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We  examine  the  marginal  effects  of  decentralized  public  health  spending  by incorporating  estimates
of  behavioural  responses  to changes  in  health  spending  in  benefit  incidence  analysis.  The  analysis  is
based  on  a panel  dataset  of  207  Indonesian  districts  over  the  period  from  2001  to  2004.  We  show  that
district  public  health  spending  is  largely  driven  by central  government  transfers,  with  an  elasticity  of
around  0.9.  We  find  a positive  effect  of public  health  spending  on  utilization  of outpatient  care  in the
public  sector  for the  poorest  two  quartiles.  We  find  no evidence  that public  expenditures  crowd  out
utilization  of private  services  or household  health  spending.  Our analysis  suggests  that  increased  public
health  spending  improves  targeting  to  the  poor,  as  behavioural  changes  in  public  health  care  utilization
are  pro-poor.  Nonetheless,  most  of the  benefits  of  the  additional  spending  accrued  to  existing  users  of
enefit incidence
ndonesia
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services,  as initial  utilization  shares  outweigh  the  behavioural  responses.
© 2011 Elsevier B.V. All rights reserved.
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. Introduction

Benefit incidence analysis of public spending analyzes how the
ecipients of public spending are distributed across the population.
t is widely used in policy circles (Shah, 2005), including public
ealth (McIntyre and Ataguba, 2011). Noting that public health
pending is typically received in kind through obtaining services
rom public service providers, a standard procedure is to assume
hese “benefits” are proportional to utilization rates. The share an
ncome group receives of total benefits is then directly deduced
rom their observed use of public services relative to others.

Several authors have noted that this average benefit incidence
ay  not be a good predictor of the marginal benefit incidence,

hat is, how the benefit distribution changes as a result of changes
n public spending. The behaviour of administrators and (poten-

ial) users could induce demand responses that differ by income
roup. Lanjouw and Ravallion (1999) argue that the distribu-
ional effects of public spending reforms may differ from static

∗ Corresponding author. Tel.: +31 70 4260574; fax: +31 70 4260507.
E-mail addresses: sparrow@iss.nl, sparrow.rob@gmail.com (R. Sparrow).
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verage patterns due to political processes that drive such reforms,
hile van de Walle (1998) notes the importance of consider-

ng behavioural responses in benefit incidence analysis. Younger
2003) notes that a lot of progress can be made by looking in more
etail at which spending categories the changes in spending takes
lace. Additional spending used to finance an expansion of services,
or instance, will benefit a new group of users compared to a general
uality upgrade, which will largely benefit existing users.

This paper proposes a method to analyze marginal benefit inci-
ence of public health spending that incorporates behavioural
esponses to changes in public health spending. We  show that our
roposed measure of marginal benefit incidence fits within a gen-
ral framework of benefit incidence analysis that also encompasses
xisting measures of average and marginal benefit incidence. We
rgue that these measures differ only in the assumptions they
mpose regarding the causal effects of changes in public spend-
ng on health care utilization, and in particular how spending
lasticity’s of utilization vary across the population. Our proposed

easure relaxes these implicit assumptions, by explicitly estimat-

ng these elasticity’s.
The focus on the causal effects of public health spending

laces this paper in a broader literature on the effectiveness of

dx.doi.org/10.1016/j.jhealeco.2011.09.003
http://www.sciencedirect.com/science/journal/01676296
http://www.elsevier.com/locate/econbase
mailto:sparrow@iss.nl
mailto:sparrow.rob@gmail.com
dx.doi.org/10.1016/j.jhealeco.2011.09.003
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ublic health spending (World Bank, 2004). This literature gener-
lly looks at the effects on health outcomes. Based on cross-country
ariation, Filmer and Pritchett (1999) note the lack of correlation
etween public health spending and child mortality and conclude
hat governance, or the way in which resources translate into actual
rograms, and crowding out of the private sector by the public
ector are the missing chains that explain the low correlation.

Analyzing the distributional effects of public health spending
n the utilization of public health services can thus be viewed as
n analysis of the first chain, whether spending translated into pro-
rams that people use. McGuire (2006) shows that in a cross section
f developing countries, access to maternal and infant health pro-
rams is correlated with decreased under 5 mortality, while public
ealth spending is not. This indicates that it is the quality of the

mplemented programs that matter, and not the spending per se.
he effects of public health spending may  also vary by population
egment. Using cross-country data, Gupta et al. (2003) show that
igher public health spending reduces child mortality among the
oorest quintile, while no effects can be detected among the rich.

This paper also contributes to the empirical evidence relating
o the second chain, whether changes in public spending crowds
ut private spending in health. This claim is supported by several
uthors, who note that total health spending is closely correlated
ith GDP, with an elasticity around one (Gerdtham and Jönsson,

000; van der Gaag and Štimac, 2008). But these studies also show
hat the share of public spending devoted to health however varies

 lot across governments, which could suggest that the size of the
rivate sector adjusts to the size of the public sector.

However, conclusions regarding the determinants and effec-
iveness of public health spending based on cross-country analysis
uch as referenced above should be interpreted with caution.
mitted variable bias, resulting from country specific unobserved
istoric and institutional factors that influence both public spend-

ng decisions and health outcomes make it difficult to interpret the
stimated relationships as causal. Moreover, cross-country studies
re typically prone to measurement error, due to inconsistencies
etween countries in data quality, data collection tools and under-

ying sources of (micro) data. Perhaps the most serious problem is
hat public health spending is endogenously determined by a fiscal
nd public health policy that could be influenced by the outcome
ariables of interest.

Analyzing sub-national expenditures in a decentralized context
vercomes many of the problems associated with cross-country
nalysis. As sub-national governments operate within the same
nstitutional setting, and often share data collection tools, the anal-
ses are less plagued by omitted variable biases. Bhalotra (2007)
ses this strategy to analyze the effects of state health expendi-
ures in India on child mortality using a 29-year panel of 15 states,
aking a state fixed effects approach.

This paper follows a similar strategy, taking Indonesia as case
tudy and analyzing sub-national public health care spending, its
eterminants and impacts, in 207 districts. The analysis covers the
eriod from 2001 to 2004, immediately after Indonesia decentral-

zed, and district governments received far reaching authorities to
et the size and composition of their spending, including how much
f their total budget to allocate to the health sector. This period just
fter decentralization, when budgets were still in flux, provides a
nique opportunity to analyze the determinants and impacts of
ublic health spending, across local governments that inherited a
imilar institutional setting.

