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ABSTRACT

The spéal allocation of citizeraccesseg@ublic services igypically influenced by factors

related tacitizen demand, but alsby other factorancluding political considerationsiNe

devel op a method to quanti fy spatalaccepsdad i ti c al
services. A regression moddlthe allocation of a public service is first buisingcitizen

demand and related variables explanatory factor3he model fit improves once political
variables are added to the mqdeith some part of the spatiallocationof service units

being eplained by the political variables. By using Operational Research methetsen

show that, had these same politically explained units instead been optimally allocated, citizen
access would have improvethe effet isquantified in terms of citizen tval distance

which is one measure of welfare in 8phallocation problemswWe apply the mthodto two

different public services in the state®#do PaulpBrazil. Weshow that, for both services,

after controlling for citizen demand and related variables aftedincorporating as

explanatory variables the official program objectivubsyre is evidence of politically induced
allocations Theresulting effect for citizenis longer travel distancesn average

Interestingly for thetwo differentpublic services studiethere is a degree of similarity in

which regions are underserveadther than a case whemeinicipalities or regioneot getting

one servicbeingh compensatedo by getting the other
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1. Introduction

It is well documentethat theprovision andallocation of differentypes of public services is
affected by political motivesAn example is that public spending magrease close to
elections especially for public goods that directbrge citizens(e.g. Shi and Svensson,

2006; Drazen and Eslava, 201Bpr services where the spatial allocation is important,
another effect is thabsnemunicipalities/regions/locatiorexre favoredas thee is more

political leverage fronallocating a service in a certain region than if allocating it elsewhere
In line with this argument, differemntities of the public administration, such as states and
municipalities, may be involved inrautually beneficial political exchangerhich affecs the
spatial distribution of centrallgdministered programs. These and other political effects can
certainly be of relevance for the spatial allocatioa @fide range of public serviceSolden

and Min (2013) review the theoretical and empiricatliet ur e on such ,Adi stri

with additional references in Lara and Toro (2019)

The goal of this paper is to develop and illustrate a method to evaluate whether other factors

than those related to citizen demaimdparticularpolitical motives affect the spatial

allocation of public services, and to assess the implicatiomg ci ti zensd spati a
thereof Regression analysis is used to build a model to explain which cdefacto

determine how the public service o are allocatedVe thenuse the fact that sonoé the

public service unitamplementedare discerned, in the regression analysis, as primarily

A p ol i This fachis incorporated into a locatiatocation problem, from Operational

Research (OR), where we comparmeasureat i t i zens®6 spatial access
allocation to the spatial access if the politigaleterminegublic serviceunits had instad

been allocated optimallfComparing withan optimumallocationfollows the argument of

Golden and Min (2013) that, in order to evaluate political effects and politically induced

imi sall ocati ono, a benchmark should first be



We analyze thesguestiors through the study of two differenentrally administeredublic

services in the state of Sdo Paulo, Bratile first public service is the One Stop Shop
program Poupatempo (AiSavetimeo), a Citizen S
persoml documentand also sociaervices in the same physical location and that is

i mpl ement ed i n manicipeitiesfPaulids,2@03; redakisserg 202The

secondpublic service is AMEan acronym foAmbulatorio Médico déspecialidades

network ofSpeciaty Outpatient Medical thics,i mp| ement ed i n some of t
municipalities and healthcare regidiYamada 2008;Barradas Barata et al., 2018oth

programs are administered by centraligeate leveplanning offces, each in its own

departmenb f t he st at e 6 sAltlcoagh Paumatempb biad leeandistr a c y .
established n t he e n dthetivo ptogransvéréimpkrentedat scalein the

entire statefrom around 200 until 2012,which is theperiod with which the study is

concernedEach program is analyzed separately.

We firstanalyze the determinants of where the two public seraieeallocatedusing a
regression frameworkNe thereforescrutinizethe official objectives of the prograam

terms of improving access to pubdiervicesThese objectives are translated into citizen
demandrelated variables and used as explanatory variablbe regression modelVe also
include other variables that are typically discussed ifhitdrature on the allocation of public
services (with some variatias towhich variables are included in the Poupatempo and AME
regressions Somepublic service unitare not explained by thatizendemand (and related)
factors only Based omnwell-established political economy theor@msthe allocation of
centrally administered public gogdse add political variable® the modelsindagain assess
how well theallocatiors observedare explainedThe fit is now bettern particular, having a
local political leadership from the same party as the state governor helps explaining the

observed variation in the public service allocatidse output from the analysesfisr each



of the two servicess (small) set of actual public service unitsioh i ch, i n the pl ar
choice between alternative locations, we primarily see a political rathea ttiipen

demandrelated motivation.

Secondwe use locatiorallocation analysiso determine an optimal spatial allocation of the
public service units, given the officially stated criteria oftthe publicservicesMore
specifically, for the units considered politically determinadihe regression analysisg
construct a counteattual allocation, which is the allocation obtained if these haidbeen
optimally placedThe average travel distance is one measure of welfare in spatial allocation
problems, and the average travel distance is compared between the politicallyreechstrai
and unconstrained allocatioWe thus compartheaverage travel distance in the actual
allocation to thewveragedistance in the allocation that, instead of allocating seondsin
thelocations considered politically motivateadakes an optimalpatial choice of the same
(number ofjunits. Themethod suggesthat there arenodest yet nomegligible coss, in

terms of cizen®spatial accessf politically motivated allocations of Poupatemgad

AME.

In the paper, weomplement thanalytical models with evidence from interviews conducted
with relevant actors involveith Sdo Paulo state politics and in the two public service
progamsThese i nterviews corroborate the paper 0:s

public service unitare spatially allocated.

The paper proceeds as follows. Secflarviewsthe literature on political influence the
spatialallocation ofpublic goodsand services and highlights our contributions in relation to
the literatureSection 3 briefly discusses the Poupatempo and AME programs aection

4 a regression analysis conductedaiming to determingvhich factors influence where the

two public services are implementedcluding political factorsSections uses location



allocation analysiso constructounterfactual spatial allocations to the unfitsm sectiord,
that are primarily discerned as politically motivatéd.impact measuris then derived,
guantifying the impact of politically motivated allocattom n ¢ | travet déstarecés
Section6 draws on the literature on model selectiodévelopfurtherrobustness results
Section 7iscusses and conclud@fie Appendix haadditional details on some of the

analyses.

2. Political effects in the spatial allocation of public goods and services

There is darge empirical literaturen political effects irthe allocation otentrally
administeregublic goods and servicanuch of which is summarized by Golden and Min
(2013) Several different political motives behind allocations have been scrutinized, based on
theories of distributive politics, andrange ofcentrally administeregublic goods and

services have been studjsvith intergovernmental granfgobably beinghe most common

study objectin many studies, citizen demand, the official policy objectives and other related
factors are first incorporated into a regression model, after which political motives are
studial, using the same mod&uch an approach is followed by e.g. Schady (2000), Case
(2001), Dahlberg and Johansson (2002), Tavits (2@&muth and Stoffel (2012nd

Jarocinska (2022)vho analyze, respectively, the allocation of Peruvian social funds,
Albanian block grants, Swedish environmental grants, government grants in Nordic
countries, intergovernmental grants in Germamd intergovernmental grants in Spain
Although the demand related (and political) variables may differ from stustudy, a
similar Apolitics after contr @asoinstmdggsof or ot he
other outcomesn e.g. Castells and Sef@llé (2005), studying infrastructure allocation in

Spain; Banerjee and Somanathan (2007), studying the gmowigeducation, health services,
water, electricity and other public goods in Indin (2011), studying electrification in

India; and Carlitz (2017), studying water provision in Tanzanie point of departure of our



analysis will be similar to theséuslies.Although virtuallyall papers study spatiallocations
(e.g. regional, municipal), there is a difference in how explicit the spatial argument and

analysis is, a point to which we return below.

In addition to having a similar sap in terms ofnalyzing demandelated and political
variables a common denominator in the literature is gtatliesoftenaim at determining
whether politicians allocate resources according to either of two competing models of
distributive politicsi targeting of pulic goods and services to swing constituencies or to core
constituencies. The swing vs. core debate is summarized by Golden and Min (2013), with
early theoretical references being Gmd McCubbins (1986), Lindbeck and Weibull (1993)
and Dixit and Londrega(1996)%2 We follow e.g.Schady (2000), Case (2001) and Dahlberg
and Johansson (2002)ted abovein that political variables enabling a study of both
hypotheses are defined and analyzed. In our case, the political effects favor the core voter
hypotesis, and the study of political effects in the spatial allocatiam@érson public
serviceoffices is to the best of our knowledge novelty in itself. A second focasd
contributionof our study, however, is assessing the impact on citizens from such political

allocations

Depending on thpublic good and theutcome variable studied (e@entral government

grantsto regionsor local school resourceandthedata sourcegsed(central ggernment

2 The Lindbeck and Weibull (1993) and Dixit and Londregar9@)9nodels entail a swing voter

prediction. Voters value not only public goods but also ideology, preferring different points onighleft

scale. A candidate seeking to maximize votes will target the least ideological voters, as these are
easiertopeisade (ficheaper to buyo). I n empirical work, the
proxied by the difference between the candidatebds vot
election, the more swing voters). More resources shoufdgbéeo regions with closer past elections.

Cox and McCubbins (1986) instead reach a core voter prediction. Assuming risk averse candidates and

different risk in investing in core vs. swing voters, candidates favor their own supporters. Golden and

Min (2013) have a fuller discussion, including the issues raised by the fact that the models are based on

individual behavior whereas the data is typically at the constituency level.

