstone et al. 1997) including in In-
donesia (Llewelyn 1997).

Technical efficiency may be defined
astheability to produce asmuch output as
possible with a specified level of inputs,
given the existing technology. Technical
inefficiency occurs when a firm fails to
operateontheproductionfrontier (Byerlee
1987). Theconcept of theefficient frontier
often has often been used to measuretech-
nical efficiency, where deviations from
the frontier are assumed to represent inef-
ficiencies. Analysis of frontier efficiency
varies a great deal with the major differ-
ences related to the assumptions on the
outer bound of thefrontier, which may be
deterministic or stochastic, and to the
method of measurement, parametric or
nonparametric.

Nonparametric efficiency analysis
has the advantage of imposing no a priori
parametric restrictions on the underlying
technology, because it does not require a
specific functional formfor the frontier to
bespecified. Therefore, it doesnot impose
unwarranted structure on the technology
that might create a distortion in the effi-

ciency measures(Féareetal. 1985). Also, it
can handle both disaggregated inputs and
multiple output technologies as well as
highly aggregated inputs.

This study uses nonparametric tech-
nigues to evaluate technical efficiency of
different industries size in several indus-
trial sub-sectorsin Indonesia. A nonpara-
metric frontier is estimated for each year
of the study for three sizes of industry,
large, small, and household, with relative
overall technical efficiency being deter-
mined for each industry size annually for
each sub-sector. The seven sub-sectors
analyzed arefood, beverages, and tobacco;
textiles, clothing, and leather; wood prod-
uctsandfurniture; paper, printing and pub-
lishing; chemicalsand plastics; nonmetal -
lic mineral products other than petroleum
andcoal; andfinally fabricated metal prod-
ucts, machinery and equipment. Analysis
is conducted at the industry level using
aggregated data from the Central Bureau
of Statistics(BPS) for variousyears, though
if datawereavailable, the samemethodol -
ogy could be used with firm-level data.

Most analysisof technical efficiency
ineconomicliteraturegenerally deal swith
relative efficiency of firms. Micro-level
studies such asthese have been conducted
intheagricultural sectorinindonesia, deal-
ing with rice production exclusively
(Widodo 1986; Erwidodo 1990) aswell as
with technical efficiency of multiproduct
farms (Llewelyn and Williams 1996).
Analysis of efficiency in nonagriculture
sectors is quite limited. A study by
Iswardono and Damarwan (2000) evalu-
ated efficiency in the banking sector in
Indonesiabetween 1991-1996. They found
larger banksto begenerally moreefficient
dueto economiesof scale. Jatmiko (2000)
also discussed efficiency in the banking
sector inIndonesia, but madeno empirical
conclusions. Analysis of technical effi-
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ciency in industrial production is very
limited, particularly as it relates to firm
size.

Severa studies have examined the
industrial transformationthat hasoccurred
inIndonesiainthelast twenty years, though
without reference to technical efficiency.
Hill (1990a) foundthat productivity growth
caused about 60 percent of output growth
between 1975 and 1986, with no signifi-
cant difference occurring between large
and small firms. However, during this
timeperiod, employment growthwasmar-
ginaly more significant in small firms
comparedtolargefirms. Inthesecond part
of his analysis, Hill (1990b) specifically
discussed the differences between large
and small firms, finding that overall, large
firms had higher labor productivity and
accounted for nearly two-thirds of value
added in Indonesiain 1985, but that there
were large variations by industry and re-
gion, making it difficult to generalize.

Incontrast, Aswicahyonoet.al. (1996)
found that small businesses in Indonesia
have performed well in recent years as
markets in Indonesia have become in-
creasingly liberalized since the 1980s.
Berry, etal. (2001) alsoreported that small
and medium enterprisesin Indonesiahave
shown substantial increasesin productiv-
ity and seem to be surviving the crisis
better than large companies for the most
part. They suggest that this may be dueto
more flexibility since these enterprises
rely on formal markets and financing less
than large firms as well as technology
diffusion through foreign buyersand con-
tractors.