We  first analyze the determinants of district public health

pending, and how changes in central transfers affect the size and
omposition of district health spending. Next, by linking the fiscal
ata to district income specific utilization rates of public services
btained from household surveys, we estimate the elasticity of
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emand for public health services with respect to changes in pub-
ic spending. Armed with these results, we develop a method to
nalyze the marginal benefit incidence of changes in public health
pending that takes account of behavioural responses to changes
n public spending, avoiding arbitrary assumptions used in earlier
tudies. We  show that marginal benefit incidence can be calcu-
ated by multiplying average benefit incidence rates with a simple
orrection factor based on these elasticity’s.

Further, we test for whether changes in public spending crowd
ut private spending in the health sector. We  investigate whether
ublic services crowd out private services by estimating the cross
lasticity of utilization of services in the private sector with respect
o changes in public spending directed to the public sector. We  also
est whether changes in public health spending crowd out out-of-
ocket (OOP) health expenditures by households.

We find that public health spending is elastic with respect to dis-
rict revenues, which is mainly driven by untied transfers from the
entral government and district revenues. Public health spending
as a positive effect on utilization of outpatient care in the public
ector for the poorest two  quartiles. Increased public health spend-
ng improves targeting to the poor, as behavioural changes in public
ealth care utilization are pro-poor. But these behavioural changes
re relatively small compared to initial utilization shares. Hence,
ost of the benefits of additional spending accrue to existing users

f services. We  find no impact of changes in public health spend-
ng on utilization of health services from the private sector or OOP
ealth expenditures, thus casting doubt on the earlier suggestions
hat the public sector crowds out the private sector in health.

The paper is organized as follows. Section 2 provides an
verview of decentralization in the health sector in Indonesia. We
escribe the sources of revenues of districts, and the trends in cen-
ral and district government expenditures over the period of study.
ection 3 analyzes the determinants of district public health spend-
ng. Section 4 presents a behavioural benefit incidence analysis of
hanges in district health spending, evaluates the impact of public
pending and provides a sensitivity analysis. Section 5 concludes.

. Institutional setting and data

Districts inherited an organizational structure to deliver pub-
ic health services which was  implemented nationwide during
he centralist Suharto Regime, under which district health offices
mplemented centrally determined policies, and a large network
f public health clinics (puskesmas) was set up to deliver primary
utpatient care. In 2001, Indonesia’s health sector decentralized,
ollowing far-reaching reforms that involved fiscal, administrative
nd political decentralization. Bossert (1998) developed a classifi-
ation method to characterize the extent of centralization in the
ealth sector. Table 1 shows where Indonesia stands in this clas-
ification. Districts have the legal responsibility to provide basic
ealth care. They are free to set user fees for public health services
to be used as a revenue stream for local government operations)
nd there are no rules or guidelines for allocating resources and
arrying out particular programs. Districts are not required to jus-
ify local spending to the central government based on outputs or
re-defined objectives. Instead, district governments are account-
ble to district parliaments. Indonesia’s health care system also
etains important centralist features. The central government sets
mployment conditions for civil servants, including those working
n public health service providers financed by district governments.

t also finances and runs social safety net programs for the poor,
uch as targeted price subsidies for public care. Total health spend-
ng is split almost evenly between the central/provincial level on
ne hand and the district level on the other hand; in 2005, they
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Table  1
Decision space of Indonesia’s decentralization in health.

Function Indicator Range of choice

Narrow (centralized) Moderate Wide (highly
decentralized)

Finance
Source of revenue Intergovernmental transfers as % of

total local health spending
DAU2001/8614.3
billion

Allocation of expenditures % of local spending that is explicitly
earmarked by higher authorities

Many vertical
programs remain.
Central/local health
exp = 72%

Fees  Range of prices local authorities are
allowed to choose

No rules

Contracts Number of models allowed No rules

Service  organization
Hospital autonomy Choice of range of autonomy for

hospitals
A number of vertical
hospitals remain, Many
hospital doctors
financed out of central
budget

Insurance plans Choice of how to design insurance
plans

Health card for the
poor, social insurance
for civil servants
remain central

Payment mechanism Choice of how providers will be paid
(incentives and non-salaried)

Freedom

Required programs Specificity of normal for local programs Functions are specified

Human resources
Salaries Choice of salary range Centrally decided
Contract Contracting non-permanent staff
Civil service Hiring and firing permanent staff Difficult under civil

servant rules
Freedom

Access  rules
Targeting Defining priority populations Central guidelines local

implementation
Governance rules
Facility boards Size and composition of boards Freedom
District  offices Size and composition of local offices Old system still in place

Wide variation
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Table 2
Public spending on health by level of Government (Nominal, in billion Rupiah).

Year 2001 2002 2003 2004

Central Government 3119 2907 5752 5595
Provincial spending 1745 2372 2821 3000
District Government 4387 5725 7473 8108
Total public health spending 9251 11,004 16,046 16,703
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els of government 10%.1 Indonesia is no anomaly in this respect;
other countries that decentralized also increased spending in the
public sector (Granado et al., 2005). Both local and central govern-
Community participation Size, number, composition and role of
community participation

ccounted for 48% and 52% of public health expenditures respec-
ively (World Bank, 2008).

In spite of their high share of expenditures, districts remain
ighly dependent on the central government for their revenues,
0% of which they receive as transfers from the center (World Bank,
008). The largest transfer, 56% of total revenues, is the general
llocation grant (Dana Alokasi Umum – DAU), which is a formula
ased untied grant (Hofman et al., 2006). The other main transfers
re shared tax revenues – 11% of total revenues – and shared non-
ax revenues – 12% of total revenues. The former consists largely
f property and income taxes that are administered by the central
overnment and transferred back to the districts. The shared non-
ax revenue is largely a natural-resource revenue that is distributed
ack to the districts (World Bank, 2007). Finally, there is the specific
llocation grant (Dana Alokasi Khusus – DAK), a tied resource whose
se is determined centrally but which only accounts for a modest
hare of district revenues (3% in 2005). Districts own  revenues are
on-negligible and have been increasing as a share of total district
evenues from 10 to 16% from 2001 to 2004 (World Bank, 2007),
ut they are unequally distributed.