8 An additional theoretical reference is Grossman (1994),axfpticitly models the question of political

alignment between different levels of government, as a determining factor in the allocation of grants
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dataon grantspr household surveyand census data on local public goods provjsithrere

is a difference in whatonclusiongan be drawfrom a studyfinding political effects.Data

on grants to regions do not directly inform on public goods provision in those regions, hence
political allocation effects do not directly translate intoedfect on théevel of public goods

and servicesor welfare* Data from lower administratévlevelson public goods allocations
onthe other hangas in Banerjee and Somanathan, 20p&)haps better reflect beneficiary
welfare, but may be harderliak to politically determined allocains. The difficulty tolink
political effects to a measeiof welfare is exacerbated by the fact that benchifoark
counterfactualor optima) allocations areypically not derivedGolden and Min, 2013}t is
thereforedifficult to assessvhether politicdly inducedallocatiors ultimatelyresult ina

different level ofbeneficiary welfare than if there had been no political effddts present

study, through the type gfublic services studies, and the measures and methods used, takes

steps in overcoming some of thesmllenges

Compared to the allocation of e.g. intergovernmental grants, the allocatientkfor in-

person service delivenas in the current studig a problem in which the spatial aspect is

more explicitOnecomponent of welfare evaluations of such allamaiis related to
individual sd spati al oatawldime. Withtatarge @pgrationalr a v e |
Research literaturand established methods to derive optimal spatial allocations of such
serviceqrefer to e.g. Marianov and Serra, 2002; &8lkvand Eiselt, 2005; ardé Smith et

al., 2018, it is bothpossible to establish a counterfactalibcationand to link political

ef fects to i ndi vAnadditiona féatute ofdhgpatial albdaton anc e s .
problensherest udi ed i s t rHotbeingrestvictadh usethetpublic sarvaid

the home municipalityegiononly, investments in one municipality benefit also other

4 Some studies on grant allocation have additional data on how grants were used, e.g. Palaniswamy and
Krishnan (2008).



municipalities. Such spillovezffectsare automatically incorporatéal the analysisvhen
travel distances are evaluat@&ifferently, in astudy ofe.g.infrastructure grants to regions or
municipalities, spilloversuch as thad road does not only benefit the region in which it is

built, are typically notaccounted faP

The above said, it should be stressed that some studambjaecounterfactual allocations

and/or welfareCastells and Sol®llé (2005) use a theetical model to derive a suggested

optimum for infrastructure investments in Spdiased on aaquity-efficiency tradeoff.

Political variablesare then added arlde models estimatedParameter estimatésom such

a modelcould potentialyb e used to esti mate by how much pi
allocationsbased on arquity-efficiencytradeoff only Burgess et al. (2015) study ethnic

favoritism (a literatureelated to the distributive politics discussji@md road building in

Kenya. A counterfactual Aoptimal 06 road net wo
favoritism influene the actual but not the counterfactual netwbBnkan and Mazzocco

(2021) study the allocation of discretionary federal legislator grants in the Brazilian state of
Roraima, also deriving a suggested social planner allocation of said grants. The audhors fi

quite a large difference between the actual allocation (influenced by e.g. election motives)

and the suggested optimal allocatidm.a rich literature on distributive politiés Brazil, our

work also relates to the study Bgrraz (2007pn environmental licensingn thatSao Paulo

state is the study object and that a policy implemented by the state bureaucracy (rather than

the executive or legislative branch direcikyunder scrutinyFerraz (2007) finds that, among

other explanatory factors, election motives affect the approval of environmental litenses.

5 Compared to some other studies of public goods and services allocations, there are also enhanced possibilities
to control for spatial correlations in the regression analysis.

6 Other studies on distributive politics in Brazil include Ames (398%ston and Mueller (2006) and Firpo et al.

(2015), studying federal budget amendments, which may favor certain municipalities; Arretche and Rodden
(2004), Ferreira and Bugarin (2005, 2007), Brollo and Nannicini (2012) and Bugarin and Marciunik (2017), s
dying transfers (federdb-state, federalo-municipality, or statdo-municipality); and Litschig (2012) studying

how rulesbased transfers partially become discretionary. Golden and Min (2013) refer to yet other studies.
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One critique of the distributive politics literature, discussed in e.g. Banerjee and Somanathan
(2007), Golden and Min (2013) akatamon and Posner (2013), is that studies of a single
public good may suffer from a substantial shortcoming in that governments distribute many
different goodsand servicesand a municipality/region favored in terms of one good, is
perhaps disfavored iritms of another good. In the present study we study the allocation of
two rather different public serviceadministered by two different state ministriest rather

find that there is a degree of similarity in which regions are underserved by tpakio

services.

3. The Poupatempo and AME programs

We studythe determinants of thepatial allocatiosof two differentpublic services,
Poupatempo and AMEQr the year2007-2012 The programs are brieflyedcribedn
sections 3.1 and 3.Zhe determinants of the spatial allocai@nethen analyzed in a

regression framework, in sections 4.1 and 4.2.

The study concerribie interior and coastal areastloé state o640 Paulpan area typically
referredtoadé i nt er i o rcorBprsingdF7 2w lod O ,t248000ski aretqy 806 of its

645 municipalitiesand home to half dfs 45 million inhabitantg

3.1 Poupatempo

Obtaining personal documergrdsocial services in Brazil has long been plagued by overly
complicated and formalistic processes, petty corruption, a flourishing intermediary sector,
and a de facto limited access for those with little resources (Rosenn 1971; Castor 2002;
Fredriksson 2014 Against this background, the S&o Paulo state government program
Poupatempo was initiated in 1983 an effort to improve citizens” accespéosonal

documents as well ds certain social services first Poupatempainit was implementeh

" The excluded area is metjtan Sao Paulo.



the municiglity of S&o Paulo. It was positively received by citizand other units followed,

mainly within the Sdo Paulo metropolitan aréaroughthe physical cdocation and back

office coordination oflifferent state government authoriti®gupatempo intends allow

citizens to resolve errandsich as obtaining an ID, getting an excerpt from criminal records,
renewing a dr i v e ngda unemploynens enefitmmlesstme gndist er i

fewer visits. The reform is implemented in addition to tlyady bureaucracy for attending to
citizens, and a citizen can use any Poupaten
gained considerable usaigethe areas where it had been implemeraed, ha received

mostly positive evaluations (Ferrand Lima,2006; Mota Prado and da Matta Chagidl1).

For one of the most common errands at the Br
least 80% of individualasedPoupatempo rather than the legacy bureaucracy, shortly after

the implementation of theoupatempo units (Fredriksson, 2020). Fakeates are very high

also for other services.

The 20082011 expansion of Poupatemipgplementedl6 new unitsn interior S&o Paulp

with the overall goal of giving citizens across the state access to the skr?@é7 only

four out of 606municipalities in this region possessed Poupatempo. diitsplanning of the
expansion was done by the ANew Opdédasatdtheons o u
S«o Paul o st at éheerretary aiiblic BlanagenzehiAmang the spatial

criteria usedfor the planning of where to place new Poupatempo wnéie that the units

should be spread across the state, not be placed in municipalities with too little population

(only municipalities with mor¢ghan 100.000 inhabitants should be considertbd} the

region of placement should also have certain economic activity as measured by the number of

8 The name of the Secretary and the placement of New Operations hassiighittglover the years. Laws from

1997, 1998 and 2008 contain Poupatempo placement guidelines (high degiand public transporproximi-

ty) and establish who should identify, analyze and propose locations (New Operations), and who decides (head
of the Secretary) (Governo do Estado de Sdo Paulbg)2There are no specific geographioal other criteria
however, and the secretary (who reports to the governor) has some discretion in the implementation decisions.
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firms, and that, all else equal, regions with many populous cities together should be under
weighted.The latter criterion was used to assure that not all units would end up in the densely

populated highway corridor stretching nertbrthwest from metropolitan Sdo Paglo

Figure 1A displays théd?oupatempexpansion on a mapppendixTableAl lists the new
units including the date of the announcement of each unit and the date of

implementation/opening

3.2AME

The Brazilian Federal Constitution of 1988 created the Unified Health SyStégin
Portugues®), inspired by the United Kingdom's National Health Sen&gSaims to
guarantee universal, equal and free access to healthcare for the Brazilian population. Sdo
Paulo is considered one of tBeazilian stateshat comes closest to the SO§ective with
respecto comprehensive healthcare for all citizeimsthe early 2000s, bottleneckere still
presenthowevermainly due to the inadeqigaccess tepecialized outpatient servicesd

with patients, due to lack of options, seeking such care inabgital networkPatients often
neeadto visit several hospital serviemits, in different locationswvhich could lead to a

worsening of the clinical conditiolBarradaBarata et al., 2009, 2010).

In 2008the Sdo Paulstate governmenmstitutedthe network of Specialize@utpatient
Medical Clinics(AME) (Diério Oficial Estado de S&o Paulo, 200Bhe main motivation for
the creation of AME was tonprove access and quality, for the entire state population, to
specialized outpatient care, andédue the existence of queues and delays in providing
such careAn AME unitis a secondary diagnostic and therapeutic guidance seriitaigh

resolution in medical specialties (exams and minor surgeA8&E unitsfurtherthe

9 Based orSeptember 201terview withthe New Operationdirector,about thel 6-unit implementation.
10 sistema Unico de Salde.
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Area excluded from study

Q Pre-exisiting Poupatempo municipalities
@ New Poupatempo units

Population density (inhabitants/km2)
0-100
100 - 400

1 400 - 900

[77 900 - 2000

[7771 2000 - 3000

Figure 1A. Map of SGoPaulqg with 606 municipalitiesn the study arealisplaying2007 population density,
pre-existingPoupatempaonunicipalities(hollow circles) and.6 new Poupatempo unjtsnplemented 2002011
(solid circles).

