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MAbstrac
In this paper we analvze public scetor efficiency in the East Java
Regions. After a corceptual diseussion ol expenditure clliciency
measuiement issues, we compute efficiency scores and rankings hy
applying 2 range of measurement techniques that is DEA (Data
Envelopment Analysis). Another method that we used in this paper o
measure the efficiency is the Stochastic Frootier Analysis (SFA). The
study finds that expenditure efficiency on education and health across
regious in Eust Java member states is rather diverso especially as
compared lo the group of top performing einerging markels in
Indonesia. SFA model applied toth time invariant and time varying
decay, The estimation process yields differences on the education and
health secior. In the education sector madel, per capita expenditure on
education doesn't significant in the education SFA model but per capita
expenditure on health has significant impact on percentage of health
people as a outpui in the SFA model. The estimation for DEA scores
yields different in signilicant parameter and estimation technique (fixed
or rantom) to gel the best parameter,
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I Introduction

Basic education and health as well as social and cultural
sarvices are provided by the public sector in all of countries in the
world, Tn some cases the public sector not only finances most of the
costs of these services, but also acts as the producer. In other ones, the
private or non-profit sector is the main preducer, Also, the level of
government at which key provision/production decisions are made, can
vary from a centrally organized service system lo a highly
iecentralized system (T oikkanen and Susiluoro, 2005). For instance in
France, health services in hospitals are provided by the national health
systent, which has a regional structure and its hospitals cover the whole
country. Buasic health services, however, are supplied by private
doclors. whose customers’ expenses are typically covered by insurance.
Municipzlities in France do not produce or provide health serviees, and
the same is true for basie education. In Indonesia, since the
decentralization era begins, regions such as municipals and districts
have w0 meke decision related to management of their public finance by
themse]lves.

Indonesia has been going through a major change in its
miergovernmental system since 2001 by adopting & much more
decentralized regime, widely termed fiseal décentrulization. Local
povernments new have more responsibility to provide public goods and
services that were previously provided primarily by the central
government through its de concentrated ministries or agencies. On the
other side, Jocal govermments also have preater power, at least in

theory, Lo manage and collect their own revenues, espeeially taxes. Ii
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should be noted that the central povernmenl must still give some
subsidies or grants to local governments when the primary objective is
that of redistribution. The grants, however, are to be distributed based
an & new formula that is cspecially desipned to support the fiscal
decentralization program. In the basic law of the Indonesian
Governuent soid that government has to allocate 20% of the budget for
education sector, but this is almost impossible to do al central or
repional government, Health and education as basic serviees always be
altention by the society,

In recent years there has been much research focusing on
effectivencss and efficiency of public sector activities (see Afonsc.
Schuknecht and Tanzi (2003) for a briel overview and references).
Results suggest that there is ample scope to reduce public spending,
However, the literature also stresses that for significamt efficiency gains
to materialize it 15 necessary to enact deep changes in public sector
management and to transfer activities 1o the private sector, Economic
efficiency of the public sgetor is a permanent topic of research and
debate (Loikkanen and Susiluote, 200:4).

The debate over spending efficiency of lucal povernments has
been renewed with the implementation of decenfralization palicies
designed o refocus public decision making from central to municipal
levels of pgovernment, The theoretical rational behind this
decentralization  supports  that  higher participation  of  local
gavernments, m choosing the use of public resources, allows for a
better mateh between public serviees provision and the needs and
prelerznees of 2 helerogenecus citizenry. This lype of oulcome

additionally favars .efforts to make gavernment both more efficient and
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more democratic and i more effective control of the overall growth of
government (3ee Marlew (1988) and Rowland (20013).

The importance of the efficient use of public resources and
high-quality fiscal policies for ceonomic prowth and stability and for
mdividual well-being has been brought to the foreltont by a number of
developments over the past decades, Macroeconantic consiraints limit
countries” scope for expenditure increnses,

Governments of developing countries typically spend resources
equivalent o between 15 and 30 percent of GDP. Hence, small changes
in the efficiency of public spending could have a significant impact on
GDP and on the attainment of the pavernment’s chjectives whichever
these are (Herrera and Pang, 2005), The first challenpe faced by
stakeholders is measuring and scoring cfficiency. This paper lries to
investigate case studics of efficiency scores of (wo public sectors,
which are education and health sector in 37 district ard municipal ar
East Java, Indonesia. Bast Java has interesting aspeet o be analyzed.
since the development visions of the casl java LOYErnment  werg
measured by several indicators. For instance, goverament has strategics
to achieve some education performance such ns incressing schooling
participation at basic and high sehool, decreasing iliitaasy rate and etc,
For health sector, govermnent had fixed the achievernent such as
expeetancy of lite and miortality rate of the baby wasg born and ete, Twa
methods were applied in this paper, paramziric approach such as Data
Envelopment Analysis (DEA) and non parametric approach such as
Stochastic Frontier Analysis (SFA). This paper provide how efficient of

the repions in East Java in spending to the basic servicss,
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The paper has four chapters following this Introduction. The
first one presents the methodology that defines efficiency as the
distance from the observed input-ontpur combinations to an efficient
frontier. This frontier, defined a5 the maximum attainable output for a
given input level, is estimated using Data Envelopment Analysis
(DEA) and Stochastic Frontier Anclysis (SFA) lechniques, The
exercise focuses on health and education expenditure because they
absorb the largest share of most countries” budgets. and because of lack
of data availability for international comparisons in other types of
expendilures. This chapter also explores the previous studies about
public sector efficicncy.

The next chapter estimates the cfficiency frontiers for three
education output indicators and two health outpur indicators. based on o
gample of 37 munieipals and distriets and data for 1998-2002. Both
parametric and non parametric approach applied and compared each
other, This chapter explores how expenditure efficiency has changed
over time.

