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Abstract

In this study we use improved data of fiscal de@dz&tion to re-examine
the hypothesis that shifts towards more fiscal deeézation would be

accompanied by improvements in population healtla granel of 19 OECD

countries. The advantage of the new measure ofntradieation is that it

reflects better than previous measures the exist@icautonomy in the

decision making authority of lower tiers of goveremt, a crucial issue in the
decentralization process. Our results show thaalffidecentralization has a
substantial and positive effect on health outcomes the period studied.
However, we find that conventional measures of dwgaézation tend to

over-estimate the magnitude of the effect.
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1. Introduction

Despite the large number of countries worldwidet thee increasingly
devolving responsibilities for their health caresteyns to local levels of
government, there is insufficient evidence aboetbtential impact of such
reforms. To date much of the literature on thisiddpas concentrated on
theoretical discussions about the potential adgmstaand disadvantages of
transferring decision making and economic resoufo@® central to local

levels of government.

However, in absence of quantitative measures ofrthgnitude of the effect
of decentralizatioh there is little that can be said in terms otignefits and

its costs to the health system. The most apprepheatel of decentralization
of health services is therefore a central policsués that to date remains

largely unresolved.

Many of the proponents of decentralization clairat ttlecentralization could

strengthen accountability of policy makers to loglgctors and transparency,
thus allowing a better tailoring between the primrisof goods and services
and local needs (Oates, 1999). With respect to health services in

particular, decentralization is expected to impraecess to health care
services, and ultimately, population health (RaobaliPicazo & Voetberg,

2001; Uchimura & Jitting, 2009; Khaleghian, 2004).

However, in spite of the identified advantages @falution of policy making

in health care services, there is limited empireatience about the impact of
this intervention on population health. One of th&n reasons for this is that
much of the existing literature focuses on casdissuor on middle and low
income countries. In addition, current studies enethtralization and health
outcomes have generally relied on fiscal data fleenGovernment Financial
Statistics (GFS) of the International Monetary F@iniF). While providing a

! In this study decentralization is synonymous wiéivolution, a political reform designed to
promote autonomy at the local level. See Huntegn¥gnen and Cezary (1998, p.311-3) for a
detailed classification of the different types dafcdntralization, namely deconcentration,
delegation, and devolution.



consistent dataset across countries and over teeentralization measures
based on data from the GFS fail to properly reftaetlevel of autonomy in
policy making of sub national tiers of governmekbé¢l &Yilmaz, 2004,
Rodden 2003).

The main objective of this paper is to use empiraralysis to inform the
debate about the most appropriate degree of dedieatron of the health
system. We contribute to the research literatur@isigg an improved fiscal
decentralization indicator on a panel of 19 OECDuntoes to test the
extended hypothesis in the research literaturentizaie decentralization leads
to better health outcomes. The next section digsudhe theoretical
considerations to understand how decentralizatowtdcinfluence population
health. Section three presents an overview of tiveent evidence on the
impact of decentralization on health outcomes.i8edbur describes the new
data on fiscal decentralization, while section figpeesents the empirical
specification used to model the relationship betweecentralization and
health status and the data and variables employ#ds study. In section six

the results are shown and section seven concludes.

2. Theoretical framework: the impact of decentralizaton on health
outcomes
Decentralization is argued to assign more finan@aponsibility for health
service provision to lower tiers of government gimg about efficient service
provision (Khaleghian, 2004, Uchimura, and Jutti@010), Robalino
(2001)). The beneficial impact of decentralizat@mnhealth services is based
on the assumptions that decentralization can ingtbg information of local
decision makers about local circumstances, stinmglgirompt and effective
responses to local needs, and is an effective ehdon people to express
their preferences. Local decision makers also haeee opportunities to
reduce costs than central managers. They can s&#dir and procedures to
the local context, and have more freedom for expenting with alternative
ways of doing things and implementing them rathantrelying on centrally

determined procedures. Therefore, decentralizatiqroperly designed and



implemented, is expected to improve equity, efficig quality, and access to

health care services and ultimately health outcomes

Implicit in the above arguments is the assumptioat policy makers are
responsive for the provision of health services and able to manage
financial resources efficiently. While intergoveremtal fiscal transfers may
be required on equity grounds to compensate féeret revenue capacities
at the local level, there is a risk that too muelance on grants places little
pressure on local governments to manage spendiicigefly (Oates,1993).

In fact, a common finding in the research literatig that local spending is
much more responsive to increases in intergovertahdransfers than to
equal increases in private income (see e.g. FR@5Y a phenomenon which

has become known as tfigpaper effect

Potential gains to be realised from decentralinaéice also conditional on the
existence of decentralization of political decisimaking authority, and in
particular, effective channels for the individutdsexpress their preferences,
and incentives for the policymakers to responchtisé preferences. For this
reason many authors are sceptical about the sdigcesplementation of
decentralisation in less developing countries, miveéheir weaker
administrative capacity and their lower initial & of democracy as

compared to developed countries (Khaleghian, 2004).