The period just after decentralization saw several revisions of
he rules that determined district budgets (World Bank, 2003).

hile the DAU was supposed to be formula driven based on the

scal gap of the district, a ‘hold harmless’ clause predetermined
0% of the DAU in the first year, and 50% in the year thereafter. The
otivation for this clause was to warrant that public services would

ot suffer disruptions due to sudden budgetary shortages with
ource: World Bank (2008).

he onset of decentralization. Also the fiscal gap formula under-
ent two revisions over the period of investigation (Hofman et al.,

006). Coupled with a rising oil price affecting the shared non-tax
evenues, the district resource transfers were in considerable flux
uring this period.

Overall public resources for health increased considerably
etween 2001 and 2004 (Table 2). Total health expenditures

ncreased on average 23% on a year to year basis. For compari-
on, the average inflation rate equalled 9% over this period and the
verage increase in nominal total public expenditures of all lev-
1 Source:  IMF 2009 World Economic Outlook and World Bank (2008),  respectively.
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ents contributed to rising health expenditures.2 The elasticity’s
eported in this paper thus reflect mostly the impact of increases
n public spending, which may  differ from the ones resulting from
ownward adjustments (Lago-Penas, 2008).

The empirical analysis in this paper draws on two  main data
ources. The first is Indonesia’s national household survey, Susenas,
elded every year and representative at the district level. It contains

nformation on household socio-economic characteristics, health
ervices utilization, and private expenditures, including on health.
egarding health care utilization, the Susenas survey records for
ach household member whether they have sought outpatient care
n the last month, which health care providers have been visited
nd the number of visits per provider. The second source, com-
iled by the Ministry of Finance, contains detailed records of local
overnment revenues and expenditures for the post decentraliza-
ion years; both routine and development expenditures can be
roken down by sector, including health. Routine expenditures
onsist of salaries, subsidies and operational costs of providing
ealth services at public facilities. Development expenditures refer
o financing of development projects, such as constructing or
pgrading of health facilities and training. This may  include capital
pending, but also operation, maintenance and personal associ-
ted with a project.3 However, the data do not allow a facility level
tratification.

We combined the two data sources to construct a district
evel panel. Since the household survey data are collected around
ebruary, while the fiscal data reflect expenditures during the cal-
ndar year, the effects of changes in public spending are observed
n the Susenas of the subsequent year. Therefore we constructed a
anel that contains district revenues and spending data of 2001 to
004, linked with the Susenas data for 2002–2005.

During the 4 years analyzed, new districts emerged as a result of
istrict splits. In such cases, we aggregated the data from the split
istricts, and assigned those to the original district definition.4 We
pplied the 2000, pre-decentralization, district definition frame,
hich comprised 305 districts. Unfortunately some of these dis-

ricts had to be dropped from the sample, for several reasons.
irst, the capital Jakarta comprises 6 districts but is treated as one
bservation, since the budget data is consolidated for the larger
etropolis. Second, over the period under investigation, Indonesia

aced a number of local conflicts that made it unsafe for survey-
rs to collect information. Only those districts for which we  have
omplete Susenas data are included in the analysis. Third, bud-
et data is not available for all districts, and those with missing
ntries were therefore dropped from the analysis. Finally, two
rovinces, Aceh and Papua, are excluded since both have been
ranted a special autonomy status in 2001 and their budgets are
ot included in the dataset compiled by the Ministry of Finance.

he balanced panel therefore contains data from 207 districts,
hich represent 70% of total public health spending by districts

2 Note that central government spending saw a decline in 2002, as the process
f  decentralizing responsibilities and budgets to districts was not immediate, but
ook some time to materialize. Hence, some budgets transferred from the central
overnment to district governments after 2001, which is reflected by the decline in
entral spending in 2002. By 2003 central spending was  rising again due to central
inistries lobbying for regaining part of their budget lost under decentralization

uring a period of increased government resources as a result of a rising oil price.
3 See World Bank (2008) for a detailed description.
4 Districts splits followed almost entirely sub-district boundaries within

he  relevant district, and did not affect borders with neighboring districts.
ee  Fitrani et al. (2005) for a more complete account of this process.
tatistics Indonesia maintains a full list of district codes over time (see
ttp://www.bps.go.id/mstkab/mfkab 03 09.pdf).
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t the time of decentralization and include 40 districts that split
fter 2001.5

Table 3 shows descriptive statistics for the balanced panel of
istricts,6 including (i) per capita district revenues by source, and
ealth spending for budget years 2001–2004, and (ii) average
istrict utilization rates and OOP health spending by households

n the month prior to the survey in 2002–2005.7

Both district revenues and public health spending increased
trongly during the first four years of decentralization in Indonesia.
otal per capita district revenues increased from 415,987 Rupiah in
001 to 563,934 Rupiah in 2005. The bulk of district income comes
rom DAU allocations, but its share decreased from 75% in 2001 to
6% in 2004. This is mainly due to increases in shared non-tax rev-
nue and DAK allocations. Public health spending by districts also
ncreased per capita, from 26,057 Rupiah in 2001 to 41,959 Rupiah
n 2004. This change is driven by development health spending, its
hare increasing from 22 to 42%, respectively.

Average utilization of public outpatient care in districts
ncreased from 0.073 out patient visits per person per month
vppm) in 2002 to 0.094 vppm in 2005, with a slight dip in
004. This trend is in contrast to private health care utilization,
hich decreased slightly from 0.079 vppm in 2002 to 0.072 vppm

n 2005. We observe somewhat similar patterns for the poorest
uarter of the Indonesian population. District average for uti-

ization of public health care by the poorest quartile increased
rom 0.074 vppm in 2002 to 0.083 vppm in 2005, most of which
ccurred after 2003. Utilization of private care decreased from
.053 vppm in 2002 to 0.046 vppm in 2005. This gradual move
rom private to – largely subsidised – public utilization is reflected
n average per capita OOP health spending by the poorest, which
ecreased from 3339 Rupiah per capita per month to 2386 Rupiah

n 2005.