The last part of the paper cxplains the limitation of some
methodologies that are used in this paper. This chapter discusses the
context within which such models are deployed; their underlyving
assumptions and their usefulness for a regulator of public services, Four
specific model building issues are discussed: the weights that are
attached to public service outputs; the specilication of the stalistical
model: the treatment of environmental influences on performance; the
reatment of dynamic effects. In this chapter also secks to identify
empirical regularities that explain cross-regions variation in the

efficiency scores. Using a panel approach, this chapter shows whether
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higher sxpenditure levels are generally associated with lower efficiency
scores. Three other variables that explain the cross regions varigtion in
efficicnicy scores are the degree of income disparities as Gini ratio
showed: The others variable are literacy. and poverty as well as the
dependency rafio. The fourth chapter deals with the results of the model
both DEA and SFA alse regression results of factors determining the
technical  efficiencies score. The last chapter  concludes  with
zeommendations  for  policy makers and rescarchers on  the

development and use of eiliciency messurement teebniques,

[1, Review of the Methodology

This section first compares two different ways of deriving factor
productivily change: stochastic-frontier analysis (SFA), and DEA by
Forstner and Isaksson (2002). Efficiency nieasurement nalurally
requires the definition of a frontler as a benchmark indicating
efficiency. Usually a measure refleeting Lhe distance of a data point to
the frontier [lndicates the level of efficiency. One of the crucial
characteristics to distinguish efliciency mezsurement tools is the way in
which they construet the frontier.

{Une way to circumven: the averaging problem is to rely an
SFA, The approach is auructive in that it constructs a frontier of
efficierd observations, which envelops the relativelv insfficient
observations, An important advantnge of the method is that it is able ©
handle outliers and that hypotheses can be tested in the ususl
(econometric) way, Llowever, (here are several important drawbacks as
veell, The production function is assumed to be walid for all

observations and technological change is the same for all observations,
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Whelher techoological change is continuous and smooth and commaon
a all observations can be questioned. It ts also somewhal disturbing
that a distiioutional form of the error term as well as a functional form
ol the production function has o be agsumed,

Iy cortrest, DEA does not require any assumption about the
functions] form of the produclion function or economic agents’
behavior,  Furlhermore, there is no need lo assume any specific
distributional form of an “error Wwrm™ (there is none!) and there is alse
oo need o assume perfeel factar markets or optimal resource
allocation. A disadvantage of DEA is, of enurse, that it cannot handle
noisy data in a satisfactory manner. Hence, in a dataset with many
outliers or sericus measurement errors, DEA may not be the best
method to apply. CGn balance. in view of a dataset comprised of
mdustrial data, the present study considers DEA to be a more flexible
and appropriate tcol for the task at hand than the other methods

cutlined above,
2.1, Data Envelopment Analysis (DILA)

The Data Hovelopment Analvsis is a multivarizte technique for
monttoring  productivity and providing some insights on possibla
direetions o improvements of the status quo. when inefficient. lu
particular, DEA is a non-paramelric technique. i.e. it can compare
input/output ata making ne prior assumptions about the probability
distribution under study,

Dalu Eovelopment Analysis (DEA) is receiving importance as a

tool for evalusting and improving the performance of manufacturing
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and service operations; It has been extensively applied i performance
evaluation @nd benchmarkine of schools, hospitals, hank branches,
production plants, ete.{Charnes, 1994). DEA iz a multi-factor
productivity anaivsis model for mensuring the relative cliiciencies of a
homegenous s of decision making units (DMUs;. The cfficiency
seore in e presence of multiple input and output facrors is defined as:

weiphted  Sum  af  ouipnts 1

effictency =
=it 3 ¢ " Sl
i weighted _sim _af pnly

Assuming that there are # DMUs, cach with sz inputs and s oulpuls, the
relative efficiency seore ol o lest DMU 0 is obtained Ly selving the
following model proposed by Chares et ol (1978):

]
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Where
k=1tos,
j=1ltom,
i=1ton,

Vxi = amount of output k produced by DML i,
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Xji = amount of input j utilized by DML i
vk = weight given to cutput k,

uj = weight piven to inpu j

The Iractional program shown as (2) ean be converted to a linear
PIUErAnm as shown in (3). For more details on mode! development see

Charnes et al, (1978).
i
max Z Vil
kel

"
_‘-‘JZ G =1
d o
i=l
i

i Vedu — E ux, =0y
£= =1

>
Viytt, 20 vk,

(3)

The above problem is run n times in identifying the relative
efficiency scores of all the DMUs. Each DMU seleets mput and output
weights that maximize its efficiency score. In fencral, a DMU is
considered to be efficient if it obtains a score of 1 and a score of less

than | implies that it is inefficient,

Benechmarking in DEA

For every inefficient DMU, DEA identifies a set of
corresponding efficient units that can be ulilized as benchmarks for
improvement, The benchmarks can be obtained from the dual problem
shown as (4).

min
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i
_‘
St ) Ax, —6e, 20 )
=1
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Az0 Vi (4)

Where
& = efficiency score, and
A5 = duals variables

Based on problem (4), a test DMU is inefficient if a composite
DMU (lincar combination of units in the set) can be identified which
utilizes less input than the test DMU while maintaining at least the
same output levels. The umits involved in the censtruction of the
composite DMU can be utilized as benchmarks for improving the
ineflicient test DM1I. DEA also allows for computing the necessary
improvewments required in the ineflicient unit’s inputs and eutpurs 1o
malke it efficient. It should be noted that DEA is primarily a diagnostic
teol and does not prescribe any reenpinecring strutegies 1o make
inefficient units efficient. Such improvement strategies must be studizd
and implemented by managers by understanding then operations of the
efficicnt units.

Althongh benchmarking in DEA allows for the identification nf
targets for improvements, it has certain limitations, A difficulty
addressed in the literature reparding this process is that an ineffcient
DMU and its benchmarks may not he inherently similar in their
operating practices. This is primarily due to the fact that the composite

DM that dominates incfficient DMU does not exist in reality, To
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pvercome thesc problems researcher uwtilized performance-based
clustering methods for identifying more appropriate benchmarks
(Doyle and Green, 1994; Talluri and Sarkis, 1997). These mcthods

cluster is utilized as benchmark by other DMUS in the same cluster.
2.2 Stochastic Frontier Analysis (SFA)

Stochastic frontier models date back to Aigner, Tovell and
Schmidt (1977) and Meesen and van den Brock (1977), who
independently proposed a stochastic frontier production, function with
a two-part ‘composed” error term. [n the production context, where its
use is most commond, this emor is composed of a standard random error
term, representing measurement error and other mndom factors, and a
one-sided random wvariable representing what Farell (1957) called
‘technical inefliciency”. the distance of the observalion from the
production frontier. This notion of technical efficiency reflects the
ability of a firm, country or university fo ohtain maximal output from a
given set of inputs. It is measured by the output of the finm relative to
that which it could attain if it were 100 % eflicient. if it lay on the
frontier itself, and is therefore bound between zero and one. When one
combines this with allocative cfficiency, the ability of the firm etc w
use the inputs in optimal proportions, given their respective prices, one
has a measure of lotal econamic efficiency.