In spite of the compelling theoretical argumentsfpavard for devolution of
policy making in health services, decentralizati® not without its
limitations (Gravelle, 2003; Khaleghian, 2004). Beting economies of
scale, decentralization might generate inefficlenation of facilities such as
hospitals by local decision makers accountableotall electors. Central
intervention in health care is also expected taltes more efficient pricing
of inputs by a single purchaser of health care.ebgalization of health
services with important externalities, such as imization services, is
expected to encourage local jurisdictions to “frele” on the immunization
status of their neighbours. The result could beub sptimal disease

protection level provided in the country as a whél@ally, unless the central



government coordinates an adequate transfer meshafriom richer to

poorer regions, decentralization may result ineased inequalities in health
care if local authorities, under pressures to réie@ own revenues rely on
user fees to finance their services or reduce twerage of the universal

health package.

3. Empirical evidence on the impact of fiscal decentigation on
health outcomes

In recent years a growing number of studies havesitigated the impact of
decentralization on various measures of populadidréalth such as infant
mortality, life expectancy or immunisation coveragates. Table 1
summarizes the main results of these studies. Overast of the literature
finds a beneficial impact of decentralization owmligators of population’s
health.

Mahal et al. (2000) use data from rural villagedndia for 1994 to test the
hypothesis that decentralisation has a positivleienice on child mortality

once the effect of socio economic factors, civitiety organisations, and so
on, are controlled for. They have used dummy véeglor states that have
significantly moved towards decentralisation durthg period 1970-94, and
the frequency of local body elections during thenegeriod as proxies for
decentralization. While the estimated coefficiefits decentralized states
have the expected positive effect, the electionquemcy variable is

statistically insignificant. The study by Asfaw &t (2004) corroborates the
previous results for rural India using an index fisical decentralization

obtained by factor analydi®n the basis of three variable®r the period

Z Factor analysis is a statistical technique that loa used to summarise a set of correlated
variables into a single measure.

3 These are: the share of local (rural) expenditoithe total state (intermediate government
tier) expenditure, the total local expenditure peal population, and the share of local own
revenue from the total local expenditure.



1990-1997. Their results also show that the effecttss of fiscal

decentralization increases with the level of poditidecentralizatioh

The study by Habibi el al. (2003) shows that thecget of revenue raised
locally and the proportion of controlled revenu@othe total have a negative
and significant association with infant mortalitates for a panel of
Argentinean provinces over the period 1970-1994addition, the authors
find that during the period of decentralizationorefis studied, regional

inequalities were considerably reduced.

In the study by Robalino et al., (2001) using agbatata of low and high
income countries fiscal decentralization (measwedhe proportion of sub
national government expenditure over the totalfoisnd to be inversely
related to infant mortality rates during the perib@70-1995. Interestingly,
according to the results the marginal benefit frd@eentralization is greater
at low income levels. Also, in Yee (2001) the résualf the fixed effects and
random effects estimations for a panel data of €enprovinces over the
period 1980-1993 suggest that fiscal decentratinati-proxied as the ratio of
local government expenditure to central governmegenditure, and the
ratio of local government expenditure to total goveent expenditure- has
been beneficial to the health sector in terms diiceng mortality rates and

increasing local expenditure on health care.

In the recent study by Uchimura and Jutting (2008) measures of fiscal
decentralization of Chinese counties based on dbnetes’ expenditures and
revenues were found to be significantly associatéla lower infant mortality

between 1995 and 2001. Finally, the recent papeGantarero and Pascual
(2008) and Jiménez-Rubio (2010) also find an irveeationship between
fiscal decentralization, measured as the ratioubf sational health spending
over the total, and health outcomes in the Spamglons and the Canadian

provinces, respectively.

* Political decentralization is measured by an indekstructed on the basis of factorial
analysis from total voter’s turnout, women’s pagtion in polls and the number of polling
stations per elector in each state.



A few other studies such as Ebel and Yilmaz (2G08%) Khaleghian (2004)
concentrate on the relationship between deceratadiz and immunization
coverage rates. The intervention analysis by Elml ¥ilmaz shows a
positive association between decentralization dred doverage of children
under 12 months of age immunised for measles irdsiseloping countries
over the period 1970-1999.

Khaleghian (2004) examines the association betwbsentralization and
immunisation coverage rates for the third vaccigarest diphtheria, pertussis
and tetanus (DPT3) and measles of children at eaegf age in 140 low and
middle income countries during the period 1980-198¥ main indicator of
fiscal decentralization used in this study is aabynvariable defined as the
presence of taxing, spending, or regulatory autyhash the part of sub
national authorities. Two other decentralizatiomicators were used to
double check the results: the share of sub natiempknditures on total
government expenditures, and the share of heakimdspg on total sub
national expenditures. The model also included reéveontrol variables
(GDP per capita, illiteracy rate, democracy scathnic tension, etc). The
findings suggest that decentralization improvesecage rates only in low-

income countries

Ebel and Yilmaz (2001) employ an intervention asifyto evaluate the
outcomes of decentralization in terms of immundatrates for DPT and
measles of children under 12 months in six develpgountries (Argentina,
Brazil, Colombia, Philippines, South Africa and ¥enela) during the period
1970-1999. The results of the estimated fixed #ffenodel suggest that

® Contrary to the expectations (see p.4), in botél Bhd Yilmaz's and Khalegian’s studies, a
positive association between decentralization amehunization coverage rates is found on
their sample of developing countries. KhaleghiaB0& p.176) has pointed out that this
finding “may reflect a salutary balance between piheximity of local authorities to the
community, and the preservation of central infleemnd bureaucratic autonomy, both of
which are essential to the effective functionin@ofimmunisation program”.