. Determinants of decentralized public health spending

In recent years, many developing countries have introduced
ecentralization policies, which to varying degrees delegate the
rovision of local services (including key health services) to sub-
ational governments. Given the significance of this trend and
f the new responsibilities vested in local administrations, it is
mportant to understand how sub-national government revenues

 and their composition – translate into health spending and this in
urn translates into benefits for their populations. In this context,
he Indonesian decentralization experience provides an interesting
ase study.

Public spending on health is closely correlated with overall lev-
ls of district government revenues (Fig. 1). Comparing the pattern
f 2004 with that of 2001, the slope is steeper and the fit of the
urve improves, indicating that districts are converging towards a
ommon spending pattern. This is also reflected in simple cross
ection regressions, as the gradient increases from 0.91 to 0.99

nd the R2 from 0.58 to 0.70. When we  compare the changes
n district ranking by revenue with changes in ranking by health
pending, the Spearman rank correlation coefficient between dis-

5 Throughout the paper we use the balanced panel for the analysis, mainly because
he  descriptive trends in public health spending and health care utilization reflect
he same sample of districts as the estimation results. The choice of sample does not
ffect the analysis itself, as the results are very similar. The results for the unbalanced
anel are reported in the supplemental appendix.
6 District revenue, public spending and OOP health payments are reflected in

001 constant prices. Rupiah – USD exchange rate for 2001 is 10,246 (IMF article IV
onsultation 2004).

7 Note that utilization and OOP spending do not reflect national averages, but the
verage of the district averages (i.e. the observations for our balanced panel).

http://www.bps.go.id/mstkab/mfkab_03_09.pdf
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Table  3
Descriptive statistics for balanced panel (district averages).

2001 2002 2003 2004

Per capita district revenues and spending
Total revenues 415,987 508,375 557,883 563,934
DAU  revenues 316,289 369,773 377,826 371,202
Shared  tax revenue 31,218 39,180 44,927 50,786
Shared non-tax revenue 20,258 36,496 37,821 40,204
DAK  revenue 5296 2728 17,559 19,180
Own  revenues 27,429 38,724 41,112 41,767
Revenues from other sources 15,497 21,472 38,637 40,795
Total  public spending on health 26,057 32,329 39,033 41,959
Development spending on health 5611 7735 15,830 17,514
Routine spending on health 20,446 24,594 23,203 24,445

2002 2003 2004 2005

Household utilization and spending on health
Full population

Outpatient utilization rate – public 0.0727 0.0874 0.0827 0.0944
Outpatient utilization rate – private 0.0793 0.0786 0.0753 0.0724
Per  capita OOP health spending 8368 6526 6664 7242

Poorest  quartile
Outpatient utilization rate – public 0.0736 0.0716 0.0892 0.0825
Outpatient utilization rate – private 0.0530 0.0464 0.0476 0.0459
Per  capita OOP health spending 3339 2668 2498 2386

N  207 207 207 207

S ding f
N rices
i ymen

t
d
e
t
s
a

a
c
(
t

l

w
s
w
g
b
r
f
h
v
h
p
d
m
m
e
w
d

a

s
b
i
l
c
N
o
i
i
e
e
r
t
r
i
e
o
t

d
e
s
d
m
a
h
0
t
a

ource: Revenue from fiscal data from ministry of finance, utilization and OOP spen
ote: District revenue, public spending and OOP health payments in 2001 constant p

n  the last month. OOP health spending reflects per capita household OOP health pa

rict per capita revenue in 2001 and 2004 is 0.706, while for
istrict health spending it is 0.674, indicating that district rev-
nue rank is more stable over time than spending rank. Although
his cannot be interpreted as a causal effect, it does suggest that
pending is adjusting to revenues, rather than the other way
round.

To investigate the causal relationship between local revenues
nd public health spending patterns, model (1) relates district per
apita public health spending (Hit) to district per capita revenues
Rit), time variant district observable variables, time invariant dis-
rict unobservable variables, a time trend and an error term

og Hit = c +  ̌ log Rit +
6∑

r=2

�rsrit + �Xit + ˛i + ıt + εit (1)

here i denotes the district and t the year. Imposing this log–log
pecification, we interpret ˇ as the elasticity of health spending
ith respect to revenues at the district level. We  also investi-

ate whether the source of revenue matters for health spending,
y including the share of each main revenue source, srt in the
egression, excluding the share of DAU funding. The case of per-
ect fungibility of district revenue sources would imply the testable
ypothesis that � r = 0, for all revenue sources r. The set of control
ariables Xit includes demographic variables (average age, house-
old size, and percentage of female population), the fraction of the
opulation living in a rural area, and region fixed effects.8 Time
ummy  variable, ıt, picks up aggregate time shocks, while ˛i is
odelled as a district fixed or random effect. For the fixed effect
odels, the region fixed effects are absorbed by the district fixed
ffects. Since the panel is based on the district definition of 1998,
e also include a variable that tracks the number and timing of
istrict splits.

8 We define 5 regions: (i) Java and Bali, (ii) Sumatra, (iii) Sulawesi, (iv) Kalimantan
nd (v) Other Islands.

e
d
t

rom Susenas household survey.
 Rupiah. Outpatient utilization rates reflect the average number of outpatient visits
ts in the last month.

Our aim is to identify the causal effect of revenues on health
pending. However, district unobservable factors, such as the num-
er of civil servants employed at the time of decentralization, could

nfluence both revenues and health spending and if ignored could
ead to false inferences. By treating ˛i as a district fixed effect, we
orrect for such time invariant district specific omitted variables.
evertheless, this fixed effects approach leaves a potential source
f bias through endogeneity in changes in revenues and spend-
ng over time. But the scope for time variant confounding effects
s small, as all major sources of district revenue are determined
xogenously with respect to public health spending. The only rev-
nue source that is potentially susceptible to endogeneity is own
evenues, for example if increased public spending would be used
o reduce user fees. We  therefore estimated Eq. (1) excluding own
evenues from total revenues. If endogenous own  revenues are
ndeed driving part of the correlation between spending and rev-
nues, then we would expect the coefficients to be smaller when
wn revenues are excluded. We find the estimates to be robust to
his sensitivity test, suggestion little scope for any remaining bias.9

Table 4 summarizes the estimates of the elasticity of per capita
istrict health expenditures with respect to per capita district rev-
nue. Eq. (1) is estimated first without the interaction terms, and
eparately for total public health spending, routine spending and
evelopment spending. A Hausman test rejects the random effects
odel in favour of the fixed effects model, although the elasticity’s

re fairly robust to the choice of specification. The elasticity of total
ealth spending with respect to revenue is slightly below one, at
.88. Development spending is more sensitive to district revenue
han routine spending: a 1% increase in revenue is associated with

 1.12% increase in development health spending whereas routine
xpenditure increases by only 0.83%. We  conclude that the share of

evelopment health expenditures increases as districts have access
o more resources.