Lel’s review the nature of the stochastic frontier problem.

Suppose that producer has production function f(z,..., £). In a world

without error or inefficiency, in time t, the it institution would produce
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¢, = /1z,,5) (5)

A fundamental element of stochastic fronder analvsis is that
each institution potentizlly produces less than it might due 1o depree of
inefficiency, Specifically,

g, = FzBX, (6)

Where ¢, is the level of efficiency for firm [ at ime t; & must
be in the interval (0,1]. IF £, = 1, then the firm is achicyving the optimal
cutput  with  the technology embodied in the production
["l.ll'tcﬁﬁnj'[s.,..,,ﬂ_}‘ sinee the ouput iz assumed o he sidetly positive
(i.e..git =0), the degree of techuical efficicncy is assumed (o ba strictly
positive (l.e.qité, = 0).

Output is also assumed 1o be subject to random shocks, iuplving that
Q) = j'{:‘f,ﬁ},;'h.t:xljfi'“] (/)
Taking the natural log ol buth sides yields
lifg, ) = In{‘,f'l:-:,l N InlE )+, ()
Asswning that there are k inputs and the production funclion is linear in

logs, defining u, = ~!n(Z, ) yields

|:1'r.fjr,_.j = fg + E 28 1"{:.-” ]+ Vi i &

]
Since wiris subtracted [rom In (qit), resiricting &, = 0 implies that
0 <<, <1asspecilied ubove,
Kumbekar and Lovell (2000) provide a detailed version of the ahove
derivation, and they show thal peclorming an analogous derivation in

the dual-cost function problem allows one (o specify the problem as
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I-l{tl-r JI = ﬁ’h ! -l"'?.,' ]nl:;:.l'". )+ E-:‘{'I [I"[J"J,n. : F L:IJ.' I 'w‘l.-' l: ”]J

Where qit is antput, the i1 @G input quantitics, cir is cost, and lhe [l

ATe nput prices, and

2 = 1 for production function and -1 for cost furction. The model that

renticr in panel data analysis is of the form:

k
Y=yt lﬁ,-‘:m My =3 (11)
ral
So, in the context of the discussion above. ¥, =Inig,)and

Y =ln(z, )or  production function asd Tor a cos lunerion,
v, = Infe,), the x, arethe In(p ) and Infg, ). It is incumbent upon

the user to perlorm the natural logarithn tansformation of the data
prior o estimation if the esthmation results are to he correetly
interpreted in the context of stochastic frontier production or cost

nadel,

2.3 Previous Research

There is abundant literature measuring productive efficiency af
diverse types of decision making uniis, For instanee, there are papers
measuring efficicney of museums (Bishopand Brand, 20073). container
terminals (Cullinane and Sonz, 20031, electric generation  plants
(Cherchye and Post 2001), banks (Wheelock and Wilsor, 2003).
schools (Worthingion, 2001) and hospitals (Bergess and Wilson, 1998),

among others. Few papers, however, unalyze agaregale public scelor
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spending efticiency using cross-country data. These wre the direet
precursors of this paper and are the fhous of this scetion’s survey.

Cupta and Verhoeven (2001) employ the input-oriented FDH
approach to assess the elliviency of government spending on education
and hiealth in 37 Adrican countries in
1984-1995. Using several ouput indicators for health and educalion.
they construct efficieney fronticrs tor each of the indicators and fi
cach of the lime periods they considered, That is, they used a single
mput-single vatpur for each time pernod, They (Ind that, on avernge,
Alrican countries are inefficicnt in providing education and health
services relative 1o both Asian and the Western Hemisphere countics.
They also report, however, an increase in the productivity of spending
throueh e, as they docoment outward shifts in the elficicnes
fronticr. Finally the authors report a negative relutionship between the
input efficiency scores and the level of public spending, which leads
them o conclude that higher educational attalvnent and health output
requires  efficiency improvement mare than increased budgetary
aliocations.

Evans end Tandon (2000) adopt a paametic approach (o
measure officiency of national healih systems for the World 1zalth
Organization, by estimating o fixed effects panel of 191 countries for
the peried 19931997, Health output was measured by the disability
adjusted life expeclancy (DALE) index, while health expenditures
{(public and private aggregated) and the average years of schooling of
the adult populatior were considered as inputs. The output-efficizncy
score is defined s the ratio of actual performance above the patential

maxinum. The sathors also introduce the square of the inputs (average
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vedrs of schooling and expenditure), arguing it's a second-order
Faylor-serics approximation to an unknown [unctional form. The fact
that the quadratic terms are significant may be an indication of the
importanee of non-lingarity, but may alse reflect neglected dynamies or
heterogeneity in the sample (Hague, Pesaran and Sharma, 1999), given
that both developed and developing nalions were included. An
interesting contribution of the paper is 4 construction of a confidence
interval for the efficiency estimates throuph a Monte-Carlo procedure.
These authors document a positive relationship between their elficiency
scores andd the level of spending. The mare efficient lealth svstems are
those of Oman, Chile and Costa Rica. The more inellicient countries
are all African: Zimabawe, Zambia, Namibia, Datswana, Malawi and
Lasotha.