® An intervention analysis involves a test of therd®in the mean of a variable as a result
of a policy reform.



intervention by sub national governments has aasatiwith an increase in

the coverage of children immunised for measles.

Atkinson and Haran (2004) examine whether decernéttédn is associated
with improved health system performance in the eStdt Ceara, north-east
Brazil. A survey across 45 locah(nicipig health systems collected data on
performance and formal organization, including ed@dization, informal
management and local political culture. The indicat for informal
management and local political culture were basedpwor ethnographic
research. Data were analysed using analysis chn@g| Duncan's post-hoc
test and multiple regression. Decentralization wssociated with improved
performance, but only for 5 of our 22 performanedicators. Moreover, in
the econometric estimations, decentralization empththe variance only in
one performance indicator; indicators for informanagement and political
culture appeared to have a more substantial ingraperformance.

Current evidence on the impact of decentralizaitohealth care is however
limited by the following reasons. Firstly, only aw of studies focus on
developed countries. Secondly, by relying on IMFSGi5cal data much of
the literature fails to properly capture the actieaiel of decentralization in

public policy making. The existing evidence is #fere insufficient to draw

firm conclusions about whether countries with maeeentralised health care
systems have better health outcome.

4. Measuring fiscal decentralization: new indicatorof sub-national

tax autonomy
As shown in the previous section, most of the egsempirical studies on
the relationship between decentralization and heailitcomes have used
indicators of decentralization derived from fiscdhta. The level of
decentralization in policy making is however a cée®p phenomenon
embracing a number political, fiscal and admintsteadimensions, many of
which are not easy to measure empirically (Bantmgl Corbett, 2002).
Therefore, an accurate measure of fiscal decerdtaln should be able to

capture considerations other than purely fiscal sosech as political



autonomy (e.g. range of services to be coveredgsacconditions), or the
legal and regulatory structure (e.g. service stalgjaraining regulations).
However, in the absence of more appropriate measefrelecentralization,
fiscal decentralization indicators have been widaeked in the research
literature following Oates’ seminal work in 1972h& most commonly used
dataset to generate these measures has been #mpeatimnal Monetary
Fund’'s (IMF) Government Finance Statistics (GFS).

While providing a consistent dataset across caemtrand over time,
decentralization measures based on data from ti&edeé-likely to provide a
misleading picture of the real level of autonomypiolicy making of sub
national tiers of government (Ebel &Yilmaz, 2002dfen 2003).

This is because GFS's local spending statisticsidecnot only expenditures
in functions controlled exclusively by the localrigdictions, but also

expenditures in functions controlled by higher lsv& government (through

directives, conditional grants, etc.). On the rexeside, the GFS classifies
shared taxes, piggybacked taxes, and taxes in whelax rate and/or base
are decided by the central government as sub radtoon-source revenue.

In 1999, a report by the OECD improved the fiso&bimation available for a
19 countries by grouping taxes according to thelle¥ discretion entitled to
local governments. This classification ranges frath where the central
government can set both the rate of taxation aadak base, to e.) where sub
national governments set both the tax base andatheate. Tax sharing
agreements are further arranged into four categémen d.1.) where the sub
national governments can determine the revenue &pld.4.) where the

national government can unilaterally determinerthwenue split.

Drawing on this classification, Stegarescu (200&¢rded the OECD dataset
to cover 23 countries from 1965 to 2001, and pregichformation on the
level of autonomy over taxes by local governmeeiative to the general
government. Stegarescu’s indicator of decentratimaherefore measures the

share of local government taxes over the generaergment but only



considers those taxes where the local governmentats the tax rate, the tax
base, or both. This data represents a major imprewe for measuring
decentralization in policy making compared to comnignal indicators of
fiscal decentralization based on IMF GFS data. Meee, in contrast to
dichotomous indicators of decentralization or fatlem, fiscal data reflect
the degree of the decentralization proéeBable 2 presents a summary of the
advantages and disadvantages of the main fiscahttedization indicators.

Our study contributes to the existing literature éagipirically re-examining
the hypothesis that more decentralization leadsario improvement in
population health using the improved measure oféaenue decentralization
(AutTaxRevDec Also, contrary to much of the existing literauwe provide
evidence on the impact of decentralization on healitcomes based on a set

of developed countries.

Finally, we compare the results with those usirgyriost common indicator
of fiscal decentralization in the research literatithe share of sub national

spending over the spending by the general goverh(BgpDeg.

According to Table 3 countries are generally moezethtralized in the
expenditure than in the revenue side. Althougheti@ution of (autonomous)
tax and expenditure decentralization show a sintiland over the period
studied, there are a few exceptions. For instaincthis period both Austria
and Canada show a reduction in the degree of amon® tax

decentralization and an increase in the degre&pdraliture decentralization,
while Japan, the Netherlands and Sweden show thesdp trend, that is, an
increase in expenditure decentralization and aedser in autonomous tax

decentralization.

With respect to AutTaxRevDec our preferred measure of fiscal

decentralization, a trend towards increasing fiqgmalvers of sub national

! An example of this type of decentralization measueethe binary variable used by Khaleghian
(2004) that represents the presence of taxing, dspgror regulatory authority on the part of sub
national governments.