9 These results are not shown here, but are reported in a supplemental appendix.
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Fig. 1. Correlation between district log per capita hea

We  examined the relationship between categories of expen-
iture and sources of revenue in Table 5, by including the share
f revenue source srt in the specification. Economic theory pre-
icts that, money being fungible, the revenue sources should not
ffect expenditure allocation decisions. Even for earmarked grants,
uch as the DAK, an increase should not necessarily translate in an
qual increase in the associated sector spending, as government
an adjust the allocations to other budget lines (Dye and McGuire,
992).

However, the results suggest that the source of funding does
atter for public health spending. A higher share of own  revenues

ncreases routine spending on health. Possibly local governments

eel that the long term commitments (hiring staff) associated with
outine spending are more securely covered if there are own
evenues. A 1% increase in the share of own revenues increases
ealth spending by 2%. For development spending we find a posi-

e
T
r
fi

nding and log per capita revenues in 2001 and 2004.

ive effect of the share of DAK spending, which is not unexpected.
n the period under investigation, the sectoral coverage of the
AK was  limited to education, health, local infrastructure (roads
nd irrigation), and government office buildings for newly created
ocal governments (World Bank, 2007, p. 123). The results suggest
hat, indeed, these tied grants resulted in a net increase in health
pending.

Variation in public spending is driven mainly by DAU transfers
nd local tax revenue. We  find higher public health spending for
istricts with relatively large DAU revenue vis-à-vis shared tax and
ot tax revenues. The negative effect for shared non-tax revenue

s interesting, as it suggests that differences in natural resource

ndowment do not lead to divergence in public health spending.
his implies that central government can have considerable indi-
ect influence on local health budgets, through its decentralized
scal instruments.
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Table  4
Elasticity of per capita district public health spending w.r.t per capita district
revenue.

Random effects Fixed effects Hausman test

Routine spending 0.8431**[0.0465] 0.8284**[0.0657] 0.0022
Development health

spending
1.2371**[0.0723] 1.1192**[0.1376] 0. 5717

Total health spending 0.9468**[0.0344] 0.8789**[0.0449] 0. 0133

Note: Balanced panel of 207 districts, 828 observations, 2001–2004. All models con-
trol for demographic characteristics (average age, household size and percentage
female population), percentage rural population, district splits, region fixed effects
and  aggregate time shocks. The Hausman test reports p-values for rejecting the
hypothesis that the difference in coefficients is not systematic. See the supplemental
appendix for detailed estimates. Standard errors in brackets.

** Statistical significance at 1% level.

Table 5
Elasticity of per capita district public health spending w.r.t per capita district rev-
enue source (district fixed effects).

Routine Development Total

Total district
revenue

0.8653**

[0.0663]
1.0534**

[0.1386]
0.8810**

[0.0453]
Revenue shares

Own  revenue 2.0303**

[0.7373]
1.2494
[1.5422]

1.4428**

[0.5037]
Shared tax

revenue
0.3574
[0.5445]

−3.3658**

[1.1390]
−0.9871**

[0.3720]
Shared non-tax

revenue
−0.8711
[0.6053]

−0.1989
[1.2662]

−0.7042+

[0.4135]
DAK revenue −1.1145

[0.7247]
3.0818*

[1.5158]
0.1264
[0.4951]

Revenue from
other sources

−0.5009
[0.3551]

0.4164
[0.7427]

−0.2940
[0.2426]

District splits −0.0218
[0.0416]

−0.0027
[0.0871]

−0.0612*

[0.0284]

Note: Balanced panel of 207 districts, 828 observations, 2001–2004. All models
control for demographic characteristics (average age, household size and percent-
age female population), percentage rural population, district splits, aggregate time
shocks and district fixed effects. See the supplemental appendix for detailed esti-
mates. Standard errors in brackets.

+ Statistical significance at 10% level.
* Statistical significance at 5% level.

** Statistical significance at 1% level.
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Districts splits tend to reduce public health spending. A dis-
rict that splits into two districts over the period of investigation

 and is treated as one observation throughout – has on average
% lower public per capita health expenditures after the split. It is
ot possible to separately identify the effect of a split on routine
nd development spending, as both elasticity’s are not statistically
ignificant. Possibly, the cost of the district splits, such as from
stablishing new offices and hiring new civil servants, put a pres-
ure on the regular budgets.10 The health sector may  have been
rone to cuts as Governments of split districts will be less inclined
o consider the benefits of public health spending that benefit the
ther district it was formerly part of, such as from hospitals and
ommunicable disease interventions, which both can accrue ben-
fits to residents of the other district.
10 Combining all sectors, DSF (2007) finds that district splits induced recruitment
f new civil servants, as many existing civil servants were reluctant to move to
he split off district. Whereas districts that did not split over the period 2001–2005
educed their civil servant force by 1%, it increased by 6.4 percent for districts that
plit over this period (DSF, 2007, Table A5.4).
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. Marginal benefit incidence of decentralized public
ealth spending

.1. Marginal benefit incidence analysis

To analyze the marginal benefit incidence of public health
pending we  propose a method that takes account of changes in
tilization rates that may result from changes in spending, and
pply this in the Indonesian setting. Following standard practice
e write the benefit incidence of public health spending on outpa-

ient care for quartile q as the unit cost times the utilization rate
bserved in the quartile.11 This setup is similar to traditional static
enefit incidence analysis, except that we  let the utilization rate be

 function of public health spending

q(H, X) = Ho(H)
D(Ho(H), X)

Dq(Ho(H), X) (2)

here Ho is the per capita public health spending on outpatient
are, which is a function of total public health spending H; D is the
er capita outpatient care utilization of public services, which is a
unction of public health spending on outpatient care Ho and a set
f other determinants of health care demand, X. In the standard
et up, Ho/D reflects the unit cost (or average unit subsidy) of an
ut patient visit, and Bq is interpreted as the per capita subsidy for
tilization of outpatient care allocated to quartile q.