Greene (2003) combines the previous two papers in the sense he
concentrated on health efficiency only using the WHO panel data and
exnlained inefficiency seorcs variation across the sample of counties.
Greene’s stochastic frontier estimation is much more general and
flexible, as it allows for time variation of the coefficients and
heterogeneity in the countries’ sensitivity to the explanatory variables.
The author st estimates o health produetion fnction using
expenditure (publie and private together) and cdueation as inpuls, and
then cxplains inefficiency with a sct of explanatory variables of which
the only significant ones are the income inequalily measure, GDP per
capita and a dummy variable for tropical lozation.

Afonso, Schuknecht and Tanzi (2003) examine the efficiency of
public spending using a non-parametric approach, First, they construct

composile indicators of public szetor performance for 23 OECD
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countrics, usuig vaviables that caplure guality of adminisirative
s ] A

Functions, educational and healith atainment, and the guality of

infrastrueture, laking the performance indicator as the output, snd tolal
public spending as the input, they perlornn single-input. single-ouwput
FDH 1o tanx the expenditure efficiency of the sample. Thelr results
show that countries with small public seetors exhibit the bivles: oversl]

performance.

Afonse and St Aubyn (2004) address the efficiency of

expenditure in educarion and hzalth for a swaple of OECD countries
applying both DEA and FDLL This paper presems detailed results by
compaiing mpul-orientzd and output-oriented efficicney measurameals.
The small overlap of the samples limits the comparability of these
results with those presented in the next section, A apparcally sleuey
resull, reparted in earlicr dralls of the paper, wos the inchusion of
Mexico as one ol the benchmark countries (en the ¢fficiency fronticr).
The result is stranpe given that the sample is the OECD countries, and
it ceunterintuitive. This is the resuli of Mexico having very low
spending and low cducalion attainment results, hence it cam be
considered as the “origin™ of the elficiency frontier, The next chapter
discusses this topic and reports simzler counterintuilive resulls but for

elher counntries.

1L The Daty, Input-Oulput Indicators and Limitation
3.1 The Data Description

The data set used in this analysis come from BFS (Badan Pusat

Statistik/Center Bureau of Statistie) and Finance Department at the

3
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Regional Public Finance Information system, The Data also from the
National Welfare Survey (SUSENAS).The full data set is a panel of
data observed for 37 regions (district and municipal) in East Java from
1988 10 2002

As a first step of our quantitative analysis, we will provide some
stylized facts 1) about development (education and health) expenditure
levels and level of development indicator (per capita income), and ii)
about the relation between education and health expenditure and the
level of economic development such as education and health
perlormances. This will help gauge the situntion of the regions in Gast
Java Provinee.

Figure 3.1
Education Spencing and GROF (Gross Regional Domestic Bruie) per capita

L] -
I- - -
B - o otpe & THon Lot
- dratly . W® ."..ln
L) "}. LN L
. lw—* .
: -
£
T
L]
el
T J T
10 12 14 18 18

Irapiree

Positive association between expenditure and the level of
economic development (as measured by per-capita-GDP) may be
explained by several reasons (Harrera and Pana, 2005). One of them

could be the Balassa-Samuelson effect, according to which price levels
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in wealthier regions tend o be higher than o poorer regions. This
applics to both final poods and factor prices. Thus price of the same
service (health or education, for instance) will be higher in the country
with higher GIDP. Similarly, wages in the relatively richer counties are
higher, given the higher margingl productivity of laber, which will tend
o increase costs, especially in labor-intensive activities as health and
ecducarion, In fipure 3.1 and 3.2 unfortunately, the form of the scatter 15
undelined.

Fipure 3,3
Healih Spending and GRDP (Gross Regional Domestic Brule) per capita
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Figure 3.1 and 3.2 can not be interprated as evidence aof the
validity of Wapner's hypothesis at the cross-country level. This
hypothesis, postulates that there is a tendency for governments to
increase their activitics as cconomic activity increases. Since 1890
Wagner poswlated that economic development implied rising
complexities that required more govemmenlal activity, or that the

elasticity of demand for publicly provided services, in parlicular
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education was greater than one. This hypothesis has been (ested
ceonometrically (Chang, 2002) in time series and cross-country
settings. showing that this is nothing particular of the series used for the
present study.

Figure 3.3 shows us relationship between per capita nublic
expenditure on health and ratio of health person 2nd sick. Cross regions
and time varying analysis in figure 3.3 doss not interpret anvthing
beeause it has no putlern. Tn figure 3.4 shows us the education scatter
plot between the education public expenditure and the ratio of the
schooling children 7 until 12 years old. this tact will be explored in the
rext section.

Fipure 3.3
Per Capits Public Dxpenditure on Health end Ratio 1lealth of Sick
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Pigune: 34
Per Capita Pablic Bapendire oo Bducaion and Peroentigge of
Sehooling Children 7212 years old
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3.2 Limitations of the Indicators

This paper uses three indicators of education output and one
inclicator of health output, The education indicators are: primary school
enrollment {gross and net), secondary school enrollment (gross and
net), averape of childran schooling at 7-18 vears old. The health oulput
indicator is the percentage of the people sick at one month before
gurveyed. Most of the paper used life expectancy at birth, immunization
(DPT and measles), and the disability-adjusied life expeciancy (DALL)
but this is diffeult to ger those data Tor this research, in SFA analysis.
outputs for education was composed by made it averaged, because SI'A
requires single output for analysis. Dducation inputs eonsist of public

spending al education for voung generation, national culiural, and
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belief in almighty God, and ratia of the pupils per teachers. At the
health side, inpuls consist of publie spending on health, social welfare,
poputation and family planning.

Determination of the input and eutput in this paper has several
limitations. First, the paper uses aggregate public spending on health
and education, while using disaggregate measures of output, such as
primary enrollment or secondary enrollment. [deally the input should
be using separately public spending in primary and  secondary
cducation. Similarly. health care spending could be disaggregated into
primary care level care and secondary level. The data can he
disagaregated cven further, by analyzing efficiency at the schoel or
hospital levels. Second. there are omitted factors of production. This is
especially (rue in education, as the paper did not consider private
spending due to dala constraints for developing nations.

The third limitation arising from the data is the combination of
monetary and non monetary factors of prodvction. The paper uses
logether with public expenditure, other non-monetary factors of
production such as the ratio of teachers to students, in the case of
education. or literacy of adults in the case of health and education.