M ethodology and
Model Development

Although the use of parametric tech-
niguesiscommon, the use of nonparamet-

ric techniquesis morelimited, despitethe
fact that nonparametric methodol ogiescan
be used in situations where data is more
limited and where production technolo-
gies are less well understood. There are
two nonparametric approachesto produc-
tionanalysis. Oneisbased ontheworksof
Afriat (1972); Hanoch and Rothschild
(1972); and Varian (1984). Thisapproach
deals with four types of concerns in the
neoclassical theory of production: consis-
tency, restriction of form, recoverability,
and extrapolation, without maintainingany
hypothesesof functional form. Thismeth-
odology is applied to time series dataand
has been used in several studiesto evalu-
atetechnical efficiency inagriculture(e.g.,
Chavasand Aliber 1993; Chavasand Cox
1988).

Alternatively, Farrell (1957) decom-
posed efficiency into technical efficiency
andallocativeefficiency. Féreetal. (1985),
introduced a nonparametric method of
calculating efficiency, which extended
Farrell’ sapproach by relaxing therestric-
tive assumptions of constant returns to
scaleand of strong disposability of inputs,
the major criticisms of the method.

The model utilized in this study is
based on amodel originally developed by
Grabowski and Pasurka (1987), and is
applied to input-output data for seven in-
dustriesdifferentiated by firmsize. Inthis
approach, a nonparametric production
frontier is constructed, with inefficiency
being measured by the extent to which a
particular sizeof firmisbelow thefrontier.

Thisprocedureanalyzesrel ativetech-
nical efficiency, that is, the production
frontier is constructed from the data, and
each size of afirm’s performanceis com-
pared to the frontier to indicate overall
technical efficiency of eachfirmsizerela-
tive to the others in a given year. This
analysis assumes homogeneous inputs,
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potentially a weakness, though the input
data used is a monetary value, it seems a
reasonable assumption, since differences
ininputsacrossfirm sizeand sector should
be accounted for by differences in the
value paid for the inputs.
The analysis assumes that x repre-
sentsavector of ninputs, X= (X, X, ..., X)
R, ; that y representstheoutput vector of
moutputs,y= (y,,Y,,....Y,) R’,;andthat
there are k sizes of firmsin the particular
industry being evaluated (inthiscase, three:
large, small, and cottage industries). It is
also assumed that firms of each size face
output pricesp* R, input pricesr* R,
target cost C<> 0, and revenue R<> 0. The
matrix of observedinputs, X, of dimension
(n,k) and the matrix of observed outputs,
Y, of dimension (m,k) form atransforma-
tion set written as:

T={(xy):y-Yz,Xz-x,z R}....(2)

where zisthe vector of intensity variables
of activity (X, y,). The transformation set
correspondsto thetotal product curve and
showsmaximumfeasibleoutput for afunc-
tion with constant returns to scale.

For observation (x,y,), overal tech-
nical efficiency can be illustrated as fol-
lows:

0'(x.y) =max{0:(x,0y) T}.... 2

where fisthelevel of inefficiency and 8y,
istheactual output of theithfirmsize. The
firmsizeistechnically efficientif Oequals
1. 8 can be interpreted as the ratio of
potential to actual output or aternatively,
1/6istheratio of efficiency relativeto the
potential frontier output. Technical effi-
ciency can be determined by solving the
following linear programming problem:

Max 2

subject to: X, z, + X2, + ... + X, Z, #X,,

Xlel + XZZZZ tt XZka #XZi

anzl + XnZZZ tt Xnkzk #Xni

Yy Yyt TG - y1i9 *0
Yoy ¥ Yoly T T Yl - y2i9 *0

where there are n input constraints and m
output constraints. The output constraint
(2, +y,Z, + ... +Y,2) measures the
output level of the (hypothetical) overall
technically efficient size of firm. Thisis
the maximum output that can be produced
by theithfirmsize, givenitsactual level of
inputs. For asingle output situation, only
one output constraint is needed, asis the
caseinthisanalysis.

Theterm, y .6, is the actual produc-
tion of output mfor theith firm size mul-
tiplied by thelevel of inefficiency, 6. If a
particular size of firmsare overall techni-
cally efficient relative to the other sizes,
then 6= 1. However, if aparticular sizeis
technically inefficient, 6>1. Whenthisis
the case, the theoretical maximum output
is greater than the actual output of theith
firm size, making that size of firmsineffi-
cient relativeto the production frontier by
afactor of 1/6.