10



governments can be observed in Spain, Italy, BelgiDenmark, Portugal
and Sweden (see Figures 1, 2 and 3). Switzerlaety Realand, Ireland,
United Kingdom, and Norway have experienced a reoluan the level of
sub national fiscal autonomy, while the remainimyirtries have shown a
fairly stable degree of fiscal decentralization roibe period of study.
According to Stegarescu (200%3utTaxRevDeds a reliable indicator that
reflects quite well the institutional changes thatve taken place in these

countries over the 30 years of study.
5. Estimation techniques

5.1 Basic model

In order to model the relationship between decénatton and health
outcomes we use a panel data of 19 OECD countoes 1965 to 2001The
estimations are based on the following health pcbdn function based on
previous studies (e.g. Uchimura and Jutting (2009),2005)):

Hij=ai+ BX; + 0Z; + & (1)

wherei denotes timej denotes countryi denotes health statuX, denotes

the fiscal decentralization indicator used, ahdenotes a vector of control
variables employed in the estimations. We have uskoht mortality rates

from the OECD Statistics as the measure of hetdtlas Infant mortality has
been considered as the single most exhaustiveaitodiof health in a society.
It reflects child’s health and pregnant women’sitean addition to the state
of health development within the society. Moreoverfant mortality is

assumed to be more sensitive to policy changes asiclecentralization than
other health indicators such as life expectameyaddition to the level of
fiscal decentralization, control variables incluthe level of medical care
inputs and other non-medical characteristics (0012 Or, Wang & Jamison,
2005). To measure the level of medical care inpet®ss OECD countries

we use the number of doctors per 1000 population.
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Non-medical determinants of health include the medevel as measured by
the GDP per capita, the educational level, anctdmsumption of alcohol and
tobacco as life style indicators. Alcohol and tatma@re well known risk
factors for health and are expected to have a iveganpact on health
outcomes. However, the level of education and ircane expected to have a
positive impact on health. This is because wealthied better educated
people are expected to select, for example, healthets or better jobs than

less wealthier and less educated individuals.

5.2 Data

Data were taken from various sources. The mainalfistecentralization
measure, the share of autonomous tax revenue alf gowvernment over the
general government tax revenue, is obtained from B&garescu’s dataset
(2005). The alternative fiscal decentralizationicatbr employed, the share
of local government spending over the total spemdior all levels of
government, is obtained from the International ManeFund’s Government
Finance Statistics. Data on infant mortality, tlepehdent variable, GDP per
capita, alcohol and tobacco consumption were tdkem the OECD.Stat
Extracts. Finally, the level of education was om¢ai from the Centre for
Economic Performance-OECD Political Institutions tadet 1960-2004
(Nickell, 2006). Table 4 in the Appendix presenesdtiptive statistics and

definitions of the variables used in the estimation

The empirical specification to explore the impaictiecentralization in health
outcomes is based on OLS Panel Corrected Standests EPCSE) (Prais &
Winsten, 1954). PCSE deal with several common probl of panel data:
autocorrelation (the errors within a unit are dbriacorrelated), cross
sectional correlation (the errors of various un#ése correlated), and
heteroscedasticity (the variance of the errors as gonstant). Time and
country specific dummy variables are included ie #malysis to control for
time invariant characteristics of the populatiord dhe possibility of period
specific shocks (i.e. variations in tax sharespeesively. Finally, we explore

the robustness of the results to alternative sjgatibns such as Feasible

12



Generalized Least Squared (FGLS) and Newey-West @kfmation
techniques robust to heteroskedasticity and auteledion.

6. Results

Table 5 displays the results. Two different versiarf the health outcomes
equation presented in section four were estimateok for each fiscal
decentralization indicator considered in this studye model that uses
Stegarescu’s improved measure of fiscal decenattédiz provides us with the
benchmark results (first column of Table 5). Howevee also fit an
alternative specification using a more conventiomaéasure of fiscal
decentralization based on expenditure data for ematiwe purposes (second

column of Table 5).

Both the time and year dummies turn out to bestiedilly significant and are
included throughout the analysis (p values for étiests of zero coefficient
parameters show a rejection of the null hypothedisany conventional
significance level). The Wooldridge test and thedified Wald test for panel
data show evidence of autocorrelation and hetedasitieity (p-values =
0,00), while according to the Breusch Pagan tesnthil hypothesis of cross
sectional independence cannot be rejected at amyeotional significance
level (p value = 0,44). The standard errors ofrtteelel shown in Table 5 are
therefore robust to heteroskedasticity and autetairon. The two alternative
econometric specifications fitted (FGLS and OLS hwNewey standard
errors) also control for autocorrelation and heteealasticity. The results of
these models, shown in Tables 6 and 7, are verjasiin magnitude and

sign to those using PCSE.

According to the findings there is a negative aighificant relationship
betweenAutTaxRevDecthe key independent variable, and infant mostalit
on the 19 OECD countries analysed over the perictiuoly. On average, it is
estimated that a 1% increase in the proportionubbreomous tax revenue
controlled by local governments leads to a 0,05qgeert reduction in infant

13



mortality’. The same result is observed in the second spaiitfn, where the
decentralization variable is the share of totalesxiture controlled by sub
national governmentexpDegd. However, the magnitude of the effect in this
case is almost four times larger: a 1 per centesme in expenditure
decentralization is associated with approximate@,Zper cent reduction in

infant mortality.