Thick borders - Healthcare network regions (RRAS)
Thin borders - Healthcare regions (RS)

Area exduded from study

O University teaching hospitals
@® AME units

Figure 1B. Map of S&o Paulpwith 11 regionalhealthcaraetworkregions(thick border3, 57 healthcare
regions (thirborder$, pre-existing university teaching hospitals (hollow circles) 8dAME units
implemented 2002012(solid circles)
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integration and constitute a middle complexity leviektweerprimary healthcare units and

the hospitalnetwork for those seeking specialized outpatient ¢are.

AME units are implemented at the healthcare region level and 31 57 tiealthcare regions
in interior Sio Paulmbtained an AME unit in the 202012 period? The 57 lealthcare
regionsconstitutea middlelevel of thehealticareadministrationwith thelower levelbeing
municipalities andhe higher levebeinghealthcareetworkregions(11 in the study area of
interest)!® In general, a AME unit, located in aertain municipality in @ertain healthcare
region,attend to patientgeferred from the municipal primary healthcastwork, from
within the larger area covered by the healthcatevorkregionto which the healthcare

region belongd?

Theplanning of the networkf AME unitsinvolves at least two decision level8The

decision to implement a new unit, and its placement, is decided cebirdalig¢ head of the
Sao Paulo statdealth Secretarya function appointed by the state governor. Input to these
decisions is provided by tleatecoordinator for theegionalhealtitaredepartmentandthe
statecoordinator fothe management of health service contrattse planning othe exact

servicesan AME unit should contain, once decided upon, is done at a more local level, using

TAl'l AME units discussed in the text are figeneral o un
AME units, implemented in the study area in the timequkaf interest, are excluded from the analysis, as they

serve a slightly different purpose.

12 Additional units were then only added from 2016 and onwards, hence there iscaavélli ned Af i r st wav
implementation in the 2002012 period. The very firgtnit was implemented in 2007, before the program had

been officially announced, in April 2008.

B3 There is thus an average of 5.2 healthcare regions per healthcare network region, with numbers ranging from

two to 12. An additional division exisishealth@re departments, which, in S&o Paulo, sometimes coincide with

the healthcare network regions (but will not be discussed in the paper). The regionalization of healthcare thus

consists of healthcare regions (Regifes de SaR®), healthcare network regiofRedes Regionais de

Atencao a SaldeRRAS) and healthcare departments (Departamentos Regionais dé B&le

4 We have reviewed, for each AME unit, the municipalities it attends to. To the best of our knowledge there is

only one unit Promissapthat attends to municipalities in another healthcare network region than where the

AME is situated. The case concerns a few fAborder muni
region in question.

15 This section builds on interviews with ditecs at the Sao Paulo state Health Secretary, in 2021, about the

situation in 20072012 and Yamada (2008)
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local health and service data and inpAisiong the data used in tiflere-implementation)
planning processes aitee epidemiological profile of a region, indicators of damd not
attended totfirough e.g. a comparison of medical visits per capitifferent regionsand

indicators of thenealthcaresupply capacity oflifferentregiors.

Figure 1Bdisplays the AME implementatioimportantly,before and during thegeriod with
which the study is concernea few large university teaching hospitals performed a de facto
function similar to the new AME uni{8arradasBarata et al, 2009; Bittar & Magalhaes,
2010. These hospitals are also displayeé#igure 1B, and aréurther discussed in the below
analysis Appendix TableA2 lists thehealthcare regicand municipalitiesvith AME units

implemented during 2062012 including thedate of opening®

4. Using regression analysis to study the deterimants of the spatial
allocation of Poupatempoand AME

The analysiss done in a similar way fahe two public servicesnder studyWe first define
the relevant data to analyZer Poupatempo we use municipality level data, restricting the
dataset tdarge enoughmunicipalities that were candidates to get a Poupatempdronihe
AME analysiswe usedata at the healthcare region levidledata is praeform (typically

from 2007),in order to capturéhe situation when allocations were decidgdn.For each of
the two public services, wigst add, in the regression analygsta reflecting the official
program objectiveandcitizen demandWe also usepatial variablesThese variables are
adapted to the problem analyzed, and, in the caa®l&f, take the regionalization of

healthcare into accourdditional variables, typically discussed in the literature on the

18 There are some differences in the information presented in Appendix tables Al and A2 (and in the political

analysis that follows), with respectdates. For Poupatempo, a wietlown program around 2007, we consider

the most relevant date and time period to be the announcement of the Poupatempo units. At the time, many
municipalities had requested uni pditcal impodance.b-er AME awar de
virtually unknown in 2007, and although a technical planning list of units existed in 2008 (Yamada, 2008) (all

of which were not implemented), we consider the actual implementation of the unit as the event that could carry
acertain political importance. The program only became known, gradually, starting in 2007/2008.
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allocation of public services and healthcare, respectively, are also analyzed. After these steps,

political variables are added tloe analysis.

For each of the two public servicedpgit regression specification is estimated usiatp
from the candidatéocations to get the public servigmunicipalities and healthcare regions,
respectivelyjndexed byi). The dependent variabdeis the probability of docation getting
the servicewhich is modeled as a function wdriables representirtge official program
objectivesdemanedrelatedvariables spatial variables, other variables hypothesized to
influence the allocation, angblitical variables(the vector of variables).f are the

coefficients to be estimated ands anerror term,

I T— 1 T o | o8- 1)

The fit is assessed with the (pseudeddriared, and, more importantly, through the allocation
predicted by the estimated modehking Poupatempas an exampleave thus estimate the

model and use it to predict ePaupdtempouireithei pal it
propensity score). We then compare the predi
highest propensity score, to the allocation actually implemented. If an actual Poupatempo
municipality is consistentlin the top 16, we caider it explained by the model. &bxercise

is repeated for each inclusion of additional explanatory fadtaiding political varables

A correspondingpropensity scoranalysis is done with AME units and healthcare regténs.

4.1 Poupatempo

The analysis of Poupatempo is done with municipéiel data A pre-reform (2007)

population threshold of 80.000 inhabitargsised for a municipality to be includedvhich

7 1n addition to the standard logit regression modelawes 0 use Firt hés (lkgdid&) penali
estimation to handle smabmple biasand, in thdPoupatempo analysis, a spatial lag model (Appendix 3),
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results in a dataset 62 candidate municipalities to get a Paepapo unit:® Tablel
summarizevariables related to official program objectives, citidemand and spatial
accessibility and also a political variabl&gr the 16 municipalities that obtained a

Poupatempo unit, and for the 36 municipalities that did not.

As planned and stated by the Sdo Paulo state government, the Citizen Service Centers were
implemented in mostly larger cities (Taldlerow i). Also inline with the stated objectives,
Poupatempo was placed in municipalities where the surrounding region on average is less
dense, as seen by comparing the regional density variables inITates xii-xiv), for
Poupatempo and ndPoupatempo municipalitied. model with two variables, representing
population and surrounding regional density, should therefore fare quite well in explaining
the Poupatempo allocation. In terms of implementation in the regression analysis, we use the
(pre-reform) number of drivés license renewals in a municipality (Tatleow iii), rather

than population. This variab{&urther discussed in Fredriksson, 20803 measure of actual
demand of bureaucracy services provided at Poupatempo and is highly correlated with both
populaton and the number of firms. For regional density, we follow Weibull (1976) and use

a standard accessibility measure, which equals the sum of the population/distance ratios for
surrounding municipalitie¥’ The less dense is a surrounding region, the smilé number.

Two such measures, with different distance cut@@®skm and 50 km)are in Table, rows

Xvii-xviii .20

The results from including, in regressi@), only the renewal and accessibility variables are

in Table2, column 1. From the Rquared, one can infer that about half of the variation in the

18 One Poupatempo unit was implemented mumnicipality of 94.000 inhabitantéCaraguatatubawhich was
slightly counterfactual to the stated 100.@f@€eshold, which is why we chose a populatiorshiold below
100.000.

¥ For each candidate municipalitywe calculaté®a/dai+Ps/dsi+..., where Ris the population of surrounding
municipality A anddai the distance between the centers of municipalities A aard so forth. A, B, .. are
municipalityi:s surrounding municipalities, up to a distance cutoff.

20The corresponding variables are calfeztessibility30andAccessibilitys0.
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Poupatempo dummy is explained. Based on the propensity score, 12 of the actual
Poupatempo municipalities asenong the tod6, a result which is robust to changes in which

of the different demancdelated and spatial variables frarablel that are included*

We also included other variabldsat could impact demand for the Citizen Service Centers
variables typically discussed in the public services literature, but not explicitly mentioned by
Poupatempo. We thus checkegdpulation growthincome/capita, GDP/capitgears of
education Human Development Index, number of vehicles/capita, fraetitthrout birth
certificateandilliteracy ratewere significant irregression Iadded one at a timepnly

illiteracy rateand (sometimes) population growth are significantfateincluded in

column 2 ofTable 2 The predicted allocatiodoes not charegmuch from when only

including a demand and a spatial accessibility variable.