A Tourll limitation atising from the selected indicators is that
these don’t allow for a geod differentiation between outputs and
ontcomes. For instance, most of the indicators of education, such as
completion and enrollment rates do not measure how much leaming is
taking place in o particular country. In education, this paper advances
by considering the percentage of number children have age 7 until 12
years, But in health, outcomes such as the number of sick-day leaves or

the pumber of missed-schoal days becavse of health-related causcs
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could be better retlecuons of culeomes (Harrera and Pang, 2005}, In

this paper we use this indicaror,

IV. Empirical Results
4.1 DEA Results

Table 4.1 shows some agzregate figurcs of the estimated DEA
maodels, Ditferent models give different variation ranges for the resulis,
as could be expected. ln cmpincal application DEA muodels related cost
efficiency seores of districts and mumicipalities were caleulated for
cach vomr during 1998-2002 asswning constant returns to scale (CILS)
for the efliciency frontiers. In the 1able 4.1 we zee thal Units of
efficiency weas written with 1, 2, 3. 4, 5. this means that 1 is the initial
time of vbservation. 2 is the secand time observation of the panel data.
and so on, The results of caleulation of efficiency score are various, Af
education scctor the interval of the scores between 11.65% until 100%.
The average of cfficiency score is 65.19%. The lowcst scorc is
Pamekasan (1998) and followed by Sampang (1998), Bangkalan
(1998). Probolinggo (1998) and Sumenep (1998), which have score
13,509 19.32%, 20.31%, and 23, 30% and the regions which have the
highest elficiency score is Pasurpan (1998), kota Mojokerto (1999),
Jember (1999, and Madiun (2000) with 100% of cfficiency scare. The
details rank can be explored at table 4.1

Table 4.2 shows that the number of efficient municipalities (on
frontier) varied annually from 1998-2002 on health sectors the average
ol elliciency score of the panel data is 41.72%. The lowest efficiency

score al Surabaya (2000, 1999, and 1998) and Kota Malang those are
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below 12%. Ihe highest elficiency score is at Kota Pasuruan (2002)
and Sumenep (1999) with 100% efficiency, Averages of annual median
elficiency scores ranged from 0.85¢ to (L8598 suggesling that on
averape 10-13 % more output could be produced with given resources,
it all municipalities were fully efficient (on the frontier). On the other
hand, a good amount of efficiency variation is still left in the results.

Figure 4,1
Panel Trend of Education Efficiency Score

Panel Trend Of Efficiency Score
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Efficiency Scores

Figure 4.1 shows a Salter diagram of efficiency scores (from
lowr to high values) for all the 353 Finnish municipalities included in
the study. There are found municipalities are fully efficient during all
of the vears from 1998 to 2002, scveral of them have the score one (100
per cent) in education public seetor for the whole research period.
However, a few municipalities get very close to this, and a group of

[our tap performers is found.
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Figure 4.2
Panel Trend of Health Efficiency Score

Panel Trend Of Efficiency Scores
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Panel Observation

In Figure 2 there is an increasing tail in the cost efficiency
distribution of East Java municipalities, In 37 municipalities average
efficiency is below 70 per cent, Not only in the education sectar are
fully cflicient scores found, but also in the health public spending.
Alternatively, an efficient municipality would need 62 percent of the
resources that the least efficient unit needs. Although these results
indieate differences across municipalities, they cannot be taken too
literally, One must bear in mind that when applying DEA, the variation
of resulting efficiency rates depends among other things, inversely on
the number of variables in the model and the assumption concerning

the efficiency frontier (here CRS) (Loikkanen and Susiluoto, 2005).

4.2 SFA Results
In this paper, edueation and health public sector spending are
analyzed by two approaches, parametric (SFA) and non parametric

(DEA) as mentioned above. This part provides to explore the SFA
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results, The tables in this part will report the estimation of the models
in chapter 2, both education and health public spending. The model of
the of the estimation for education and health are below
Education = f (public expenditure on Educarion, Ratio of the Pupils per
Teachers) — vi-ui
(4.1)
Health = [ fpublic expenditure on health, Total health facility) + vie-uit
(4.2)

Education denotes the percentage of the schooling children at 7
until 18 years old. All of the variables in the model are logarithm
translormation. [lealth denotes the percentage of the people sick and
total health facility consist of number of hospitals, center of public
health and workers in those facilities including the medic, paramedic,
and administration, then those variables arc considered. The models

cstimated in this paper are time invariant and time varving decay.

Table 4.1
Estimation Time Invariant Modsl for Education
Ln 5 Coef Sid. Brr Z F=z) [95% Conl. | Interval |
ledeapita | -.0010294 | 0038191 | -027 | 0.788 | -0083146 | .0064359 |
| -0772509 | .0l43688 [ -538 | D000 | -1054133 |-
lavT\Pupils 490885
_cons 4.738556 | 0445774 | 10630 | 0.000 | 46510186 4.825926
fmu | -1369153 | AT01918 | 033 | 0.739 | -9408764 | .6670458
Ansigma2 | -2.398031 | .8815389 | -272 | 0007 | -4.125815 |-
B702462
filgteamma | 3,794463 | 9076134 | 4.18 | 0.000 | 2.015574 5.573353 |
sigma2 | 0008068 | 080129 TO1GI501 | 5115826
gamma | 9779999 | 0195283 . | 8824225 9962166
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- 0681479

2455842

0002315

001546

0024535 |

In addition to the coefficients, the ocutput reports estimates for the
parameters and sigma v2, sigma_u2, gamma, sigma2, ilptpamma,
Insigma2, and mu. Sigma_v2 is estimate of ov’, sigma u2 is the

2
- . ‘ o ; :
estimate of ou’, Gamma is the estimate of —, sigma2 15 the estimate
o

.
of a; =0, + o7, Since y must be between 0 and 1, the optimization is
parameterized in tcrms of the inverse logit of 7. and this estimate is
reported as ilgtgamma. Since o) must be positive, the optimization is
parameterized in terms of ln(o]), whose cstimale is reported as

InsigmaZ. Finally, mu is the estimatc of u.