The marginal benefit incidence of public health spending for
uartile q is then defined as

∂Bq

∂H
= ∂Ho

∂H

Dq

D
+ ∂Dq

∂Ho

∂Ho

∂H

Ho

D
− ∂D

∂Ho

∂Ho

∂H

HoDq

D2

= Dq

D

[
∂Ho

∂H
+ ∂Dq

∂Ho

∂Ho

∂H

Ho

Dq
− ∂D

∂Ho

∂Ho

∂H

Ho

D

]

= Dq

D

[
∂Ho

∂H
+ ∂Dq

∂H

H

Dq

Ho

H
− ∂D

∂H

H

D

Ho

H

]

r

′
q = dq[H′

o + ho(�q − �)] (3)

here � and �q denote the elasticity of outpatient care utilization
ith respect to public health spending for the full population and

uartile q, respectively; and dq is the initial utilization share of quar-
ile q, and ho is the share of the health budget devoted to outpatient
are.

Unfortunately, we do not have data on public spending on out-
atient care provided in the public sector so we  cannot estimate
′
o and ho. If public spending on outpatient care is a linear function
f total health care spending, Ho = �H, then (3) reduces to

′
q = ˛dq(1 + �q − �) (4)

f Ho would be observed directly then  ̨ drops out altogether. The
arginal benefit incidence of quartile q thus depends on the initial

hare of the quartile q in total utilization, and the demand response
f the quartile to public health spending, relative to the demand
esponse of the entire population.

This formula encompasses the two cases distinguished in
ounger (2003) of a marginal benefit incidence of spending which
nly affects existing users (the average benefit incidence), and

he marginal benefit incidence which is used entirely to finance
n expansion of services. In the former, the demand response is
ssumed to be equal across the population, i.e. �q = �, and the benefit

11 See Demery (2003) for a general discussion of average benefit incidence analysis.
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lated from the quartile specific demand elasticity relative to the
demand elasticity of the entire population and the average uti-
lization rates per quartile. The elasticity’s are given in Table 8,

12 The Sargan Chi-squared test statistics vary between 0.061 and 2.406, with a
critical value of 4.61 at 10% level and 2 degrees of freedom.

13 The results are not shown here, but are reported in a supplementary appendix.
54 I. Kruse et al. / Journal of Hea

ncidence is entirely determined by existing differences in utiliza-
ion rates between quartiles dq. In the latter, the unit cost remains
onstant, implying that � = 1 and the benefits of additional public
pending are absorbed by increases in demand. In that case the
arginal benefit incidence equals

∂Bq

∂H
= Dq

D

[
1 + ∂Dq

∂H

H

Dq
− ∂D

∂H

H

D

]
= Dq

D

[
1 + ∂Dq

∂H

H

Dq
− 1

]

= H

D

∂Dq

∂H
= ∂D

∂H

H

D

∂Dq

∂D
= ∂Dq

∂D

hich is the change in demand of quartile q relative to that of
he entire group. This is what Lanjouw and Ravallion (1999) esti-

ate when they relate the average enrolment in a region to the
ncome group specific enrolment using data from 62 regions in
ndia’s national sample survey. Hence, to interpret the Lanjouw and
avallion marginal benefit incidence results as marginal effects of
ublic spending, one has to assume constant unit costs.

.2. Demand responses to district public health spending

To calculate the marginal benefit incidence of decentralized
ublic health spending for Indonesia we need estimates of the
ational and quartile specific elasticity’s of demand with respect
o decentralized health spending. We  model the utilization rate of
ublic services as a log–linear function of 1-year lagged per capita
istrict health spending and a set of control variables:

it = c + � log(Hit−1) + �dkdit−1	Xit + ˛i + ıt + 
it (5)

here uit is the number of visit per person per month to a public
rovider. Recall that uit is recorded each year round February and
it−1 refers to the preceding calendar year. We  present the effect
n utilization both in levels and logarithms, where the latter is used
or the marginal benefit incidence analysis. The control variables Xit
re the same as in Eq. (1).  We  investigate the differential effect of
evelopment and routine spending, by including the lagged share
f development spending in overall district health spending, dit−1.
he equation above is also used to investigate crowding out effects,
y estimating the impact of public health spending on the utiliza-
ion of private services and on OOP health spending.

Again we need to consider possible endogeneity bias that may
esult from unobserved district specific effects, omitted variables
elated to local welfare and economic activity that drive tax rev-
nues and health care demand, or even direct reverse causality if
ncreased utilization of public care drives up district health budgets.

e address these sources of bias by means of the combination of
istrict fixed effects and lagged spending. Time invariant district
ffects that affect both health spending and utilization are con-
rolled for by including district fixed effects. Dynamic effects, such
s a sudden increase in utilization resulting in a sudden increase
n health expenditures, are corrected to a large extent by using the
revious year’s budget as the explanatory variable for this year’s
tilization. Nevertheless, confounding time variant unobservables
ould still frustrate identification through serial correlation in vit.

e therefore test for endogeneity using a Durbin–Wu–Hausman
est, instrumenting Hit−1 with the shares of different revenues from
entral government (srt−1): DAU transfers, shared non-tax revenue
nd DAK transfers. These seem suitable instruments as the previous

ection has shown these to be determinants of public health spend-
ng, while there is no reason to expect correlation of lagged revenue
ource shares with current health care utilization. The instruments
rovide sufficient support for identification as they are jointly sig-
ificant at the 5% level and the validity of the exclusion restriction

d
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s supported by a Sargan test.12 Finally the Durbin-Wu-Hausman
est results show no evidence of endogeneity of Hit−1 with respect
o uit.13 We  therefore choose the fixed effects specification for the
emainder of the analysis. We  also estimated a random effects
odel, but Hausman tests rejected this in favour of the fixed effects

pecification for the effect of public spending on public utilization
nd OOP health payments.14