The results so far indicate that the above simple models correctly predict 12 out of 16
Poupatempo units. These units are exactly the first 12 units of the expansion to me@thnou
by the Sdo Paulo state government, up @07 (TableAl). Four of the 16 units were
instead announced later (2008/2009), arldast two units, Caraguatatuba and Tatefief to

Figure2 in section %, arenot explainedy the simple model

Political variables

A state government program such as Poupatempo will depend on cooperation at the local
level, i.e. with municipalities, for a successiuplementation. This may concern finding the
land or the appropriate physical space, building peretitsMunicipalities and their political

leadership may also differ in theittitudes towards the prograPoupatempo was initiated

21 The regressions shown use the Accessibility&@able(Table 1, rowxvii). Based on interviewsith
Poupatempaofficials we initially included also an indicator of whether a municipality is a regional capital
(within the stdaumrmy ahedhaertiindrthwedi vighways Anhanguera and

Bandeirantes, starting in metropolitan S&o Paulo, pass through the municipality). Once controlling for demand
and regional density, however, these variables were insignificant and excluded from the model.
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| Share of municipalities with PSDB mayor, 22008

| 1 2 3 | 4 5
Sample:All 52 m_unicipalities that are considered to have been candidates, in 2007, to get a Poupatempo  No Poupatempo Difference
Poupatempo unit significant? Data sources
N=16 N=36 (Column2&3)

Demand related variables

i Population (in2007) 260k 138k Yes SEADE

ii | Number of lusinesses (in 2007) 6581 2704 Yes SEADE

iii | Number of diver's license renewals (@Q2, 2008) 7161 3297 Yes DETRAN

iv | Population growth (average yearly rate from 1997 to 2007) 0.0149 0.0164 No SEADE

v | Income/capita(in 2000, household income divided by.of household members, in misalaries) 3.04 2.41 Yes SEADE

vi | GDP/capitgin 2009), in 2009 Reais) 23434 19730 No SEADE

vii | Education(in 2000, averaggears pf studyf individuals aged 154) 8.02 7.30 Yes SEADE

viii | Human Development Indgin 2000) 0.832 0.811 Yes SEADE

ix | Vehicles/capitgin 2009) 0.540 0.472 Yes SEADE

x | Fraction without birth certificatgin 2000) 0.0046 0.0058 Yes IBGE

xi | llliteracy rate(in 2000, individuals 15 or older) 0.056 0.071 Yes SEADE
Spatial variables

Separate population and distance measures

xii | Population of municipalities within 30km road distance, excluding own 181k 319k No SEADE, MapQuest
xiii | Population ofmunicipalities within 50km road distance, excluding own 476k 733k (Yes) SEADE, MapQuest
xiv | Number of municipalities within 30km radius wittore than50000inhabitants 1.44 2.56 No SEADE

xv | Road distance tthe closest other candidatenunicipality(or preexisting Poupatempo) 50.9 km 33.4 km (Yes) MapQuest

xvi | Road distance to closest biggaunicipality 88.5 km 39.6 km Yes MapQuest

Accessibility: Sum of surrounding municipalities' population {irousands)/distance (in km) ratios

xvii | Accessibility measure, municipalities within 30km 12.31 24.14 No (t=1.49) SEADE, MapQuest
xviii | Accessibility measure, municipalities within 50km 22.08 38.18 No (t=1.64) SEADE, MapQuest
Politicalvariable

Xix 0.50 0.22 Yes TSE

Table 1. Variables related to official program objectives, citizen demand and spatial accessibility for the 16 municipalitiesinieat @Btoupatempo urstnd
for the 36 municipalities that did nobtain a unitColumn 4 indicates if differences are significant at the 5% (10%) IB#ADE is the S&o Paulo state data
entity, DETRAN the state department of trandiGE theBrazilianstatistical agencgnd TSE (Tribunal Superior Eleitoral) is the federal election authority.
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Dependent variable: Poupatempo dummy

1 2 3 4 5 6
Renewals 0.00103" 0.00078Y 0.00090% 0.000887" 0.000633 0.000616
(in thousands) (0.000299) (0.000310) (0.000419) (0.000273) (0.000270) (0.000324)
Accessibility30 -0.0000699 -0.0000847 -0.000126 -0.0000602 -0.000068% -0.0000840
(0.0000312)  (0.0000361)  (0.0000570)  (0.0000285)  (0.0000325)  (0.0000449)
llliteracy rate -91.31 -231.3" -76.43 -159.6
(58.77) (112.1) (53.07) (84.05)
Population growth 17.25 42.10 14.60 37.02
(75.03) (77.36) (64.71) (65.55)
PSDB mayor (dummy) 4111 2.790
(period: 2005-2008) (2.207) (1.618)
Constant -4.555™ 2.240 9.361 -4.004™ 1.939 6.319
(1.235) (4.470) (6.464) (1.1112) (4.018) (5.191)
Estimation method ML ML ML PML PML PML
N 52 52 52 52 52 52
pseudoR? 0.504 0.546 0.637
AIC 37.84 39.12 35.29 -1.573 16.30 14.25

Standard errors in parenthesgs,< 0.1,” p< 0.05,”™ p < 0.01. MLi Maximum Likelihood, PMLi Penalized ML.

Table2Logit regressions of the Poupatempo dummy on the nunmdademandfordr i v e
bureaucracy serviceapdthe spatial accessibility measyowlumn 1);then addingdult illiteracy rateandavemlge yearly population growtlasolumnz2),
subsequently addingdummy forwhetherthe 200508 mayor was from the PSDB pafgolumn 3) Columns 46 are robustness regressions estimated using
Firthds (1993) Penalized madealiwithpotentialiskadtdamplalwas.d ( PML) met hod, to
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by PSDB(the Social Democracy Partyyhich held the presidency in Brazil 199802, and
which held thegovernorpositionin the state o8do Pauldor 28 yearsfrom 1995 until 2022
Mota Pralo andda Matta Chasin (2L1) argue, based amterviews with Poupatempo

officials, that having a political ally asayor helped th®SDBstate governmernitnplement

the project irone of thepre-2007 Poupatempo municipiadis. Brazil hasa four-yearelectoral
cycle, withstategovernor(and state parliamenglections in2002, 20062010,and so on,

anda municipal election calendar that is staggered by two years (e.g. mayor elections in 2004
and 2008. Tablel shows a large and significant differena the fraction of PSDB mayors
between the municipalities obtaining and those not obtaining a Poupatemgoruhi¢ years
200520082, the period during which most of the new Poupatempo units were announced
TableAl provides additional data on potential political effects in how fast Poupatempo units
were implemented, once announced. The units seem to be implemented faster, once

announced, in municipalities with PSDB mayors.

We next follow the above discussed papéerslistributive politics to asses if there is any
support for either the swin@r core voter hypotheses anddmePoupatempo urstare

explained by political effect@vith theinitial evidencepresentedn Tablel pointing towards

the core rather than the swing voter hypothesBdlitical variables are thus added to the
regression model, and the degree to which the 16 implemented units are explained is once

again assessed.

In the theoretical modela candidate ropolitical party makes a promise before an election,
onwhich citizens then vote. Subsequently, promises are implem@etddpdecause of a

reelection motiveAlternatively, and more relevant here, there is an incumbent (party,

22 Mayors being elected in 2004 serve from January 2005 until December 2008.
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politician, governoy (in our case the PSDB governor elected in 20@@giding on the

distribution of public programs in the current period, to affetire election outcomes.

The empirical analysis is similar to the analysis in Case (2001), Tavits (2009), and several
other paprs.To testthe swing voter prediction, we study if the degree of electoral
competition in the 2004 municipal electidatermines dasequent Poupatempo allocatighs
We use two alternative measures of electoral competitior? $ilBvote margin, and a
measureofth@ e f Y echumber of iy forthecoravotdriprediction, sv@
use &2006-2008PSDB mayor dummwgs an indicator of potential alignment vthe central
level. A potential favoring of municipalities with PSDB mayors canaddition to the above
discussed theetical modelsbe justified as follows:)ithe state government would

selectively allocate public programsitoc or e 6 mu hbc a p & b ceeléectom y or s 6
probabilities and ii) the mayors would, in turn, rally for the governor in elections. Such a
channel of mutually beneficial governorayor exchanggives predictions similar to theore

voter model?

We do not find support of the swing voter theary. that municipalities with more contested
electionsareprioritized. Theestimated coefficient on thunicipalelection closeness
variable is always positive, rather than negatifée effective number of mayor candidates
alsohas, if anything, a negativefeft on the probability of getting a Poupatemibe (swing

voter regressions atbscussedn Appendix 3. Table2, column3, instead addthe 2005

22 The objective would be to affect the election outcome of such municipalities in the 2008 municipal election,
which in turn could help the state government in the 2010 elections.

24We defined the PSDB votee. win/lose)margin as the difference between the PSBI runnetup vote
percentages, if PSDB won, otherwise as the difference between the winner and PSDB. Both are positive. 20% of
municipalities had no PSDB candidate; wentlised the coalition PSDB belonged to. The effective number of

candidates, a measure inspired by Laakso and Taagepara (1%7—9),—i§‘: is the number of candidates

receiving votesy) candidat§dé s vote share.