Variables other than decentralization seem to hwack a greater impact on
infant mortality in our sample of OECD countrieseothe three decades of
study. The effect of education is particularly impat: the two specifications
of the model shown in Table 5 predict that, on ager a 1 per cent increase
in education stimulates roughly a 0,2 per cent ¢&dn in infant mortality.
The estimations also show an inverse relationskeipvdéen the number of
doctors and infant mortality. Both of these resatisroborate the findings of
previous research based on a similar cross-settissaple of OECD
countries (Or, Wang and Jamison, 2005) and con#itouthe ongoing debate
on the effects of the medical care system on pdpualdealth (Filmer and
Pitchett, 1999; Or, 2000).

7. Conclusions

The theoretical literature of fiscal federalism kgxh to health economics
predicts potential efficiency gains (improvementtioé population’s health)
from placing responsibilities of local public goodd the local level.
However, in spite of the identified advantages @falution of policy making
in health care services, there is limited empireatience about the impact of
decentralization on population health. This is tuéhe fact that much of the
existing literature focuses on case studies or aadi® and low income
countries. In addition, many of the existing sted@ decentralization and
health outcomes have used fiscal measures dengadthe GFS of the IMF
that does not reflect the real level of autonomipo&l decision making (Ebel
&Yilmaz, 2004, Rodden 2003).

8 As indicated in Tables 5, 6 and 7 variables aréndé in logs. The coefficients of the
variables can be easily interpreted as elastigity llog transformation (see e.g. Filmer and
Pritchett, 1999).
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This paper contributes to the research literatyreiding an improved fiscal
decentralization indicator constructed by Stegareés@005 on a panel of 19
OECD countries to test the common hypothesis irrésearch literature that
more decentralization leads to improved health @muts. Stegarescu’s
indicator of decentralization measures the sharéoadl government taxes
over the general government but only considersetltases where the local
government controls the tax rate, the tax baseptr. This data represents a
major improvement for measuring decentralization policy making
compared to more conventional indicators of fistedentralization based on
IMF GFS data. We have also compared the resultsgusur improved
measure of fiscal decentralization with those usingcalternative measure of
fiscal decentralization widely used in the reseditenature: the share of sub
national spending over the spending by the gerggaérnment (based on
data from the GFS of the IMF).

The results of the econometric estimations for éh&#8 OECD countries
suggest that decentralization has had a positidesabstantial influence on
the effectiveness of public policy in improving pdgtion’s health (in terms
of a reduction in infant mortality rates). Our fings also suggest that
conventional measures of decentralization may ctienate the magnitude of
the effect.Measures that adequately reflect the level of artonin local

decision making are therefore necessary to captiuee true impact of

decentralization in future research.

Some caution is required in interpreting the resaftthis study. First of all,
because this paper only analyses one of the nmiltgdmensions of
decentralization: the fiscal one. While decentedlan is a complex
phenomenon, to date there is no single measuredpatres all the multiple
dimensions of the decentralization process. Segomdthough the measure
of health outcomes employed (infant mortality) igperior to alternative
indicators such as life expectancy, it does noly futflect the underlying
level of health in a society. In spite of theseitations, this research adds

new empirical evidence in the evaluation of thenetoic gains arising from
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decentralization in health care in a selected grou@ECD countries that

includes Spain.

References

Asfaw, A., Frohberg, K., James, K. S., and Juttidg, (2007). Fiscal
decentralization and health outcomes: empiricablleawie from rural

India. Journal of Developing AreaBall 2007.

Atkinson, S., Haran, D (2004Back to basics: does decentralization improve
health system performance? Evidence from Cear&ithreast Brazil
Bulletin of the World Health Organization, vol. 82,11, Genebra

Banting K, Corbett S (2002)Multi-level Governance and Health Care: Health
Policy in Five Federationspaper presented to the Meetings of the American

Political Science Association, Ontario.

Cantarero, D., and Pascual, M. (2008): Analysing tmpact of fiscal
decentralization on health outcomes: empirical eve® from Spain.
Applied Economic Letter¢15) 109-111.

Ebel RD, Yilmaz S (2001)iscal Decentralization: is it happening? How do
we know? paper prepared for the Conference on Public Eman
Developing Countrieszeorgia State University.

Ebel, R. D., and Yilmaz, S. (2002)n the measurement and impact of fiscal
decentralization.(World Bank Policy Research Working Paper No.
2809). Washington DC: World Bank.

Filmer, D., Pritchett, L. (1999). The Impact of HakSpending on Health:
Does Money Matter? Social Science and Medicine, ¥8l, pp. 1309-
1323.

Fiva, J.H. (2005): New evidence on fiscal deceiztaibn and the size of
government. CESifo Working Paper No. 1615.

16



Gravelle, H. (2003). A comment on Weale's papemfran economic
perspective. Paper presented at the Meeting dig¢aéh equity network,
London, 59-65 from
http://www.nuffieldtrust.org.uk/ecomm/files/0412@fatyinhealth.pdf

Habibi, N., Huang, C., Miranda, D., Murillo, V., Rig, G., Sarkar, M. et al.
(2003). Decentralization and Human Developmentigeitina.Journal

of Human Developmedt(1).