Data

Datafor thisstudy are from the Cen-
tral Board of Statistics (BPS) for several
years. The BPS data is differentiated by
firmsizeandindustry. Threesizesof firms
are included: large (greater than 100 em-
ployees), small (5-99 employees), and
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household (less than 5 employees). The

seven industries analyzed are:

1. Food, beverages, and tobacco
(IslC=31);

2. Textiles, clothing, and leather
(1sIC=32);

3. Wood productsandfurniture(ISIC=33);

4. Paper, printing and publishing
(IsIC=34);

5. Chemicalsand plastics (1SIC=35);

6. Nonmetallicmineral productsother than
petroleum and coal (I1SIC=36); and

7. Fabricated metal products, machinery
and equipment (1SIC=38).

Themetallurgical industry (ISIC=37) and

themiscellaneouscategory (ISIC=39) were

not included due to missing data for sev-

era years of the analysis period.

Input and output data are given in
nominal rupiah for each size of firm for
each industry for each year. Since the
study analyzes relative efficiency among
firmsizesfor each year within eachindus-
try, it is not necessary to use real values,
eliminatingtheneedfor transformingthese
nominal values.

Thedataused for theprimary portion
of theanaysisarefor 1991 to 1997. Prior
to 1991, datawere collected and reported
only for large industry size, not for small
or household size. Exceptionsto thiswere
the years 1974/75, 1979, and 1986, when
data were collected for all sizes for each
industry, but since the data are not con-
tinuous and since there were severa dif-
ferences in how the data was collected
duringtheseearlier years, thesethreeyears
are not included. During the economic
crisis (1998 and following), data collec-
tion was limited to large industries only,
making comparisons during these years
not possible.

Empirical Analysis and Results

Using thelinear programming meth-
odology outlined earlier, nonparametric
analysis of relativetechnical efficiency is
performedfor eachfirmsizeineachindus-
try for each of the six years of the study.
Thelinear program (using Equations 3) is
solved to provide the values of 8for each
firmsizefor eachindustry. Theanalysisis
conducted using Generalized Algebraic
Modeling System (GAMS) software,
which utilizesthe MINOS solver (Brooke
et al. 1988).

Therelativetechnical efficienciesfor
eachsizeof firmfor each year arereported
for each industry. The average overall
efficiency iscalculated by dividing 1/6for
eachregiontoobtaintheoverall efficiency
level for that particular firm size. A firm
sizethat isrelatively technically efficient
has an efficiency of 100 percent. In each
year, therewill beat |east oneobservation,
which is 100 percent relatively efficient
(the most efficient for that year).

Results of the efficiency analysis by
industry are summarized in Table 1. This
analysis compares the relative efficiency
of large, small, and household firms for
each year by sector aswell asthe average
relative technical efficiency for each size
of firm for the seven-year analysisperiod.

For the first category, Food, Bever-
age and Tobacco, the large size firms are
relatively more efficient for each year,
makingtheaveragerel ativetechnical effi-
ciency for largefirms 100 percent. House-
hold firmsare, on average, 12 percent less
efficient thanthelargefirmsfor thissector
and small firms are the least efficient in
thiscategory, with an averageof only 79.8
percent average efficiency. Such a result
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Table 1. Relative Technical Efficiency for Various Indonesian Industries, By Firm

Size 1991-1997

Food, Beverages, and Tobacco (1 S| C=31)

Year

1991
1992
1993
1994
1995
1996
1997
Average
Std. Deviation
Maximum
Minimum

Textiles, Clothing, and Leather (1SIC=32)

Year

1991
1992
1993
1994
1995
1996
1997
Average
Std. Deviation
Maximum
Minimum

Wood products and furniture (1SI C=33)