Tahle 4.2
_ Estimation Time Varying Decay Model for Education
LnCS | Coel sid, B z Pl [45% Cont. | Interval
ledeopita | 0351506 | DI98027 | 299 | 0.005 -[930632 - 016338
0045153 | 0043385 | -1.04 | 0300 -0130578 | 0040271
lavT\Pupils
_eong 4682047 | .0Sa1693 | 8336 | 0.000 4571957 4792137
finu - 1317570 [ 3926406 | -0.34 | 0737 TTETED] 6378041
feta O2I6089 | 0144682 | 1.63 0.103 | -.0047882 051966
Mnsigma2 | -2471957 | k773146 | -2.82 | 0.005 4.191457 =
7524467
llgigamma | 1.743252 | 9042464 | 414 0.000 1970962 | 5,515543
sigma2 | 084190 | 0740628 Q1242 4712121 |
| gamma DTERT07 | 0204309 RT77144 0959924
sigmn_u2 | 0824674 | (0740628 [ -.0626876 2276223
sigima_v2 | 0019526 | 0002263 01500 0023951
64
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Table 4.3
__ Estimation Time Invariant Model for Health
Iraths Coef Std. Err 7 Pz [93% Cont. | Interval
ltatalhealth | 0252389 | 0575572 | 044 (.6al =D&75711 138049 |

Iheleapita | 0288182 | .012255 =233 | 0,019 -0528375 | -.0047983

_eons 1227200 [ .43 [4240 | 2,44 0.004 817223 2072877
{mu 4301871 | 2101532 | 2.00 | 0046 | 0082944 8320797
nsigma2 | 2531377 | 4296518 | 10,06 | 0.000 | 3034399 | -2.038405
filplgamma | 3883204 | 4296518 | 0.90 | 0366 | -4537727 | -2038405

sigmaZ | 0705494 | 0200083 | .04RsR04 1302362 |
" gamma SOSRB05 | .103463] ' IRR46A] 7738941
 sigma u2 | 0474010 | 0196206 0080287 0858751
sigma_vZ | 0321475 | 0037608 | 0247764 | 0395185
Table 4.4
Estimation Time Varying Decay Model for Health s
Iraths Coel ' Std.Err | = P=lz [95% | Interval
Conf,
ltotalhealth | 0209484 | 0573154 | 0.37 | 0.715 | -0013877 | .13328449
Ihelcapitn | - DIS6881 [ <1538  0.167 | -.D524089 | .0090872
0216609
cons 1233515 | 4287476 | 2.92 | 0,003 | 4131847 | 2.093844
/mu 4393028 | 2171406 | 2.02 | 0.043 | 0137140 | 86489006
Jeta : 0268324 | -D.72 | 0474 | -0717799 | 0333621
0192039 !
flngigmaz | - ZT3RI05 | 908 | 0.000 -3.023625 | -
2 486966 1.950308
filgtgamma | 4687554 | 4527863 | 0,003 | 0.301 | -4186894 | 13562
Sema2 |- 0227706 | DE86246 | 1422303
2486966
camma 4150801 | 1071992 3968304 | 7951414
sigma_u | - .0224275 0071952 | 0951087
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I - | 2.4R6966
sigma_v2 | 0320099 | 0037454 | 246692 | 0393507

Table 4.1 presents estimation resulls for education stochastic
[rontier model for model time variant. The table shows that public
spending per capita doesn’t significant impact to efliciency accounting
but the other condition is absolute difference in time varying estimation
at table 4.2, public spending has strong impact in the model. For the
health sector, lime invariant estimation (table 4.3} shows that public
spending  per capita (Thelcapita) statistically  significart but  not
significant for time varying estimation (tzble 4.4}, Efficiency scores are
reported at in the table 4,11 that shows us technical efficiency, Qnee of
the motdel is estimated, inefficiency measures are caleulated using the
residuals, Thus, the technical cfliciency (TE} can be caplured by
decomposing the error term in to parts 45 (ollows,

& =12+ (4.1}

Where the first componens, vi is a normal error term with vi ~ N
(0.67) fepresenting pure randomness, and ui is non positive error term
exponentially or hall normally distributed whiclh represents technical
cificiency (Jondrow, 1982), In the uhle 4.6 we will see the technical
clhiciency scores per diswicts and municipals iz Bast Javaar 2002,

After investigated the efficiency scorcs, then we try to explore
factors determining efficiency scores both from DEA and SFA in
education and health as well as time lnvariant and time varying model
of SFA. Variables arc used in this paper that aftecting efficiency scores
are dependency ratio, income disparity in Gini ratio, number of

population, number of literuey, number ol unemployment, and income

GG



Mublic Sector Efficiency...(Rifai Afim)

per capita. All of the variables in ihe regression models in form of
natural logarithm transformation. Efficiency scores of SFA are
estimated by FGLS technique, which is the best technique after
simulations ol severnl lechniques. The lower panel of Table 4.5-4.8
presents a seeond step analysis of the estimated inefficicncies from the
two models. They suggest that income and the distribution of income
are both significant in explaining variation in efficiency, Since Wi is in
proportional terms, the absolute magnitiudes of the coeflicients give the
proportional impacts. It appears that the most important determinant is
the distribution of income, with larger values of the gini coefficient
(less equal income distribution) having a major negative impact on
health cutcomes however measured, (Increases in w imply lower
elliciency.) The second larpest determinant is per capita income, which
works in the expected direction — higher income is associated with
more elficient delivery of health care and achievement of higher life
expectancy. (These results are 1ot interpretable as direet impacts on the
health outcomes.)