25 Core PSDB municipalities would be those with incumbent PSDB mayors, who may have rallied for the
governor in 2006, then being provided the mabdriécs pr ogd
2008 reelection probability. Alternatively, migipalities are first awarded the program, then committed to rally

for the governor in 2010. Both sequences of events are plausible.
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2008PSDBmayor dummyto the above regressionghis variable idypically significant at
the5-10 percentevel, lendingsome suppotto the coe voter theory, i.e. that PSDB
strongholds may have been favored. The model in Tabéev gives higher predicted scores
for Caraguatatuba and Tattlie previoushf | eeaptained u.mhistissnatural, as both
municipalities had PSDB mayorEhe interpretation othie column3 estimatess somewhat
unclearhowever, ashreePoupatempo units, including Caraguatatuba and Tatui, were
announced in the next municipal election period (Tadle Interpretinghese units as
support tahe 20®-2008 mayor partys hence troublesomBoth municipalitiesare part of a
group howeverof ninecandidatenunicipalities that had a PSDB mayor in the two election
periods between 28Gand 2A.2. Six of these gat Poupatempo. Furthermore, Caraguatatuba
and Tatui are the only two candid&deations with a PSDB mayor in 28@012who had
previously served also as a state legislature PSDB parliamentarian. Adding this variable to
theregression modelorrectly predicts alPoupatempo units (regression not showvég
investigatel the channel furthehrough an irdepth interviewwith a lorg term PSDB
politician withrelevant handsn experience fronthe Sdo Paulmunicipatl and state politics
machineryfrom the municipalities in the coastal areas of the state, dexisions related to
Poupatempoandfrom municipat, state and federal @ction campaign® One pattern that
emerged is thattatelevel experience is very importants & results in contacts different
ministries and entiies involved in implementingrograns in the municipalities. Iinunicipal
staff hasexperience from state levelrictions, they can speed impernal handling at the state
level. The mayor+parliamentarian dummy for Caraguatatuba and iSdikely to capture

this effect, in addition to a favoring of the municipalities pef’se.

26 Interview in May, 2015.

271t is interesting that Caraguatatuba and Tatui were the most expensive units per capites ahite in the
Poupatempo cost data gathered in Fredriksson (2020) fc
can be inferred from the rather flat cost curve (Figure F1 in Fredriksson, 2020) and the relatively small

population of Caragatatuba and Tatui (Table Al in the present paper).
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4.2 AME

The analysis of AME is done with data at the healthcare region level, for the 57 healthcare
regions in interior Sdo Pauf® Similar to the analysis of Poupatempo, we start with a
regression model including data on population and spatial variables. sptatsal variable is

a dummy for which healthcare region, within a healthoatevork regionis the most central.

A second spatial variable instead proxies for the remoteness of a healthcarétnegumh a
distance measure)Ve also include two dummy variables for whether a healthcare region has
auniversityteaching hospital, or is bordering a healthcare region withigersityteaching
hospital (BarradaBarata et al, 2009; Bittar & Magalhaes, 2))14» access to such adpital
should be negatively related to obtaining an AME unit. These and other variadfiashae
explained inTable 3 andsummarized for the 31 healthcare regions that obtained an AME

unit and for the 26 healthcare regions that did not.

Regressing thAME dummy on the above variablegplains16% of the variation in the
AME dummy, as shown in colunihof Table4. Theregressions suggetstat AME units
were allocated iboth central as well as remdtealthcare regiorsnd that havingccess t@a

universityteachinghospital substitutes for obtaining an AME unit.

We proceed in the analysis by additogthe regression, one variable at a tipes, capita
measures dhe following (prereform) variables (also listed Fable3): number of beds for
inpatient hospitalizations (overall and in the SUS system, respectinalyper oficensed
healtlcarepersonnel (doctors, nursesjrsing assistanendnursing technicians
respectively?®, number of outpatiergroceduresndnumber of inpatient hospitalizatians

We also include data on mortality and GDP/captast of the variableare not significanin

28\We aggregate municipality level data into healthcare region data, using either simple summation (for e.g.
population), or a population weighted average (e.g. GDP/capita), as appropriate.

2°Doctors are licensed at the S&o Paulo medical association (Conselho Regional de Medich&R)CRig!

other professions at the S&o Paulo nursing association (Conselho Regional de EnfermagemSEPREN
Licensing is compulsory.
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the regression anchly those variables that are typically significant are maintaiméice
analysis The results are repted incolumn?2 of Table4. Approximately36% of the variation
in the AME dummy is now explained by the modéie overall picture is that AMEs have
been placed both inealthcareegions with slightly higher levels of healthcare demdod (
which mortality is aproxy) but also in somewhat richer regicausd where there & higher

level of preexisting healthcare infrastructufier which the number of doctors is a proxy)

Political variables

Allocating an AME unit in a certain geographical looatmay depend on political support at

the local level. Somewhat differently from the case of Poupatempo, there are several regional
levels and entities that could potentially matter in the decisions of where to allocate an AME
unit, including municipalitis, healthcare regions and healthcare network regions. Neither
healthcare regions or healthcare network regions are important political entities however,
which differs from municipalities. Whereas the different levels of healthcare regionalizations
have a more technical planning role, the political articulation related to resource allocation

will involve the local political leadership, and especially mayors.

Rows xvikxviii in Table 3show large and significant differendesthe fraction of PSDB

mayors between the healthcare regions obtaining and those not obtaining an AME unit, for
the years 2002012°, the period during which most of the new AME units were
implementedRow xvii use data from the most populous municip&fityvhereas row xviii

instead uses the population weighted average from all municipalities within a healthcare

30 Mayors being elected in P8 serve from January 2009 until December 2012.

31Wwith 57 healthcare regions in interior Sdo Paulo, the most populous municipality is often the one large city in
the region. These cities carry a certain political importance and are, bpdbeiation, natural candidates for
placement of public services (although exceptions exssindicated in Table A2The notion that the most

populous municipality in a healthcare region is a candidate for AME placement is supported by an early
planningpresentation by the S&o PastateHealth Secretaryamada 2008).
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1 2 3 ‘ 4 5

Sample:All 57 healthcare regions in interior S&o Paulo. AME No AME pn‘fgrence
significant? Data sources
_ _ (Columns
N=31 N=26 283)
Demand and supplyelated variables
i Population (in 2007) 392k 335k No SEADE
ii Population growth (averaggearly rate from 1997 to 2007) 0.0115 0.0115 No SEADE
iii Dummy for: whether the healthcare region has a teaching hospital; 0.0322 0.154 No (t=1.63) Barradas Barata et al.
iv whether the region borders a region (within healthcare department) with a teaching hospity ~ 0.161 0.308 No (2009), own calculations
\ Number of beds for inpatient hospitalizations, per 1000 inhabitants (in 2008) 2.95 2.57 No SEADE
U Number of beds for inpatiertiospitalizations, in the SUS system, per 1000 inhabitants (in 2( 2.01 1.83 No SEADE
Vil Number of licensed doctors, per 1000 inhabitants (in 2007) 1.53 1.47 No SEADE (CRBP)
viii Number of licensed nurses, per 1000 inhabitants (in 2007) 0.933 1.01 No SEADE (CORISR)
(¢ Number of licensed nursing assistants, per 1000 inhabitants (in 2007) 3.51 3.26 No SEADE (CORER)
X Number of licensed nursing technicians, per 1000 inhabitants (in 2007) 1.80 1.62 No SEADE (CORISR)
Xi Number ofoutpatient procedures, per 1000 inhabitants 1154 1053 No SuUS
Xi Number of inpatient hospitalizations, individuals per 1000 inhabitants 66.7 64.3 No SuUS
Xiii Mortality, per 1000 inhabitants (in 2008) 6.82 6.50 (Yes) SEADE
Xiv GDP/capita, Reais (#008, current value) 18400 17200 No SEADE
Spatial variables
XV Dummy for the most central healthcare region within each healthcetevork region 0.258 0.115 No Caliper Maptitude
XVi Total citizen distance to most central healthcare region within deddthcare network region 21.9 Mkm 18.4 Mkm No Caliper Maptitude
Political variables
XVii [ fKINB 2F KSIfGKOFNB NBIA2yaQ Y2ald LJ2-pod# 2 0.45 0.15 Yes TSE
Xviii Population weighted share of municipalities, in healthcare region, with PSDB mayor2@029 0.40 0.21 Yes TSE

Table 3. Averages of demand and supjpblatedvariables, spatial accessibility variables and other variables for the 31 healthcare regions that obtained an
AME unit, and for the 26 healthcare regions that did not. Column 4 indicates if the difference in the svsignificant at the 5% (10%) level. Examples of
outpatient procedures are medical exams or small surgeries, undertaken in outpatient units. The most central heafthaghenradiealthcaraetwork
region(row xv) is the healthcare region coniam the municipality to which the total travel distance, for all inhabitantise healthcaraetwork regionis mk
nimal. The distance variable (row xvi) is the distance for all inhabitants metiléhcare regioto the most central municipality useat the measure in row xv.
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Dependent variable: AME dummy

1 2 3 4 5 6 7 8

Population -0.00154 -0.00535 -0.00677 -0.00861 -0.000964 -0.00313 -0.00377 -0.00405
(in thousands) (0.00185)  (0.00424)  (0.00506)  (0.00527)  (0.00152)  (0.00333)  (0.00253)  (0.00272)
Most central 3.176 7.023 8.779 10.30 2.186 3.909 4,189 4.489
(dummy) (1.735) (4.182) (5.551) (5.776) (1.291) (2.830) (2.315) (2.761)
Distance to most 4.53e08 9.19e08" 9.46e08" 8.99e08" 3.88e08 6.88e08" 6.69e08" 6.01e08
central (in kms) (3.24e08) (4.21e08) (4.70e08) (4.51e08) (3.01e08) (3.63e08) (3.70e08) (3.49e08)
Teaching hospital -3.236" -11.99 -13.98" -15.52" -2.209 -7.275" -7.637" -7.679"
(dummy) (1.629) (5.341) (6.734) (7.102) (1.205) (3.502) (3.076) (3.285)
Teaching hospitalin -0.966 -1.027 -1.660 -1.698 -0.874 -0.816 -1.257 -1.266
neighboring region (0.728) (0.896) (1.106) (1.058) (0.678) (0.808) (0.962) (0.927)
Doctors per capita 3194.6" 3760.9" 4161.6" 2161.4" 2439.1° 24477

(1401.2) (1645.4) (1715.4) (1065.0) (1157.4) (1102.3)
Mortality rate 1349.1° 1271.5 773.7 1087.4 1023.9 728.4

(632.7) (705.4) (707.3) (534.0) (594.3) (614.5)
PSDB_0912dummy 2.264" 1.672
(most pgp. municipality ) (0.968) (0.800)
PSDB_0912 4.834" 3.362
(weighted) (2.163) (1.715)
Constant -0.258 -13.52" -14.03" -11.40° -0.276 -10.53" -10.72" -9.052

(0.694) (4.928) (5.638) (5.225) (0.647) (4.182) (4.861) (4.627)

Estimation method ML ML ML ML PML PML PML PML
N 57 57 57 57 57 57 57 57
pseudoR? 0.160 0.365 0.452 0.459
AIC 77.97 65.87 61.03 60.51 27.44 44.95 41.11 42.19

Standard errors in parenthesgs,< 0.1,” p<0.05,”™ p < 0.01 ML i Maximum Likelihood, PMLi Penalized ML.