The results of the fixed effect regressions are summarized in
able 6. Panel A presenting the spending coefficients for a spec-
fication that excludes the share of development spending, while
anel B includes this share. The results suggest that public spend-

ng indeed affects the overall level of health care utilization. A 1%
ncrease in district public health spending leads to an increase of
.016 outpatient visits to a health care provider per person per
onth. This result is mainly due to the positive effect on public

tilization, which increases by 0.011 vppm. The effect on private
tilization is positive but imprecise, but appears statistically sig-
ificant when the share of development spending is included. This
ontradicts the crowding out hypothesis, which would imply a neg-
tive sign. The positive effect could be explained by the fact that
any physicians in public health centers operate a private prac-

ice on the side, often referring public care patients to their private
ractice. Hence, increased public utilization driven by increased
outine budgets for public health clinics appears to have positive
pillovers for the private sector. An increase in the share of devel-
pment spending, on the other hand, is associated with a decrease
n private care utilization, probably due to the specific nature of
evelopment spending. There seems to be no differential effect of
evelopment spending for public health care utilization.

The increase in public sector utilization associated with addi-
ional public spending, and the absence of substitution effects, does
ot lead to increased household health expenditures. Rather, we
nd negative but statistically insignificant effect in the data. This
ould suggest that either increased local public health budgets
ave been partly used to reduce the direct costs of public care for
atients through reduction of user fees, that the mix  of services
as changed through an increase in routine low-cost services, or
hat prices in the private sector have been cut in response to public
ector investments.

We next investigate the distributional effects of public health
pending on utilization, by taking the utilization rate of different
er capita expenditure quartiles as outcome variable in Eq. (5)15.
he fixed effect results are given in Table 7. Additional district
ealth spending increases health care utilization mainly for the
oorest half of the population. A 1% increase in public spending

ncreases the utilization rate by 0.014 vppm for the poorest quar-
ile and 0.020 vppm for the second quartile. This mainly occurs
t public centers, with no differential effect between routine and
evelopment spending. We  find no effect of public spending on
OP health spending by households. The coefficients are negative,
ut not statistically significant.

The marginal benefit incidence estimates can be directly calcu-
14 For detailed estimation results we refer again to the supplemental appendix.
15 The quartiles reflect a household’s rank in the distribution of per capita expen-
iture across the full population (and not the district population). Since we only use
istricts from the balanced panel for which survey data contains at least 50 obser-
ation per quartile, for the quartile analysis we  lose 8 districts from the balanced
anel, reducing it to 199 districts, with 796 observations from 2002 to 2005.
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Table  6
Effect of (lagged) log per capita district public health spending on outpatient health care utilization rates and household out-of-pocket health spending (district fixed effects).

Public Private Total OOP

A. Without source of health spending
District health spending 0.0114**[0.0039] 0.0042[0.0036] 0.0156**[0.0060] −94.42[459.56]

B.  With source of health spending
District health spending 0.0111**[0.0039] 0.0059+[0.0036] 0.0170**[0.0060] 1.40[465.43]
Share of development spending 0.0037[0.0084] −0.0234**[0.0076] −0.0197[0.0129] −1269.52[995.61]

Note: Balanced panel of 207 districts, 828 observations, 2002–2005. All models control for demographic characteristics (average age, household size and percentage female
population), percentage rural population, district splits, aggregate time shocks and district fixed effects. A Hausman test rejects the random effects in favour of the fixed
effects specification in all cases except for public utilization. See the supplemental appendix for detailed estimates. Standard errors in brackets.

+ Statistical significance at 10% level.
** Statistical significance at 1% level.

Table 7
Effect of (lagged) log per capita district public health spending on outpatient health care utilization rates and household out-of-pocket health spending, by per capita
expenditure quartile (district fixed effects).

Public Private Total OOP

Quartile 1 (poorest) 0.0175**[0.0065] −0.0032[0.0039] 0.0143+[0.0083] −65.80[215.74]
Quartile 2 0.0164**[0.0055] 0.0032[0.0042] 0.0197**[0.0075] 64.38[270.08]
Quartile 3 0.0063[0.0060] 0.0005[0.0050] 0.0068[0.0087] −216.31[543.65]
Quartile 4 (richest) −0.0055[0.0085] −0.0048[0.0090] −0.0104[0.0149] −1685.68[1878.55]

Note: Balanced panel of 199 districts, 796 observations, 2002–2005. The number of districts differs from Table 6 as we only use districts from the balanced panel for which
the  survey data contains at least 50 observations for each quartile. Model specification similar to Table 6. See the supplemental appendix for detailed estimates. Standard
errors  in brackets.

+ Statistical significance at 10% level.
** Statistical significance at 1% level.

Table 8
Elasticity of outpatient health care utilization and household out-of-pocket health
spending with respect to district public health spending, by per capita expenditure
quartile (district fixed effects estimates).

Public Private Total OOP

Quartile 1 (poorest) 0.1441+ −0.0922 0.0446 −0.0738
Quartile 2 0.1418* 0.0006 0.0838 0.0224
Quartile 3 0.0821 −0.0028 0.0173 −0.0088
Quartile 4 (richest) −0.0339 −0.0516 −0.0326 −0.0723
Total 0.0897+ 0.0071 0.0583 −0.0173
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+ Statistical significance at 10% level.
* Statistical significance at 5% level.

orresponding to the patterns found in Table 7. Elasticity’s are esti-
ated following Eq. (5),  with log(uit) as dependent variable.
Demand for public outpatient care utilization is relatively

nelastic with respect to public spending. A 1% increase in dis-
rict health spending is associated with a statistically significant
ncrease of 0.09%. This implies that the unit cost increases with
ncreased public spending; that is, the average benefit of public
utpatient care in terms of public resource increases, for example
hrough increased quality of public care or reduced user fees. The
emand elasticity is higher for the poorest quartiles, at 0.14, while
he hypothesis of perfectly inelastic demand is not rejected for two
ichest quartiles. We  find no statistically significant estimates for

rivate outpatient care or OOP.

Table 9 presents the estimated marginal benefit incidence fol-
owing (4).  Because we are primarily interested in relative benefits
cross quartiles, we omit ˛ for convenience, since this is a constant

able 9
elative marginal benefit incidence of spending on outpatient services.