Hunter DJ, Vienonen M, Cezary WW (1998): Optimald®&e of Centralized
and Decentralized Management, in: Saltman RB, Fapel and
Sakellarides C (Eds)Critical challenges for health care reform in

Europe Open University Press, Philadelphia.
Jiménez-Rubio, D. (2010Y.he impact of decentralization of health services
on health outcomes: evidence from CanaBarthcoming in Applied
Economics.

Khaleghian, P. (2004). Decentralization and pulsievices: The case of
immunization.Social Science and Medicine,(3p 163-183.

Mahal A, Srivastava V, Sanan D (2000): Decentréliraand its impact on
public service provision on health and educatiociss: the case of

India, in: Dethier J (Ed.), Governandgecentralization and Reform in
China India and Russia, Kluwer Academic Publishers aftfF,

London.

Nickell, W. (2006).The CEP-OECD Institutions Data Set (1960-20@2gP-
Discussion Paper 759, London: London School of Booos.

Oates WE (1993):Fiscal decentralization and economic development

National Tax Journal, 46 (2), p. 237-243.

Oates, W. E. (1999)An essay on fiscal federalisdournal of Economic

Literature 37, 1120-1149.

17



Or, Z. (2000) Determinants of health outcomes in industrialisedrdries: A
pooled, cross-country, time-series analy§3ECD Economic Studies
No. 30). Paris: OECD.

Or, Z. (2001) Exploring the effects of health care on mortalityass OECD
countries OECD Labour Market and Social Policy Occasioregdts N°
46, Paris: OECD.

Or, Z., Wang, Jamison (2005nternational differences on the impact of
doctors on health: a multilevel analysis of OECDuries Journal of
Health Economics, 24, 531-560.

Prais S, Winsten C. (1954yend estimating and serial correlatio@hicago:
Cowles Comission Discussion Paper, no 383.

Robalino, D. A., Picazo, O. F., and Voetberg, A0OQ2). Does fiscal
decentralization improve health outcomes? Evidefroen a cross-
country analysis (Policy Research Working Paper No. 2565).
Washington DC: World Bank.

Rodden, J. (2003Reviving Leviathan: Fiscal Federalism and the Giowt

Governmentinternational Organization 57, p. 695-729.

Stegarescu, D. (2005)Public Sector Decentralization: Measurement
Concepts and Recent International Treniscal Studies, 301-333.

Uchimura, H., Jatting, J. (2009%iscal decentralization, Chinese style: good
for health outcomes®/orld Development, 37 (12), 1924-1936.

World Bank (2010). International Monetary Fund Guoweent Finance

Indicators. Accessed from:

http://www1.worldbank.org/publicsector/decentrafiaa/fiscalindicators.htm

18



Figures

Figure 1: Evolution of Autonomous Tax Revenue Decéralization:
traditional federal countries
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Figure 2: Evolution of Autonomous Tax Revenue Decéralization:
traditional unitary countries
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Figure 3: Evolution of Autonomous Tax Revenue Decéralization:

traditional unitary countries (cont.)
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Tables

Table 1.Summary of previous studies on the impact of deceratlization on health outcomes

Reference

Area of study

Period of
study

Model description

Main results

Asfaw et al

(2007)

Rural villages in
India

1990-1997

Panel data specification where decerditédin is proxied by
an index of fiscal decentralization obtained by tda
analysis on the basis of three variables (the sbaidecal
(rural) expenditure on total state (intermediat&egoment
tier) expenditure, the total local expenditure peral
population, and the share of local own revenue fiiloentotal
local expenditure). Other relevant determinantsirdgént
mortality included in the analysis are: women &y, per
capita income and an index of political decentedlin
constructed from a number of variables using faat@lysis
(the total voters’ turnout, women'’s participationgolls, angd
the number of polling stations per electors in estake).

This study suggests that fiscal decentralizatian lezlp to
creduce infant mortality rates and political decelitation
is a potential factor that can affect its effectigss.

Atkinson and
Haran (2004)

A survey acros
45 local
(municipig

health systems

51997

Health systems collected data on performamce farmal
organization, including decentralization, inforn
management and local political culture. The indicatfor
informal management and local political culture evbased
on prior ethnographic research. Data were analyssag
analysis of variance, Duncan's post-hoc test andtipteu
regression.

Decentralization was associated with  impro
nperformance, but only for 5 of our 22 performa
indicators. Decentralization explained the variaimcenly
jone performance indicator; indicators for inforn
management and political culture appeared to plmpee
relevant role.

ved
nce

nal

Cantarero an
Pascual (2008)

115
regions

Spanisli

1992-2003

Panel data specification (fixed effeatd aandom effect
model) with infant mortality and life expectancy
dependent variables. The key indicator of decdnatibn is
the ratio of sub-national health care expenditoréhe tota
health expenditure for all the levels of governmedther
control variables included in the model are: pepites
income, per capita acute care beds (density pedO]
population), and general practitioners (density fed00
population).

sFiscal decentralization in Spain is found to beatiegly
aslated to infant mortality over the period of stud

|

Ebel and

Six developing
countries

Yilmaz (2001)