Table 4. Logit regressions of the AME dummy on population, a dumepyesenting whether a healthcare region isrtbst centrain its healthcarenetwork

region thedistancemeasurdfrom Table3) anddummiesfor whether the healthcare region hasis borderinga healthcare region witl teaching hospital

(column 1);then addingloctorgcapitaandmortality rate(cal. 2); subsequentladdingthedummy for whether the most populous municipality in the healthcare
region hal a PSDB mayor in the 20e8012electionperiod(cal. 3), or the populationwveighted average ¢iie200932012 PSDB mayor dummies for all
municipalities in théhealthcareegion (ol. 4). Columns 58 are robustnessregressioms i ng Firt hés (1993) Penalized n
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region®2 Similar tothe case of Poupatempoethitial evidence points towards political

effects being relevant in the allocation of AME.

We next study political effects in the regression framework, testing the -savidgore voter
hypotheses (wittheevidence in Tabl& pointing towards theore vder hypothesis). As in

the Poupatempo analysis, we constructed two variables to test the swing voter hypothesis, the
absolutePSDB votgwin/lose)margin and the effective number of mayor candidates (based

on the most populous municipality in each heatbaegiony3 As for the core voter

analysis weusethe20092012PSDB mayowariable reported on rowvii of Table3 as the

main indicator of potential alignment with the central level

We do not find support of the swing voter theory, i.e. thahicipalities with more contested
elections are prioritized. The estimated coefficients on the two varafgast significant
(the swing voter regressions are discussed in Appendibkash)e4, column3, instead adds
the 20092012 PSDB mayor dummy to the above regressions. This variable is typically
significant at thdive percentevel, lending some support to the core voter theory, i.e. that
PSDB strongholds may have been favosedn deciding on whette allocate AME units
Column 4 instead uses the populatiweighted PSDB mayorship meas(fable 3, row

xviii) , with similar results.

After runningeachregression, we use the estimated model to predicte 3fiothealthcare
regions in propensity sore.More than75 percentof the actual AME unitare explained by

the models in column&-4 of Table4, and the degree of explanation goes up when the

2The data in row xvii.i is thus a more fAcomprehensiveo
region. Evidence that mayors of different municipalities cooperate in gegsoginrces to their region support

such a measure (e.g. AME Casa Branca, 2009).

33 The variables were constructed in a manner similar to the Poupatempo analysis (but using instead 2008

municipal election data). For the PSDB vote margin variable, around 30% of municipalities had no PSDB

candidate; we then used the coalition PSDB belotgeour municipalities had neither a PSDB candidate nor

a coalition to which the partyelongedthese municipalities were excluded from #wging voteranalysis.
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political variableis added Fourhealthcareegionswith an AME unitsee a drastic increase in
propensity score whethe political variableis added(going from column 2 to column 3nd
move from being unexplained to being explained by the mé@eh of theseegionshad a
PSDB mayoln its most populous municipaliiy the 20032012 period(the political

variable used in the regression) and also in the preceding periodZ208%* These and
othermunicipalities ardurtherdiscussed in section & which we introduce additional

model selectiormeasuresfor robustness

5. Quantifying the effectonc i t i teaeehdstancesfrom politically
induced allocations

There are a large number©perational Research methods that aim at determining the
optimal allocation of public serviceaccording to different objective functio(refer to e.g.
Marianov and Serra, 2002; Revelle and Eiselt, 2005; and de Smith et a).,;20x18
Poupatempgahe dficial objectives of thgprogram andliscussionsvi t h t he A New
Op e r a planoingenid inspireda p-medianformulation a standargroblemin location
allocation analysidJsingsuch & optimization problem,ite goal is to allocate a number of
additional Poupatempanitsin order to minimize the average travel distatocthe service

while taking already existing units into accoghthe pmedianproblemfor the 16unit
Poupatempo expansiovasdescribed andnalyzed in Fredriksson (201 %hich also

contains additional references

The pmedian methodk used to construct a counterfactual allocation to the Poupatempo units
deemed to be politically motivated, as follows: Fix Poupatempo units in all actual locations,
exceptfor the locations deemed to be politically motivatiedm the regression analysis

Then,instead of locating these units in their actual locatisalye for the distanee

34The four municipalities are Caraguatatuba, Franca, Piracicaba and Votuporanga, whist tire
municipalities where the AME units are located (Table A2).
35 Or, alternatively, to minimize travel time.
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minimizing localizationof saidunits.Finally, calculate the change aitizen traveldistance

between théhusobtainedallocation and thactualallocation.

A similar processs used for AME.The AME official objectives are in line wittacilitating

ci t i z e nascéss ® thadervieae|and the fact that AME units were located in central as
well as remote locationgs consistent with a-median formulation, the solution of which will
tend to both allocate units in population centers as well as disperse thé&siaitsindividual
can in principle,only visit an AME unit witlin herown healthcarenetwork regionhowever,
the problenformulationneeds to be slightly different to that of Poupatempoonstraint

that forbids(or puts an infinite cost ortjavel outside the healthcametwork regioris thus
added to the problensimilar to the Poupatempmalysis all actual AME units will be fixed,
except those deemed politically motivatéodm the regression analysBotentiallydifferent
locationsfor those unitwill thenbe found through the-median optimization. ThAME
optimization problem isurthermoresolvedwith theadditionalficonstraind that also
universityteaching hospitalare considered teerve the same function as AME units, which

is in line with the discussion and results in sectiorr%2.

Travel distance data betwesmnicipalities, preceform municipality population data, the
latitude and longitude position of municipality cestrend the IBM CGPLEX optimization

software are used in therpedian optimizatiorfsimilar tothe analysis in Fredriksson, 2017)

In order to illustrate the methadth the results derived so fahe first two rows offable5

summarize the resultor the Poupatempo and AME analygesections 4.1 and 4.2n

36 All AME units, except those deemed politiciihm the regression analysigill thus be placed in their actual
locations, as will five uniersity teaching hospitals, and therngdian problem will then solve for the optimal
placement of an additional number of AME units, corresponding to the number of actual AME units deemed
political. In the AME pmedian optimization problem, municipalitiesttv20000 inhabitants or more are
considered candidates for placement of a unit.

37 For Poupatempo, the fact that individuals may useegigting units in metropolitan S&o Paulo is incorporated
into the optimization problem. For AME, metropolitan S&o Basianother healthcare network region, hence

such an inclusion of fborder effectsodo is not necessar
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analysis that will be furthexlabaated onin section 6. Table Sugges that asubstantial
improvement in travel distances would have been possible, through the alternative locations

suggestedby the pmedian analysjsand in particular so for AME

Figure2 shows, with Caraguatatuba and Tatui being considered politically explained

Poupatempo unitgefer to section 4.1jhe counterfactual allocatiofiQure2a) andthe

spatial distribution of fAwinners and | oserso
alocated in the counterfactuadunicipalities 2b). There isan overall loss, as depicted in the

Poupatempo row of Table 5.

6. Robustness analysiand further model development

This section undertakes a robustness analysis of the results derfaedeswl further

develops the method for analyzing political effects.

An i mportant concern is that the regression
and that the results (i.e., the extent of #fn
politically motivated) are not robust to variations in which independent variables are

included. In order to address this concern, the following approach, which will be exemplified
analyzing AME, is followed. We first iterate through (a subset of) the pessftession

models. As an example, with seventeen independent variables that can be either included or
excluded in a model, there would b€2 131071 possible models. Some of the variables will

be highly correlated however, and/or may represent the sadselying phenomenon or

variation, hence not all combinations of variables (i.e., only a subset) will be allowed, which

reduces the number of modéfae then use the small sample Akaike Information Criterion

38 Quadratic terms, interactions between variables, etc., are not consldgedantly, the list of variables

comes from a priori knowledge and theorizing about important factors in public service allocations (sections 3

4), hence the approach should not be interpreted as a complete search through any variable in a data set (as
example, for the Poupatempo analysis, a complete SEADE dataset would have consisted of around one thousand
variables).
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1 2 | 3 1 4 5 [ e | 7 1 8 | 9 | 10

Number of ~ Number of Average one- . Reduction in
. ) Average one- Reduction
units alternative  Net number  way travel . Percentage aggregate round-
Number of . ) . . - way travel in one-way Y . )
. . explained locations of units distance in . . reduction in trip travel distance,
Service units . ", distance in the travel . " L
once political suggested by politically the actual . travel if each citizen visitg
analyzed ) ) . counterfactual distance . )
effects are the p-median explained allocation . distance (%) the service once g
. allocation (km)  (km) .
included model (km) year (million km)
Poupatempq 16 2 2 2 40.21 37.95 2.26 5.6 94
AME 31 4 3 3 29.63 26.26 3.37 11.4 141
Robustness analysis of the AME results (section 6), based on the small sample Akaike Information Criterion (30 models)
Average 31 3.57 2.83 2.83 29.63 26.56 3.07 10.4 128
Median 31 4 3 3 29.63 26.68 2.95 10.0 123
Modal 31 4 3 3 29.63 26.93 2.7 9.1 113

Table 5.Improvement in citizen accesséase the Poupatempo and AME units, deemed as politically
motivated from the analysis in sections 4.1 and 4.2, were replaced by optimally placed units. The bottom part of

the table is explained in section 6.
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Quantification of political effects on |
average citizen distance to the public }
service, based on panel A.