1 + �q − � dq,2002 dq (1 + �q − �)

Quartile 1 (poorest) 1.054 0.232 0.245
Quartile 2 1.052 0.257 0.270
Quartile 3 0.992 0.272 0.270
Quartile 4 (richest) 0.876 0.243 0.213

ote: results based on statistically significant estimates are reported in bold.
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cross quartiles. The distributional pattern in demand elasticity’s
ields a pro-poor marginal behavioural response (1 + �q − �), while
he initial utilization share does not. The combined result suggests
hat the benefits from public spending are spread fairly equally
cross the population. The positive demand response of the poor
o public spending results in a marginal benefit incidence that is

ore pro-poor than the average benefit incidence. But despite this
ro-poor behavioural response, the initial utilization shares domi-
ate the distribution of a marginal increase in public spending.

.3. Sensitivity analysis

There seems to be little scope for endogeneity bias in the empir-
cal results in the previous section. However, a potential source
f bias could be due to spurious correlation between local pub-
ic health budgets and utilization through omitted variables. Two
ariables raise particular concerns. The first is economic welfare of
he district population, as this is likely to drive demand for health
are as well as local revenue raising capacity. Our analysis of health
pending patterns finds that district own  revenues affect routine
ealth spending, indicating scope for omitted variable bias through
istrict variation in changes in economic welfare. A second possi-
le omitted variable is the social safety net health card scheme,
hich was introduced during the economic crisis in 1998, and is
anaged centrally by the ministry of health. This health card was

argeted to the poorest households, entitling recipient to price sub-
idies at public health care facilities. Public health care providers
ere compensated through lump sum transfers. If the health card
rogram crowds out local spending, this may cause an upward
ias in the observed public spending effects, since the health cards
re targeted towards poorer districts with relatively smaller health
udgets and lower utilization rates.

Information on both variables is available in Susenas. Per capita
ousehold consumption serves as indicator of economic welfare,

nd questions on health card receipt are included in the ques-
ionnaire for all years. However, both variables are potentially
ndogenous in the utilization regressions, while obvious instru-
ental variables are not at hand. Therefore, we opt for a sensitivity
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Table  10
Sensitivity analysis of the effect of (lagged) log per capita district public health spending on outpatient health care utilization rates and household out-of-pocket health
spending (district fixed effects).

Specification Public Private Total OOP

A. Original (as in Table 6) 0.0114**[0.0039] 0.0042[0.0036] 0.0156**[0.0060] −94.42[459.56]
B.  Including log per capita household consumption 0.0116**[0.0039] 0.0022[0.0035] 0.0138*[0.0060] −478.65[441.50]
C.  Including district health card coverage 0.0110**[0.0039] 0.0040[0.0035] 0.0150*[0.0059] −117.07[458.97]

Note: Balanced panel of 207 districts, 828 observations, 2002–2005. All models control for demographic characteristics (average age, household size and percentage female
population), percentage rural population, district splits, aggregate time shocks and district fixed effects. See the supplemental appendix for detailed estimates Standard
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* Statistical significance at 5% level.

** Statistical significance at 1% level.

nalysis, evaluating the robustness of the results to including these
ariables. If indeed there was an omitted variable bias, we would
xpect the health spending coefficients to be sensitive to specifica-
ion.

The results of this sensitivity analysis are summarized in
able 10,  showing that our results are robust to including health
ard coverage or per capita consumption. Panel A repeats the
stimates of the main specification (Table 6). Panel B shows the
pecification that includes per capita consumption, and the spec-
fication for panel C includes health card coverage. The health
pending coefficients are very similar to the specification of Table 6,
nd are well within one standard error.

. Conclusion

This paper proposes a measure of marginal benefit incidence
hat takes into account behavioural responses to changes in public
pending. This measure is presented with a general framework of
enefit incidence analysis that also encompasses existing measures
f average and marginal benefit incidence. We  show that these
easures differ only the assumptions regarding the causal effects

f changes in public spending on utilization, and the associated
ehavioural responses.

The empirical application analyses spending patterns and uti-
ization of health services during the first years of decentralization
n Indonesia. We  looked in particular at the relationship between
ocal revenues and health spending categories (development and
outine), and their effect on health care utilization. Indonesia’s
artial decentralization brought a large proportion of the health
udget under control of district authorities and induced a mas-
ive redistribution of resources across districts. Local government
ealth spending increased sharply with decentralization, reflecting
he transfer of responsibility and authority from the center to the
istricts. Health care utilization increased from 2001 to 2004, in
articular in the public sector.

Public health spending appears close to unit elastic (around
.9) with respect to local revenues. District revenues do not seem
ompletely fungible with respect to health spending, as the source
f financing matters. Spending is mostly driven by DAU transfers,
hile inequalities in local revenues sources play an important role

or routine health spending, suggesting divergence in spending
ue to differences in local endowments. Transfers from the central
overnment (DAU and DAK) are important source of financing for
evelopment spending, while we do not find that resource rich dis-
ricts allocate more funds to development health spending. These
esults suggest that the central government retains a strong role
n influencing local health budgeting and addressing horizontal
nequalities in district public health spending. Tied transfers (DAK)

eem particular effective for regulating development spending, as
hese do not appear to crowd out local health spending.

Local public health spending seems to increase overall health
are utilization, in particular for the poorest half of the population,

F

F

ithout affecting OOP health payments or utilization of the private
ector, once we control for confounding factors. This result provides
o support for the hypothesis that public spending crowds out pri-
ate spending in health. Increased routine spending seems to have
ositive effects on both public and private health care utilization.

Translating our results to a marginal benefit incidence analysis,
aking into account behavioural responses to changes in publics
pending, suggests that increased public health spending improves
argeting of public funds to the poor. At the margin, increased local
ublic health spending leads to net public resource transfers from
he richest to the poorest quarter of the population, as it increases
oth public health care utilization by the poor and the average
enefit of public funds through using these services. However,
he initial utilization shares still dominate the marginal benefits,
uch that the bulk of the benefits accrue to the two middle quar-
iles. Hence, for effective targeting of public resources to the poor,
ncreased public health spending induced though reallocation of
entral resources could be complemented with more directly tar-
eted demand side interventions, for example price subsidies for
he poor or social health insurance.
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