1970-1999

GLS with fixed effects intervention arsdythat evaluate
the outcomes of decentralization in terms of imrpation

sThe results of the estimated model suggest

that
peen

intervention by sub national governments has |

21



(Argentina, rates for DPT and measles of children under 12 hsont associated with an increase in the coveragehitdren
Brazil, immunised for measles.
Colombia,
Philippines,
South Africa and
Venezuela)
Habibi et al A panel of 23 1970-1994 Fixed effect specification with infant ntadity as the Decentralization has a negative and significanb@asion
(2003) Argentinean variable to be explained and two key decentrabirgtivith infant mortality rates. In addition, the stughows
provinces indicators: % of revenue raised locally and % aftcolled| that during the period of decentralization reforshsdied,

revenue over the total. Other independent variabfethe
study are: provincial per capita GDP, total per iteg
expenditure of the province, and number
employees per 1,000 provincial population.

of public

regional inequalities were considerably reduced.
p

Jiménez-Rubio
(2010)

Ten provinces 0f1979-1995

Canada

Fixed effects model exploring the impafcta measure g
decentralization of health spending (ratio of pnoiél
health care expenditure over the total) on infanttality.

Other key determinants of infant mortality are: Itegpolicy in improving population's health.

spending by the federal government in absolute deand
the level of education.

fThe results of the empirical analysis suggest
decentralization in Canada appear to have had #iveds
and substantial influence on the effectiveness uilip

Khaleghian
(2004)

140
middle
countries

low and
income

1980-1997

Panel data examining the association
decentralization and immunisation coverage rateD®T3
and measles of children at one year of age. Twiganokrs of
fiscal decentralization were used: a.) binary \@dalefined
as the presence of taxing, spending, or reguledatiiority
on the part of sub national authorities; b.) A camabion of
two variables: the share of sub national expeneltan tota
government expenditures, and the share of hea#hdspg
on total sub national expenditures. The model used
standard OLS multiple regression with Huber coeeé
standard errors. The control variables included Gi2P pe
capita, illiteracy rate, democracy score, ethnisien, etc.

degtviDecentralization improves immunization coverageesat

only in low-income countries

Robalino et a
(2001)

A panel data o
low and high
income countrie
1970-1995

f1970-1995

Fixed effects estimation techniques sbliew a measure
fiscal decentralization -the proportion of sub oaél
government spending over central government spgn
affects infant mortality rates after controlling lay set of

pDecentralization is associated with lower infantriality
rates. Interestingly, the marginal benefit from
ditecentralization is found to be greater at low-ineo
levels.

structural variables (GDP per capita, corruptiothne-
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linguistic fractionalisation, etc.).

Uchimura and
Jitting (2009)

26 Chinese
provinces

»1995-2001

Fixed effects regression with nationwédenty-level fisca
data as a proxy for decentralization: a measureedical
balance, and the ratio of counties’ aggregate elipae to
total provincial expenditure. Other explicative iadtes
include: the provincial per capita GDP, the runddAn ratio
in the province, the provincial fertility rate, atitk illiteracy
rate.

The study finds that more decentralized provincase
lower infant mortality rates than more centralizexes,
The authors conclude that in order for decentridinato
achieve the desired effect it is important that ntms
receive intergovernmental transfers but it is atsportant|
that they have their own fiscal autonomy.

=

Yee (2001)

A panel data
29 Chinese
provinces in
1980-1993

01980-1993

Panel data examining the relationshipwden severd
indicators of health care performance -the numibeiootors
per 10.000 people, mortality rates, hospital beets1®.000
people, and local health care expenditures-, ambus
measures of decentralization. These include twadc#tdrs
of fiscal decentralization —the ratio of local goweent
expenditure to central government expenditure,thadatio
of local government expenditure to total governn
expenditure- , and two other indicators of politi
decentralization.

IThe results show that fiscal decentralization hagn
beneficial to the health sector in terms of redg
mortality rates and increasing local expenditurehealth
care.

ent

tin

Source: Authors’ own elaboration.
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Table 2: Advantages and disadvantages of main fiskkdecentralization indicators

Variable Source Advantages Disadvantages
Proportion of sub national IMF Long time series and cross Overestimatiorof real level of local
spending over the total sectional information autonomy if local expenditures are
tightly controlled by the centre
Proportion of sub national IMF Long time series and cross Overestimatiorof real level of local

own revenues over the total

sectional information

autonomy if tax revenues controlled b
the centre are classified as sub nation
own-source revenue

<L

al

Proportion of sub national OECD (1999) Tax revenues can be Small coverage: cross sectional
own revenues over the total classified according to the tax information (1995) for 19 countries
autonomy attributed to local
governments, reflecting the true level|of
autonomy of local policy making
Proportion of local government | Dan Stegarescu |-Tax revenues can be In spite of the large coverage of the data,

taxes where the local government
controls the tax rate, the tax base
both over the general government

(2005)

or

classified according to the tax
autonomy attributed to local
governments, reflecting the true level
autonomy of local policy making

-Large cross-sectional dataset: data for

countries over the period 1965-2001

it is highly difficult to update

of

23

24



Source: Authors’ own elaboration.
Table 3. Evolution of fiscal decentralization by cantry ®