Year

1991
1992
1993
1994
1995
1996
1997
Average
Std. Deviation
Maximum
Minimum

Large
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

0.000
100.0%
100.0%

Large
80.8%
87.4%
99.2%
97.9%
98.3%
100.0%
96.4%
94.3%
0.073
100.0%

80.8%

Large
63.1%
74.6%
76.5%
80.6%
82.5%
80.6%
82.2%
77.2%
0.069
82.5%

63.1%

80.1%
84.2%
96.8%
91.2%
91.2%
91.2%
86.9%
0.080
96.8%

73.7%

Household

86.6%
8%.0%
94.7%
91.3%
84.2%
89.7%
85.5%
88.0%
0.040
94.7%
84.0%

Household

81.4%
92.6%
100.0%
100.0%
100.0%
100.0%
100.0%
96.3%
0.071
100.0%
81.4%

Household

100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
0.000
100.0%
100.0%
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Table 1. (continued)
Paper, printing and publishing (1 SI C=34)

Year Large Small Household
1991 59.5% 100.0% 86.6%
1992 65.8% 100.0% 84.0%
1993 69.3% 85.6% 100.0%
1994 68.2% 91.3% 100.0%
1995 87.2% 76.6% 100.0%
1996 88.5% 76.6% 100.0%
1997 100.0% 76.0% 99.8%
Average 76.9% 86.6% 95.8%
Std. Deviation 0.149 0.107 0.072
Maximum 100.0% 100.0% 100.0%
Minimum 59.5% 76.0% 84.0%
Chemicals and plastics (1S C=35)
Year Large Small Household
1991 88.9% 89.5% 100.0%
1992 91.6% 91.6% 100.0%
1993 82.9% 82.2% 100.0%
1994 92.7% 100.0% 91.8%
1995 68.6% 65.5% 100.0%
1996 68.9% 65.6% 100.0%
1997 68.1% 65.1% 100.0%
Average 80.2% 79.9% 98.8%
Std. Deviation 0.114 0.145 0.031
Maximum 92.7% 100.0% 100.0%
Minimum 68.1% 65.1% 91.8%
Non-metallic mineral products other than petroleum and coal (1SIC=36)
Year Large Small Household
1991 78.5% 93.6% 100.0%
1992 77.8% 94.3% 100.0%
1993 77.6% 95.2% 100.0%
1994 80.5% 89.8% 100.0%
1995 71.8% 91.3% 100.0%
1996 73.9% 91.3% 100.0%
1997 77.1% 91.2% 100.0%
Average 76.7% 92.4% 100.0%
Std. Deviation 0.029 0.020 0.000
Maximum 80.5% 95.2% 100.0%

Minimum 71.8% 89.8% 100.0%
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Table 1. (continued)

Fabricated metal products, machinery and equipment (1 S| C=38)

Year Large
1991 87.9%
1992 98.9%
1993 91.9%
1994 86.1%
1995 91.1%
1996 93.8%
1997 95.8%
Average 92.2%
Std. Deviation 0.044
Maximum 98.9%
Minimum 86.1%
All Industries
Year Large
1991 90.7%
1992 98.8%
1993 98.0%
1994 98.8%
1995 99.8%
1996 99.4%
1997 100.0%
Average 97.9%
Std. Deviation 0.032

Maximum 100.0%
Minimum 90.7%

Small Household
100.0% 93.2%
100.0% 90.3%
100.0% 86.1%
100.0% 92.5%

99.6% 100.0%

99.7% 100.0%

99.1% 100.0%

99.8% 94.6%

0.003 0.055
100.0% 100.0%

99.1% 86.1%

Small Household

96.1% 100.0%

96.5% 100.0%

93.9% 100.0%

89.8% 100.0%

92.4% 100.0%

92.1% 100.0%

91.4% 98.6%

93.2% 99.8%

0.025 0.005

96.5% 100.0%

89.8% 98.6%

may beduetotheinfluenceof thecigarette
industry, whichisdominated by fiveor six
large firms, all of which have performed
well both pre- and post-crisis.

All firms of any size are relatively
efficient for the second category, Textiles,
Clothing and Leather, with household
firmsbeing most efficient (96.3% average
efficiency) and large firms the least
(94.3%), with an average difference of
only two percent in relative efficiency
over the seven-year period. This may be
duetorelative homogeneity of production
processesinthetextile, clothingandleather
sector compared to other industries.

Household firms are also relatively
more efficient for the category of Wood
Products and Furniture, but in this case,
much more than for textiles. Household
firms are 100 percent relatively efficient,
with small firms being next in efficiency
for this sector with 86.9% relative effi-
ciency and large firms having the lowest
efficiency (77.2%). Many furniture pro-
duction, particularly on Java, occurs in
family owned businesses and may be the
most efficient type of operation for this
particular sector.