Green - shorter distance, Red - longer distance,
White - no impact

Figure 2aAct uall all ocation (black ci-cach®tsr,aismé d a
optimal (counterfactualallocation (solid circles, black and yellow), where two uares

chosen with the minimurdistance algorithn2b Impact on municipality level distaas to

the public servicegomparing the allocation deemed political, to the counterfactual allocation.
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(AICc) to select th¢e.g.)30 models witithelowestAlCc score®® For these 30 models, we
analyze whictvariablesare typically includedwhether the political variable is included and
the significance level of the political variatiféNext, the political variable is dropped from
each of the selected models and the regressiamravhich gives us model pairs, without
and with the politicavariable.For each such model paiihe actually implemented service
units/locations that move from being unexplained to being explaineethe political

variable is includedi.e., in the case of AMEnoving from being outside to being among top
31, in propensity score rankipgare considered as potentially politicatyptivated We

check across the 30 regression paibether there is consistency across models in which
unitsare deemed politicallVe nextrun the locatiorallocation analysis in which the p
median algorithm selects the optimal locasifor the units deemed politicale. selects the
optimal locations rather than the locations potentially selected for political reasons. We again
check if here is consistency acrabe different model specificationsnportantly, ay

location thatvas explained by the regression moataly once thepolitical variablewas
included but that is part of the-median optimum, is removed from the list of locato

deemed political.

Forsucha robustness analysis of tA®IE results we consideredafter analyzing

correlations between the different variablespulation(Table 3, row i) thetwo teaching
hospital variablegrows iii-iv), the two spatiavariables(rows xwxvi), and the political

variable (ow xvii, the PSDB mayor variable for the most populous municipality), all without
constraints for inclusion/exclusion in a particular model. Constreggerding joint inclusion

in any one modelere nstead imposed on the variables representing population gtoeth,

hospital bed variablethe medical profession variablélse hospitalization variables

¥ The Akaike information criteria are discussed in e.g. Burnham and Anderson (2002).
401f the political variable is not included in eror several of the 30 regressions, this fact will need to be
considered when making the overall judgment about the plausibility of political effects.
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mortality rateandGDP/capita! We thus obtained 7040 different models, and report results

for the30 models withthe lowest AICc*2

Across the 3Belectedegressiommodelsthe political variable is always included and is
significant at the five per cent level or high€en healthcare regiomsnergeas politically
explained in at least orté the 30regressiorpairs then constructednd three healthcare
regions (and their corresponding most populous municipality, hosting the AME unit) move
from having an average propensity score rankungide theop 31to having an average
propensity scoramong the to31 (Caraguatatuba, Franca, Votuporangég.will first

discuss oaof thesehealthcareegionsand municipalitiesVotuporangathe first to get an

AME unit in the study aredhen reportmore general result¥he map in figure Al in

Appendix 5 displays five municipalities discussed in this section.

Votuporanga had a PSDB mayor between12&id 2008j.e. for two election periodsyho
was active in the field of attracting health resources to the region, duriradsadter his
mayorship, when he became a state parliamentamahlater leader of the state parliament.
Articulation for AME and other health resource@as among other channelsiediated by
PSDB state parliamentarians (Prefeitura de Votuporanga, a@@wWasalso donalirectly
with thePSDBstate governor (Pignatari, 284, 2013b, 2013cThe former mayowas later
anadvisor for thenealth sector entity that houses the Votuporanga AkiEandwasalso
awardedwith special honorby said entitf ALESP, 2011B; Pignatari, 201R The health

sector entity itself had, duringthe ri2d0 0 0 6 s, a s leca amoweli-establisketl o r a

41 Due to potential multicollinearity problems, maximum one of the two hospital bed variables was atlowed
any one modelTable 3 rows \+vi), maximum one medical profession variable (rowsxyjimaximum one of

the two variables representing inpatient beds and inpatient hospitalizations (rows vi, xii), maximum one of the
population growth and mortality rat@riables (rows ii, xiijlandmaximum one of the mortality rate and
GDP/capita (rows xiii, xiv) variables. Finally, neither of the two hospitalization variables (rexii was

allowedin the same model as a medical profession variable (rows.vii

42The model in Table 3, column 3, turns out to be among@@hmodels, ranking numbsevenin terms of the

AlCc criterion.
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businessman and PSDB party member since {P@5eitura de Votuporanga,d). In 2008,

with support from the incumbent and then outgoing mapeformer health entity
administratomvasvoted to become the new mayand went on to alsgovern the

municipality for two periods (2002016)(Diario de Votuporanga, 20200Vhen inaugurating

the Votuporanga AMHEnit, the state governor thanked boththemmay ( ia gr eat par:
is a shame he cannot, c@ihdwidlalt enftd urg el fa nawnsydmo
you will find agoods o | u)t thedhendexadministrator of the health entity and mayor to

becomg Af or hi s wor k nfdort hteh emurmedadhdrphauckiinfigritdly a
statePSDB parl i ament-wor &nng@nwb dGovetno do&staglayde o n 0 )
S«o Paulo, 2007pfaekxhbher pbst oé&n)sTheectamgsevarar nor 6 s
othermunicipalities and healthcare regiomgh similar descriptionssometimes more

detailed in how the PSDB mayor, PSDB governor,mediating PSDB state

parliamentariag(working for the region, or working fdris region) secure resources for a

municipalty or region(e.g, in the case of thmunicipalities of Franca and Ituveravacated

in the same healthcare network regiBhESP, 2011aEngler, 2011a, 2011b, 2014ad

Governo do Estado de Séo Paulo, 2012

The three healthcare regions that mtreen being, on average, unexplained to explained,
across the 30 regression pdirs., Caraguatatuba, Franca, Votuporanga) veéseamong
thehealthcare regions politically explaingdthe regressiom section 4.2which lends
credibility to the apprazh. Franca and Votuporanga were discussed in the references in the

previous paragraph ar@araguatatuba in section 43When solving for the optimal

43 Interestingly, the foutime PSDB mayor of Caraguatatuba (198104, 20092016) and also former state
parliamentarian, argued, whitestate parliamentarian, for AME units in three different municipalities (ALESP,
2007a, 2007b, 2007c), but only Caraguatatuba was implemented at the time.
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allocation of saidhreeunits*, other municipalities are typically chosen by kbeation

allocation algorithm.

A fourth healthcare region and municipality, Itapeva, is often politically explained in the 30
regressiorpairsand has, as the above municipalities, a high increase in its propensity score
ranking, once the political variabls added. Itapeva is typically optimal in the location

allocation problem, however, and is hence not considered political.

Six additional healthcare regions (and correspondingicipalitieswith the AME unit) are
suggested as potentially political,the analysis of the 30 regression palitsese healthcare
regions, however, do not move from being, on average, unexplained, to being explained,
when the political variable is included. It is also true, however nibia¢ of these siMnits are
optimal wherthe locatiorallocation algorithm choose (potentially) alternative location

As an examplehe healthcare regions with AME units@atanduva anttuveravaare
indicated as politicahllocationsin 10 andthreeof the30 regression pairsespectivelyand
arenever optimal when the locatiellocation algorithm chooses a (potentially) alternative

location.

The bottom part of Table 5 summarizes the average, medidimauhb data, with respect

to the political analysesgcenss the 30 regression models. The average row shows how many
units are deemed political on average, before and after solving for the optimal allocation of
the potentially political allocations, and the reduction in average distance that would result
(assiming one round trip per year per inhabitant). The median row shows the median of each
of the different variables. The modal row displays the data for the combination of AME units

that most often appear, jointly, as politically explainectoss the 30 regssion pairs

4 That is, when, for eaobf the 30regression the units deemed political, are instead chosemagi.
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Overall, there igjuantitative and qualitativevidence thapolitical motives were important
when allocating AME units i€araguatatuba, FraneadVotuporangaThe case of Franca,

in the northeast corner of the stédee Figure A), merits furthediscussionAs indicated in
the above references, there is evidence that Franca and Iltuverava were part of the same
political effort toallocateAME units. Ituverava idess populoushan Francand has a less
central locationn the heahcare network regiorit alsoseesone of the largesiverage
increases in propensity score ranking, once the political variable is added, but is, on average,
rankedwithin top 31 also without the political variableln those instances, however, where
bath Franca and ltuveraxae politically explained in the regression analysis, the location
allocation algorithm rallocates a unit to Franca, but not to Ituveravee evidence suggests
that one othe Franca and ltuverawmits is politically motivatedwhereas one unit is optimal

from a locatiorallocation perspectivé.