AutTaxRevDec” ExpDec®
1965- 1999- 1970- 1996-
1973 2001 1978 2001

1. Austria 19,7 17,2 48,6 51,7
2. Australia 2,9 3,0 32,7 32,3
3. Belgium 6,6 24,6 14,2 28,1
4. Canada 52,1 51,7 54,5 61,3
5. Denmark 27,3 32,6 57,2 56,5
6. France 1,9 18,0 17,3 18,32
7. Germany 7,5 6,9 44,0 35,0
8. Ireland 13,8 23 27,7 25,14
9. ltaly 6,4 14,1 17,0 26,6
10. Japan 28,3 37,9 47,7 35,75
11. Netherlands 2,2 5,0 33,5 27,22
12. New Zealand 9,1 55 38,5 10,7
13. Norway 30,4 20,2 36,5 33,8
14. Portugal 0,0 3,2 6,4 10,3
15. Spain 4,8 22,1 10,1 36,61
16. Sweden 30,8 44,7 42,8 37,9
17. Switzerland 54,3 51,5 57,2 49,8
18. United

Kingdom 13,8 5,1 30,7 22,1
19. United States 34,4 35,9 45,0 49,4

a) Iceland, Finland, Greece and Luxembourg were drdfiymen Stegarescu’s dataset
for the analysis due to insufficient obsgions on control variables.

b) Earliest data is between 1965 and 1975 and lateatisl between 1999 and 2001

c) Earliest data is between 1970 and 1978 and latatisl between 1982 and 2001
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Table 4. Descriptive statistics

Std.
Variable Mean Dev. Min Max Definition Source

Infmort overall 11,8 8,1 2,4 64,9 Infant mortality rate per 1000 live births A
between 4,0 7,4 26,0
within 7,0 -9,1 50,8

AutTaxRevDec overall 19,2 16,7 0,0 61,5 Sub-national own tax revenue over general govertiizgal revenue. Taxes B
between 16,2 0,3 56,5 included in the numerator include only those whehe sub-national
within 3,3 7.7 32,4 government can change the tax rate, the tax basetlor

ExpDec overall 33,0 14,9 3,2 62,6 Sub-national government expenditure over total gawent expenditure C
between 15,5 4,0 59,4
within 3,7 20,6 49,7

Income overall 20363,5 6192,9 6814,6 54285,3 GDP per capita in 2000 US dollars A
between 4447,1 11457,1 32489,8
within 4433,9 8019,5 42159,1

Doctors overall 2,1 0,8 0,8 4,4 Practising physicians density per 1000 population A
between 0,6 1,3 4,0
within 0,6 0,7 3,7

Alcohol overall 10,7 3,7 3,1 20,8 Alcohol consumption, litres per capita A
between 3,4 4,5 17,5
within 1,6 5,8 15,6

Tobacco overall 33,6 8,7 18,7 61,0 Percentage of population who are daily smokers A
between 6,4 19,7 45,2
within 5,6 17,9 53,5

Education overall 8,3 2,0 2,4 12,1 Average years of schooling of population aged Idryand over D
between 1,8 3,8 11,0
within 1,0 55 11,2

Sources of data: A.- OECD.Stat Extracts; B.- D&g&rescu’s dataset (2005); C.-International Magdtand Government Finance Statistics (World B&d,0); D.- The
CEP-OECD Institutions dataset 1960-2004 (Nické)D&)
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Table 5. Estimation results: Panel Corrected Standa Errors ®P

Infant mortality (In)

Regressors
Regressors (In)  Coef. z (In) Coef. z
AutTaxRevDec -0,05*** -3,1 ExpDec -0,18*** -3,3
Income -0,22*  -1,7 Income -0,16 -1,2
Doctors -0,17* -1,8 Doctors -0,18* -21
Alcohol 0,08 1,1 Alcohol 0,04 0,6
Tobacco -0,04 -0,9 Tobacco -0,04 -11
Education -0,21** -2,0 Education -0,27**  -2,5

*** . significant at 1%; ** - significant at 5%; * significant at 10%
a- The estimations include country and year dummies
b- t statistics computed with panel corrected stah@rrors robust to heteroskedasticity and autelation

Table 6. Estimation results: OLS with Newey-West sindard errors

Infant mortality (In)

Regressors
Regressors (In)  Coef. z (In) Coef. z
AutTaxRevDec -0,05** -2,2 ExpDec -0,29*** 4.7
Income -0,40* -2,4 Income -0,25 -1,4
Doctors -0,20*  -1,7 Doctors -0,17 -1,6
Alcohol 0,11 1,2 Alcohol 0,01 0,1
Tobacco -0,07 -0,9 Tobacco 0,01 0,1
Education -0,29** -2,0 Education -0,33* -2,5

*** _ significant at 1%; ** - significant at 5%; * significant at 10%
a- The estimations include country and year dummies
b- t statistics computed with Newey-West standarore robust to heteroskedasticity and autocoroelat
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Table 7. Estimation results: Feasible Generalizedéast Square&®

Infant mortality (In)

Regressors
Regressors (In)  Coef. z (In) Coef. z
AutTaxRevDec  -0,02* -1,7 ExpDec -0,13%* 27
Income -0,20*  -1,7 Income -0,15 -1,3
Doctors -0,09 -1,1 Doctors -0,07 -1,0
Alcohol 0,07 1,2 Alcohol 0,05 0,7
Tobacco -0,01 -0,2 Tobacco -0,01 -0,3
Education -0,22**  -2,2 Education -0,25%* 27

*** _ significant at 1%; ** - significant at 5%; * significant at 10%
a- The estimations include country and year dummies
b- t statistics computed with standard errors robubketeroskedasticity and autocorrelation
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