For the next three sectors, Paper,
Printing, and Publishing; Chemicals and
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Plastics, and Nonmetallic Mineral Prod-
ucts, household firms are relatively more
efficient than the other two sizes of firms,
with relative efficiencies of 95.8 percent,
98.8 percent and 100 percent, respectively.
Large businesses are relatively more effi-
cient than small firms for the chemical
industry, but only marginally so, 80.2 per-
cent versus 79.9 percent average relative
efficiency. Small businessesarerelatively
more efficient than large businesses for
the other two sectors. With regard to the
paper industry, several large firmsin this
sector (AsiaPulp and Paper, for example)
have experienced financia and produc-
tion difficulties, perhaps an indication of
relativeinefficiency and notjust aresult of
the economic crisis.

The relatively high efficiency of
household firms for all of these sectors
may indicate the reason for the existence
of a“duel” economy in many production
sectors (noted by Hill 1999), where cot-
tage industries and large firms are both
present in the market. Large firms may
achieve some economies of scale, but the
relative technical efficiency of household
firms may allow them to continue to re-
main in the market.

The final sector is Fabricated Metal
Products, Machinery and Equipment. Re-
sults show that all sizes of firms are rela-
tively efficient, but small firms are most
efficientinthissector (99.8 percent). How-
ever, householdfirmsandlargebusinesses
closely follow with average relative effi-
ciencies of 94.6 percent and 92.2 percent,
respectively, making it difficult to makea
definite conclusion. The relatively high
efficiencies of all sizes of firms may be
dueto homogeneity of inputs, particularly
labor and raw materialsin thisindustry.

When al input and output data are
aggregated for all industries and analysis
isdone by size of firm, theresults (alsoin

Tablel) showthat overal, householdfirms
arerelatively moreefficient (99.8 percent)
than the other two sizes of firms. Large
firms (97.9 percent) are found to be rela
tively moreefficientthansmall firms(93.2
percent), though thisis not alarge differ-
ence. Thevery highly aggregated datafor
this analysis tends to cause the relative
differences between firm sizes to be less
pronounced than for the individual sec-
tors.

Itisapparent that thetype of industry
affects the results. Household firms are
moreefficient for five of the seven sectors
evauated with large firms more efficient
in one sector and small firms the most
efficient in the remaining sector. In two
sectors (Textiles, Clothing and Leather;
and Fabricated Metal Products, Machin-
ery and Equipment), all sizesof firmshad
average relative efficiency of more than
90 percent. Large firms were relatively
moreefficient for theFood, Beverage, and
Tobacco sector, perhaps dueto therole of
large cigarette companies. Small firms
wererelatively moreefficient for the Fab-
ricated Metal Products sector, but there
was not much difference with the other
firmssize.

In addition to the efficiency analysis
by firm size, a second analysis evaluated
the relative efficiency of each sector for
each size of firm. The results are reported
in Table 2. For all firms size, the Nonme-
tallic Mineral Products Other Than Pe-
troleumand Coal sector isfound to bethe
most efficient sector based on average
relativeefficiency. Thisisarelatively small
sector, based on value-added (accounting
for only about 6.4 percent of total value-
added in manufacturing), but isrelatively
efficient for all sizesof firmscomparedto
the other sectorsintheanalysis. Thismay
beduetothefact that thissector hasalong
history of operationin Indonesia, creating
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Table 2. Cross-Sector AnalysisBy Firm Size