- lable 4.5
Education Technical Efficiency Score Outearne Regression from
Time Invariant Model

TE Coef. | Std L. | » P> [(95%Conf. [ Interval] |
lunemploy | 0.03517 | 0.011098 3.17 1.002 0.013421 | 0.056918 |
Incapita 0.015851 | 0.008602 2.19 0,028 0.001991 | ¢.035711
ldepend 0.136395 | 0.05134] 2.66 0.008 0035768 | 0.237021
Ipop 1.013827 | 0.083105 122 0 0850944 | 1.17671 |
Izini 0.07969 | 0.046156 1.73 0.084 001077 | 0.170153
lliteracy -1.02882 | 0074725 | -13.77 O | -1.17528 | -0.8R237

|_cons 0.74679 | 0255112 | 293 | 0003 | -1.2068 | -0.24578
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Table 4.6
Education Technical Efficiency Score Ouicome Regression from

Time Varying Model

[05%

TE Caosf. Std. Err. |z P>z Conf. Intarval] |

| Ipo 0.671829 | 0.076819 | 1218 0 | 0.815387 | 1.128271
idepend | 0.137566 | 0.040311 279 | 0005 | 0.040919 | 0.234213
lunemploy | 0.034788 | 0.010858 226 | 0001 | 001388 | 0.055857
Incapita | 0.018545 | 0.c08262 2.28 | 0.023 | 0.002652 | 0.035039

lliteracy -0.98538 | 0.071766 | -13.73 0| -1.12804 | -0.84471
| Ilgini 0.08115 | 0.04433 183 | 0.067 | -0.00574 | 0.158036
_cons 078336 | 0.246023 3.12 [ 0002 | 124359 | -0.28312

Table 2.7
Health Technical Efficiency Score Outeome Regression fram
Time Invariant Maodel
TE | Coef, Std. Err. |z P=z [98% Canl. Intem_al]j
depend | -0.02261 | 0124788 | -0.18 | 0858 | -0.26719 | 0.221967
| lunemploy | 0.066878 | 0.026971 248 0013 | 0014017 | 0.119739
Incapita 0.052145 | 0.020903 246 | 0013 | 0011166 | 0.093127
| Inop -0.45063 | 0.201993 -223| 0026 | -0.84658 | -0.05478
literacy 0.363857 | 0.181623 2| 0045 | 0.007883 | 0.719632
Igini 0.324518 | 0.112185 289 0.004 0.10464 | 0.544395
| _cons 1.081807 | 0.620086 | 174 | 0.031 -0.1335 | 2207114
Tablz 4.8
Health Technieal Efficiency Score Outcome Resression from
Time Varying Model

TE Coef. Std. Err. |z | P>z [95% Conf. | Interval]
ldzpend -0.0608 | 0.128936 047 | 0637 -0.31351 | 0.191505 |
lunemploy | 0.068485 0027867 2453 | 0014 0013866 | 0.123103
Incapite | 0.052123 | 0.021604 241 0018 D.00978 | 0.0944G5
Igini 0.329264 | 0.115914 2.84 | 0005 0102077 | 0.556451
literacy | 0.342926 | 0187651 1.83 |  0.068 -0.02488 | 0.710735
Inop | -0.43893 | 0.208708 208| 0036 -084599 | -0.02787
|_cons | 1.332535 | 0.640579 208| 0038| 0.076827 | 2568244
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In the results of DEA scores cstimation, there is difference

estimation model between education and health scores. Far education,

the best model is random elfect mode) aller applied the Hausman test

for specification. On the other side, heulth efficiency scores are

ecstimated by random elfect model, Tabic 4.9 and 4.10 below show us

the estimation results,

Table 4.8
__ Edueation Technical Efficiency Score Outcome Reprossion Random Effect ]
| Efficiency Cosf. | Std B, z P>z | [95% Conf | Interval]
lpop -59.775 | 18.45251 3.24 0.001 -95.94127 | -23.5088
Idepend 29,1016 | 10.57302 275 0.006 -49.82433 | -B.317884
lunemploy -2.38054 2477937 ~1).9G 0.337 =T237209 | 2476127
| Incapity -3.04751 |.B15508 -1.68 a3 -6.603839 | 0.510823
literacy 02 49759 16.55852 FTY 0 310.04342 | 9405169
| Igini 324341 | §.534437 i8 0 15.69691 | 49.15129
Cionsg 247.803% | 5202002 4.48 o 144.0649 | 3515429
Table 4.8

Health Technicul Efficiency Score Oulcome Regression Fixed Effect

| healthdea Goct. Sid. Err. | z F>z | [95% Conf, | Interval]
lliteracy -69.5442 | 25 28005 -2.75 0.006 | -119.0622 | -19.9953
 Igini -26.3887 | 10.68797 -2.38 | 0.017 | -46.34679 | -4.4507 |
 Ipop | 576217 | 2823223 2.04 0.041 2287542 | 112.9559
Idepand 14.88523 | 14.60424 1.02 0.208 | -13.71885 | 4348941
lunermploy -3.15103 | 5.821839 -0.82 041 | -10.6416% | 4 335841
Incapila 1933263 | 2.590777 0.77 0442 | -3 084565 | 7.071002
| _cons 118.4348 | 74.57661 | 1.59 0112 -27.7326 | 264.5023

4.3 Discussion of the Techniques

In this section we discuss four of the most important issues that

anse when seeking to use productivity models in the public services:

the weights that are used to indicaie the values of different putputs, how

the efficiency models are constructed, and the treatment of
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environmental nuances on  performance and dynamic aspecls of
productivity, Smith and Street (2004) explainad the problems related to

both of merhod that commenly used in public sector efficicney.

4.3.1 Output Weiphts

Lhere arc important questions relating to the objectives that are
encompassed by any index of ciliciency, Is it legitimate for the central
policy maker to attach a uniform set of obfectives Lo all organizations?
If 50, is it further legitimate ta apply a uniform set of welnhis to these
objectives? IF so. how should they be chosen? IT not, what is the extent
of legitimate variation, and wha should choose? These are fundamental
issues, the answers to which determine whether ot not creating a single
measure ol organizational performance is warranted. In our view,
organizations can be ranked in this way only if the policy maker may
legitimarely

(a) Set objectives and

(b} Attach weights to those objectives,

The set of weights w ought to refleet societa] values. Heowever,
it is not simple to derive such weights. particularly when organizations
face multiple objectives and there is disagreement aboul organizational
priorities. Ultimately the selection of objectives in the public scrvices is
a job for the politicians who are charged with reconciling conflicting
claims on public resources. The main role for analysts is to clarify the
choices that are required of policy makers, to pravide evidence on
popular preferences and to develop measurement instruments that most

faithfully reflect the chosen objectives. Note that policy makers are
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cllechively altaching o zcro weight o iy vutput ot s exeluded Trom

the elficicney index.