Y ear 31 32 33 34 35 36 38
1991 100.0% 824% 87.6% 923% 865% 97.8% 84.7%
1992 100.0% 853% 925% 925% 84.6% 99.7% 98.9%
1993 85.2% 89.1% 858% 90.8% 87.0% 100.0% 95.1%
1994 91.2% 944% 86.0% 91.5% 85.6% 100.0% 97.1%
1995 100.0% 928% 923% 92.6% 88.3% 99.8% 95.5%
1996 91.6% 921% 88.0% 91.7% 87.0% 100.0% 96.0%
1997 91.8% 85.0% 859% 99.0% 824% 100.0% 93.9%
Average 94.2% 88.7% 883% 929% 859% 99.6% 94.5%
Std. Deviation  0.058 0.046 0.029 0.028 0.020 0.008 0.046
Maximum  100.0% 94.4% 925% 99.0% 88.3% 100.0% 98.9%
Minimum 85.2% 824% 858% 90.8% 824% 97.8% 84.7%
Small Firms
Y ear 31 32 33 34 35 36 38
1991 48.8% 71.0% 65.9% 100.0% 59.3% 75.1% 62.4%
1992 54.5% 70.6% 71.7% 100.0% 63.8% 86.6% 72.4%
1993 60.1% 721% 76.7% 835% 71.1% 100.0% 84.0%
1994 61.1% 69.7% 84.7% 100.0% 75.1% 91.6% 93.1%
1995 61.1% 721% 80.4% 68.7% 68.1% 100.0% 82.4%
1996 61.1% 722% 805% 643% 67.8% 100.0% 93.2%
1997 61.2% 722% 805% 64.1% 67.9% 100.0% 82.3%
Average 58.3% 714% 772% 829% 67.6% 93.3% 81.4%
Std. Deviation  0.048 0.010 0.064 0172 0050 0.097 0.110
Maximum 61.2% 72.2% 84.7% 100.0% 75.1% 100.0% 93.2%
Minimum 48.8% 69.7% 659% 64.1% 59.3% 75.1% 62.4%
Household Firms
Y ear 31 32 33 34 35 36 38
1991 62.3% 64.6% 100.0% 84.2% 935% 89.8% 64.8%
1992 66.5% 716% 98.1% 98.1% 87.1% 100.0% 71.5%
1993 61.7% 68.8% 85.8% 100.0% 80.8% 98.8% 68.2%
1994 62.0% 71.8% 79.5% 100.0% 63.3% 924% 77.5%
1995 60.5% 679% 805% 765% 94.3% 100.0% 75.6%
1996 60.5% 68.0% 80.6% 76.0% 94.7% 100.0% 75.5%
1997 60.6% 68.1% 80.6% 76.3% 94.6% 100.0% 75.6%
Average 62.0% 68.7% 86.4% 87.3% 86.9% 97.3% 72.7%
Std. Deviation  0.021 0.025 0.089 0116 0117 0.043 0.047
Maximum 66.5% 71.8% 100.0% 100.0% 94.7% 100.0% 77.5%
Minimum 60.5% 64.6% 795% 76.0% 63.3% 89.8% 64.8%
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Table 2. (continued)

All Firms
Y ear 31 32 34 35 36 38
1991 95.4% 835% 91.2% 92.1% 85.8% 100.0% 84.3%
1992 94.0% 83.8% 928% 90.3% 79.6% 100.0% 96.1%
1993 90.7% 84.0% 93.2% 925% 82.2% 100.0% 93.7%
1994 84.8% 90.7% 859% 89.0% 82.9% 100.0% 94.1%
1995 90.4% 829% 895% 87.4% 83.6% 100.0% 90.5%
1996 85.0% 87.7% 86.3% 87.3% 83.2% 100.0% 91.7%
1997 85.1% 82.0% 84.7% 94.6% 79.5% 100.0% 90.6%
Average 89.3% 85.0% 89.1% 90.5% 82.4% 100.0% 91.6%
Standard Deviation0.044 0.031 0.035 0.027 0.023 0.000 0.038
Maximum 95.4% 90.7% 93.2% 94.6% 85.8% 100.0% 96.1%
Minimum 84.8% 82.0% 847% 87.3% 79.5% 100.0% 84.3%

high technical efficiency through having
developed the production process thor-
oughly for all sizes of firms.

For large firms, three other sectors
showed relative efficiencies which were
more than 90 percent, including Food,
Beverages, and Tobacco; Paper, Printing
and Publishing; and Fabricated Metal
Products, Machinery and Equipment. The
other sectorswereall having morethan 85
percent relative efficiency for the large
firm analysis. This shows that al large
firmsin each industry are not far apart in
their relative efficiency from each other.

A wider range of results was found
for the small firms. Only two other sectors
showed average efficienciesmorethan 80
percent (Paper, Printing and Publishing,
and Fabricated Metal Products, Machin-
ery and Equipment). The others ranged
down to Food, Beverage, and Tobacco
with an averagerel ative efficiency of only
58.3 percent in this analysis. Low effi-
ciency for thefood industry may bedueto
low levels of technology and relatively
high labor inputs used in small firms

The analysis of each sector for the
household size firms showed a similar
result with the exception of Fabricated

Metal Products, Machinery and Equip-
ment, which had much lower average effi-
ciency relative to the other sectors, com-
pared with the other firmssize. The Food,
Beverage, and Tobacco sector was again
the lowest for the household analysis.
Again, thismay bedueto overuseof labor,
particularly householdlabor, inoperations
of food and beverage establishments.
When all sizes of firms were aggre-
gated and thesectorswereeval uated based
on total input and output irregardless of
firm size, the Nonmetallic Mineral Prod-
ucts sector is again found to be the most
efficient sector, followed by Fabricated
Metal Products, Machinery and Equip-
ment, then Paper, Printing, and Publish-
ing and then Food, Beverage, and To-
bacco. The lowest efficiency is found in
the Chemical and Plastics sector, due in
part to the high cost of imported raw ma-
terialsperhapsaswell astherelatively low
levels of technology in this sector.
Theresultssuggest policy implemen-
tationsfor eachindustry. Asageneral rule,
therelative efficiency of small and house-
hold firms suggests that such firms are
aready able to compete with large firms
and do not need specia dispensations or
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advantages given to them. The relative
inefficiency of large firms suggests that
the government should discontinue spe-
cial favors and rules for large companies
with political tiesand allow the market to
determine market structurein each indus-
try.

Specifically, there are several policy
suggestions, which can be made based on
these results. First, due to the relative
efficiency of the large companies in the
Food, Beverages, and Tobacco sector, the
heavy taxation of this sector should be
reduced. The tobacco excise tax in par-
ticular isquite burdensometo anindustry,
which has been found to be efficient, and
instead of taxing (and thus reducing) effi-
ciency, suchefficiency should berewarded
with further incentiveintheform of lower
taxes. The salestax on food and beverage
sales should also be reconsidered.

Therelative efficiency of al sizes of
firmsintheTextiles, Clothing and Leather
industry suggests that these firms do not
need further incentives. Export incentives
aswell asimport barriers, which currently
areenjoyed by thissector should berecon-
sidered and withdrawn in an orderly fash-
ion. Thiswill stimulate further efficiency
gainsthrough competition, particularly as
competition from Chinese firms world-
wide requires this industry to be increas-
ingly competitive.

Giventherelativeefficiency of small
and household firms for the Wood Prod-
uctsand Furniture sector, amajor reform,
which could be made, is providing access
toraw materialsinsmaller lots. Currently,
forest productsare sold inrelatively large
lots, requiring large investment. Increas-
ing access for smaller firms to the raw
materials can allow these relatively effi-
cient firmsto becomeeven moreefficient.

In the Paper, Printing and Publish-
ing industry, one maor policy change

needed is related to the enforcement of
copyright laws, so that small companies
which invest in alarge publishing project
will be able to obtain a return on that
investment. Currently, many books pub-
lished do not sell well due to the fact that
many are photocopied after publication,
both by individualsaswell asinstitutions.
Enforcing copyright lawswill ensurethat
small (aswell aslarge) companieswill be
able to continue publishing qualified ma-
terial. In addition, further easing of press
regulation and permits will alow small
firmstoprofit fromtheir relativetechnical
efficiency.

Deregulation of import restrictions
seems to be a key policy needed for the
Chemicals and Plastics industry. Since
household firms are most efficient, these
small firmscan contribute significantly to
the growth of this sector. However, be-
cause much of the raw material needed in
thisindustry isimported, household firms
find it more difficult to obtain the neces-
sary materials than larger firms, which
werefoundto betechnically lessefficient.
To level the playing field, a decrease in
import restrictions would allow smaller
firms to have more access to materials
while at the same time create competition
from abroad, which would push larger
firms to become more efficient.

A likely multiplier effect in the Non-
metallic Minerals sector should be suffi-
cient motivation for lower taxes on com-
panies in this sector. Since the products
produced by thisindustry aremostly inter-
mediate goods, which are used by other
companies to produce final goods, the
incentive of lower taxes in this sector
wouldallow lower pricesof theintermedi-
ategoodsproduced, stimulating growthin
other sectorsas well.