4.3.2 Modeling the Production Process

Having decided on what objectives are to be considered, and
their relative importance, the next problem coneerns how to model the
process by which these may be achicved and the constraints that limit
levels of attainment.

The research interest in productivity models is predominantly in
the structure and determinants of the preduction process rather than
specihie efficiency estimates for individual organizalions, Countless
research questions present themselves. Far example: what is the
marginal productivity of a factor ol production? How do relurns to
geale varv? What influence do external environmental factors have on
efficiency? What is the aggregate level of inefficiency in the sector?
These are all mmportant questions with potentially important policy
implications. However, they all At into the waditional empirical
research model in that they seek to identify apgregate (or sample
average) palterns wilthin the data. Modeling is usually a means to the
end of securing a more satisfaclory apgregale model with which to
address the research questions.

lu contrast, the managerial or policy interest 1s in the estimate ol
efficiency for individual ergamzations. This estimate 15 derived from
the residual er organization-specific effect, and the model parameters
are no longer the main interast, This switch of attention turns the
statistical model o its head. We believe that this may require a
fundamental rethink in meodeling nethodology.
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4.3.3 Environmental constraints
Inn additio:1 to difficulties in specifying the production process,

the measurement of efficicncy of public service organizations is further
complicated by the need to take account of influences on performance
that lie outside organizational contral, Numerous classes of factors may
influence measured levels of organizational attainment. These include
the following:

(a) Differences in the characteristics of citizens being served;

(b) The external environment—e.g. geography, climate and culture;

(¢) The activitics of other related agencies, both within and outside tha
public services;

(d) The quality of resources being used, including the capital stock:

(e) Different accounting treatments:

(f) Errors in data;

(e) Random (or idiosyneratic) fluctuation:

(h) Different organizational priorities:

(i} Differences in efficiency.

In the short run, many of these factors are outside the control of

the organizalions that are under scrutiny. We call these *environmental’
variables. Tn the longer ferm a broader set of factors is potentially under
the control of the arganizations, but the extent and nature of this control
will vary depending on the nature of the context, So, for example, the
shorl run efficicncy of a hospital should be judged in the light of the
capital configuration that it has available, Yet in the longer run we
might expect the hospital to recenfigure its capital resources when this

is likely 1o lead (say) to lower unit costs,

~.]
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In whatever way the uncontrollable environment is defined,
usually some organizations operate in more adverse envirommnents than
others, in the sense that external circumstances make the achievement
of a given level of attainment morc difficult. This means that—for a
given level of expenditure—the production possibility frontiers of
different organizations will not be identical. The frontiers [for
organizations aperating in difficult environments will lie inside those of
more favorably endowed organizations, and the environmental
influences on organizational oulputs should therefore be incorporated

in statistical models of efficiency.

4.3.4 Dynamic effects

One of the most problematic issues in productivity analysis is
the treatment of dynamic ellects. Generally, organizations opcraie
within a historical context, drawing on past inheritances and making
investments towards [future performance. This implies that the
production process should be modeled in a dynamic fashion, in which
contemporary performance is lo some extent dependent on previous
investment, and contemporary inputs are to some extent invested for
{uture outputs.

‘Therefore, the correct production model for examining current
performance should include among its inputs the endowment that is
bequeathed to current management by previous organizational efforts.
This is a flercely complex issuc, as many such organizational
endowments defy satisfactory measurement, For example, the current

performance of police forces in terms of crime rates and detection rates

73



Media Trend, Vol 3, Ne. 1, Maret 2008 hal 39-70

may reflect previous efforts in erime prevention. In some senses this
can be considered an uncontrollable ‘environmental’ influence on
currenl managerial performance.

Yet in general we have no conerete way of quantifying this potentially
important input, and most studies isnore such factors, Equally. some
elements of current cffort may be directed towards future attainment.
For example. investment in health promotion activities may not yield
discernible achievements until years after the activities have been
completed. Again, in principle, we should include such endowments as
an output from lhe current period. Tn practice, they are extrermely
difficult to capture in assessments of efficiency, especially as the

investment effort may itselfl contain an element of incfliciency.

V. Conclusions

Research cfforls in produetivity analysis have burgeoned in
recent decades. Much of this research cffort is to be applauded, and
[urther research should be encouraged. lMowever, our intention in this
paper has been to point out the poor understanding of the role that
productivity analysis might have for policy purposes. Tn this paper
view, both researchers and policy makers should seek to improve this
understanding,

The cost efficiency of welfare service production in East Java
municipalitics 1998-2002 was studied in this paper. A two-stage
procedure was applied, At the first stage, annual relative cificiency
scores were estimated for 37 municipalities with the DEA methad and
SFA. The alternative constant returns to scale models were used, The

oulputs consisted of several most imporiant services in the health,
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social and educational sector, and combined production costs of these
services were used as the input, Considerahle differences exist belween
municipalities,

From the DEA results we sce that severs regions have perfect
efficient and also in SFA results also found that several regions have a
perfect inefficiency. Our results strongly suggest that efficiency in
spending in these two economic sectors where public provision is
usually very important is not an issue to be neglected. In the results of
both methods vary across regions as shown in the table 4.5 and 4.6.

Finally we examine via econometric analysis the influence of
non-diseretionary factors, notably non-fiscal variables, on expenditure
efliciency. The study shows that per-capita income, dependency ratio,
uncmployment, income disparity, population, and literacy of adult have
sipnificant impact on technical clficiency, Several differences in the
estimation resulls were found in the significant of those variables in the
time variant and time varying model of SFA.

In terms of policy implications, il is viral to differentiate
between the technically efficient level and the optimal or desired
spending level. Even if a region is identified as ap™ efficient™
benchmark repion, it may_very well still need to expand its public
spending levels fo achieve a target level of educational or health
attainment indicators. Such is the case of countries with low spending
levels and low attainment indicators, close to the origin of the efficient
frontier. The important thing is that countries expand their scale of

operation along the efficient frontier,
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