The final sector, Fabricated Metal
Products, Machinery and Equipment, is
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aready relatively efficient for al sizes of
firms, implyingonly littleneedstobedone
by the government. The previous sugges-
tions of lowering taxes for this sector and
decreasingimport restrictionsto stimul ate
further competitionandincreaseefficiency
can also be applied here.

Summary and Conclusions

Nonparametric analysis of technical
efficiency for variousfirm sizesin differ-
ent industries in Indonesia is developed
using amodel based on techniques devel-
oped and used by Grabowski and Pasurka
(1987). Thisprocedureallowstherelative
technical efficiency for eachsizeof firmto
bedetermined. Thismethodol ogy alsodoes
not requirerestrictions or assumptionsre-
garding functional form to be placed on
the data. Efficiencies are estimated using
linear programming techniques.

The model is applied to aggregated
BPS data from 1991 to 1997. The data
used are aggregate input and output data
by sector (using seven manufacturing sec-
tors) and by firm size (large (more than
100 employees), small (5-99 employees),
and household (less than 5 employees).

Thoughtheempirical applicationuti-
lizeshighly aggregated data, several inter-
esting conclusions can be drawn. First,
largefirmsare not necessarily inefficient,
though this study findsthe household size
of firmsto bemost efficient relativeto the
other sizes for five of the seven sectors
analyzed. Largefirmsarerelatively more
efficient than all other sizesfor the Food,
Beverage, and Tobacco sector, perhaps
dueto thedominant role of cigarette com-
paniesin this sector in Indonesia.

Small companies are relatively less
efficient than household firms in all but
onecase, but relatively moreefficient than
large firms in five of seven sectors (the

exceptions being Food, Beverage, and
Tobacco as well as Chemicals and Plas-
tics). The high efficiency of household
firmsmay show thereasonfor thecontinu-
ingduel economy inlndonesiawherelarge
and small companies exist in the same
industry with large companies able to ob-
tain economies of scale, but small firms
surviving due to efficiency advantages.

When each sector is analyzed for
each firm size, the Nonmetallic Mineral
Products Other Than Petroleumand Coal
sector is most efficient for all sizes of
firms. Other sectors, which show rela-
tively high average efficiency, include
Food, Beverages, and Tobacco; Paper,
Printing and Publishing; and Fabricated
Metal Products, Machinery and Equip-
ment. The least efficient sector is the
Chemical and Plastics industry.

Theresultsmakeit difficult to gener-
alizeregarding what typeof firm size, and
more generally, what type of industrial
structure, is desirable. This suggests that
industry structure should depend on mar-
ket processes, which determine the rela-
tiveimportanceof eachsizecategory within
aparticular industry.

The results indicate that small and
household industries are generaly effi-
cient, implying that they do not need spe-
cific government intervention or assis-
tance. Since they are already relatively
efficient, even at atimewhen government
policiesweregenerally slanted toward the
large firms (during 1991-1997), these
smaller firms should be able to compete
well inasituation where market forcesare
allowed to operate.

The Indonesian government tried
variousinterventionsin period before the
crisistodevelop small industry, including
subsidized credit, training programs, sub-
sidized inputs, marketing assistance, and
advisory extensionworkers. However, the
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results of thisstudy suggest that such pro-
grams are unnecessary, given therelative
efficiency of small firms, and that
government’s role should be to promote
and facilitate a stable business environ-
ment with such infrastructure asis neces-
sary for the private sector to function.

Analysisof each sector indicatesthat
the chemical and textile sectors are rela-
tively inefficient for all sizes of firms,
perhaps an indication that further trade
protection of these sectors is unjustified,
including export promotion programsand
continued import barriers for textiles and
clothing.

General policy implications include
lower taxes for efficient sectors and the
consequent lowering of import barriers
and other protections to further stimulate
competition and efficiency. Providing
small companies with greater access to
raw materials, either through changing
procurement procedures or through
deregulating import procedures, will pro-
vide opportunities for small and house-
holdfirms, whichareefficient, tocompete
effectively with large firms, even if large
firms have the advantage of economies of
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