7. Discussion and conclusion

The paper develops a method to quantify how
access t@ublic services, using tools from political economy, econometrics and Operations
Research. We apply the method to two rather different public services statle of Sao

Paulo, Brazil Wefind evidence of political factors having an influence on which

municipalities or regions get access to a public seraiceffectwhich, on average, leads to

lower spatial access than what would have been possible wiharie number of public

service unitsThrough its regression analysis results, that uncover political effects, and the

4 Among the healthcare regions with an average propensity score rank bebaith®ut the political variable

the healthcare regions with AME units in Catanduva and ltuveravtne two regions with an average ranking

closestto 31,i.e.thel east expl ained units, among those expl aine
46 \We have also reun the robustness analysis excluding the three healthcare regions with AME units imple

mented before the 2008 election (Américo Brasiliense, Santa Fé do Sul, Votuporanga). We obtaiB4for th

healthcare regions included, similar regression results. All 30 regressions include the political variable, which is
always significant at the five percent level or better. Caraguatatuba, Catanduva, Franca and Itapeva are the
municipalities most oftepolitically explained in the regression analysis. The result for Ituverava is also similar.
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additional spatial analysis that follows, the paper contributes to the literature on distributive

politics, which has typically focusedn intergovernmental transfers and other public goods.

During the course of the present project, we conducted interviews with several central
administrators as well as a high level PSDB politician, in addition to using open sources of
politicians describig their own influence, with respect to bathblic services. With some

exceptions administrators largely confirm that political effegist aml that some allocation
decisionsaremade for political reasons.n f act , an i nterview quest.:
learn more about the public service under study. Which factors influence the spatial

all ocation deci si ons ?admirsfratoanswerabdutpaliticat ect , uns
allocation effectsPoliticians instead describe and shed light on which channels, contacts and
relations are important, if municipalities or regions seek additional resources for public

service projects.

A 2011 report from the Sao Paulo state audit offeceindependent audit mechsm, as

established in the Brazilian constitution) stated at #Ai t i s worth noting
AMEs is not even between the healthcare regiehs;h is aggravated by it not being based

on an updated investment péad The reporfurther argue that there is kck of information

in general about the AMEs anhore specifically, thad transparent analysis of which

regions should getan AME units mi ssing (authorsdé translati o
page 25, offribunal de Contas do Estadtf)11, and additional analysis of the text

Although such statements should be put into context (both Poupatempo and AME are highly
demanded public services with positive evaluations), the methods used in this paper are

useful for all parts of thanalysis as an additional tool for suggesting locations (location

allocation analysis), in explaining allocations (regression), and in assessing the impact on

citizens from misallocation (a combination of the two).
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It is important to note that the problestudied relates to how a certain budget for a public
servicecanbe optimally spent. The results should not be interpreted as implying that certain
municipalities, such as Caraguatatuba, should never get seRacdoth Poupatempo and
AME, after severayears, additional units were planned and implemented. A municipality
that was not optimal in a first budolut, may well be so when a more granular service

network is established.

It has been argued in the literature that municipalities or regionsrttetan ot fawar ded o
certain public service, may be compensated by getting another Jergdé&amon and

Posner2013. Although a somewhat speculative conclusion, such effeatenot present, at

large in the Poupatempo and AME allocations here studied. Analyziapgadial
compensation effecto is complicated by the f
between the two programs. Three tentative conclusions are drawn, however. First, both the

sou heastern tip of the state and the dAl arger
underrepresented in terms of both serv{gégure 1) Across different pmedian

specifications, additional Poupatempo and AME units are typically allocated to these areas, at

the expense of other areas. Second, the areas with many AME units (such as #astnofrth

the state), have most probably gained such beneficial AME access for reasons unrelated to
Poupatempo decisions. In the case of Votuporanga and surrounding unitstaioce, a

successful collaboration between political actors and the health sector entities housing the

units, is likely to have been pivotdlThird, there is some evidence that the municipalities

gaining Poupatempo units also gained AME units, e.agieatatuba and Franca, discussed

from a political perspective in the preceding sectid@s0f thel6 Poupatempo municipalities

47 As a corollary, the fact that the underserviced (red) areas in terms of Poupatempo2Bjdwaree several
AME units, is likely to depend on AME allocationdes i ons, rather than on Acompens
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either have av AME unit in the municipality itselfwithin the same urban arear a

university hospital in the municipalitiput reasons therefore are several.
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Appendix 17 Poupatempo units

1 2 3 4 5 6 7 8 9
Pupatempo muncipality Population in 2007| Ranking| Announced| Opening | Time to implement (days]) PSDB_announcement PSDB_opening PSDB_weighted
Sorocaba 558377 1 2005-01-17 2011-11-22 2500 1 1 1,00
Santos 420107 2 2004-08-04 2008-10-09 1527 0 0 0,00
Sé&o José do Rio Preto 392682 3 2005-05-27 2009-02-13 1358 0 0 0,00
Jundiai 355627 4 2007-10-25 2009-10-23 729 1 1 1,00
Piracicaba 354214 5 2007-10-25 2010-03-12 869 1 1 1,00
Franca 309996 7 2007-10-25 2010-12-28 1160 1 1 1,00
Taubaté 268360 10 2007-10-25 2010-01-11 809 1 0 0,54
Sé&o Carlos 213169 13 2007-10-25 2010-12-14 1146 0 0 0,00
Marilia 211119 14 2007-10-25 2011-02-19 1213 1 0 0,36
Presidente Prudente 202480 15 2006-10-27 2010-12-07 1502 0 0 0,00
Araraquara 200588 17 2007-10-25 2010-10-29 1100 0 0 0,00
Rio Claro 180672 19 2008-05-30 2010-12-22 936 0 0 0,00
Aragatuba 178059 21 2007-10-25 2011-02-19 1213 0 0 0,00
Botucatu 121534 30 2009-04-12 2011-01-21 649 1 1 1,00
Tatui 103231 38 2009-03-05 2010-12-20 655 1 1 1,00
Caraguatatuba 94099 42 2009-12-07 2010-10-28 325 1 1 1,00
Correlations with Time to implement -0,27 -0,22 -0,27

Table Al. 16 Poupatempo municipalities, population and population ranking among the 52 candidate municipalities (eBjJumns 2
announcement datepening datandfitime to implemeni (4-6), dummy for if PSDB (Social Democracy Party) held the mayorship at
announcem@ andopening and fraction of time with PSDB mayor between announcement/opesf@hd3i&y=announced after October 2007.
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Appendix 217 AME units

1 2 3 4

Healthcare

network region Healthcare region Municipality Opening
RRAS13 CENTRAL DO DRS Ill Américo Brasiliense | 2008/07
RRAS12 DOS LAGOS DO DRS IAndradina 2010/03
RRAS12 CENTRAL DO DRS Il Aragatuba 2010/07
RRAS16 BRAGANCA Atibaia 2010/06
RRAS13 NORTE-BARRETOS Barretos 2011/10
RRAS09 BAURU Bauru 2010/01
RRAS17 LITORAL NORTE Caraguatatuba 2009/01
RRAS15 RIO PARDO Casa Branca 2010/05
RRAS12 CATANDUVA Catanduva 2012/07
RRAS11 ALTA PAULISTA Dracena 2009/08
RRAS12 FERNANDOPOLIS Fernandépolis 2012/06
RRAS13 TRES COLINAS Franca 2011/02
RRASO08 ITAPETININGA Itapetininga 2010/06
RRAS08 ITAPEVA Itapeva 2010/09
RRASO08 SOROCABA Itu 2010/09
RRAS13 ALTA MOGIANA ltuverava 2012/07
RRAS12 JALES Jales 2009/12
RRAS16 JUNDIAI Jundiai 2012/04
RRAS14 LIMEIRA Limeira 2010/02
RRAS15 BAIXA MOGIANA Moji-Guacgu 2010/09
RRAS14 PIRACICABA Piracicaba 2009/05
RRASO07 BAIXADA SANTISTA Praia Grande 2009/08
RRAS11 ALTA SOROCABANA Presidente Prudente| 2010/02
RRAS09 LINS Promissédo 2011/07
RRAS14 RIO CLARO Rio Claro 2010/01
RRAS12 SANTA FE DO SUL  Santa Fé do Sul 2008/09
RRASO07 BAIXADA SANTISTA Santos 2009/01
RRAS15 MANTIQUEIRA S&o Jodo da Boa Vi$ta009/07
RRAS12 SAO JOSE DO RIO PRE&® José do Rio Pret®012/02
RRAS17 ALTO VALE DO PARAIBA&o0 José dos Campp&009/11
RRAS10 TUPA Tupa 2010/06
RRAS12 VOTUPORANGA Votuporanga 2007/12

Table A2. Healthcargegionsand municipalitiesvith i g e n AWEauhits, month of
implementation of each unit, and the healthcare network regions (RRAS) each unit belongs
to. The total number of healthcare regions with an AME unitli®26 of the31 healthcare

regions with arAME unit hasthe unitl oc at e d

Promisg£0).

48 The healthcare region of Baixada Santista is an exception in that it is the only healthcare region with two

AME units.
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Appendix 31 Additional regressions(Poupatempo)”

Tables A3 (Poupatempo) and A4 (AMEpntain additional regressigrdiscussed in the

main text In order to test the swing voter hypothesis, in column Irepkace th€Table 2,

column 3)20052008 PSDB mayor dummywvith the absolute PSDfote (win/lose€) margin

in the 2004 mayor electigpms discussed in section 3.2. The result indicates that a large rather
than a small win/lose margin is associated with obtaining a Poupatempo unit, i.e. not
supporting the swing voter hypothesis. In columhegolitical variable is instead the

effective number of mayor candidates in the 2004 election. Municipalities with fewer, rather
than more, candidates, seem more likely to obtain a Poupatempo unit (although the result is
not significant) Column 3 is a sptial lag regression, in which vexplicitly take into account

the factthat the placement of a Poupatempo unit can depend on the placement of neighboring

units®® The political variable, from Table 2, columnr@mains significant

4 The additional (spatial lag) control variable for the regression in column 3 wasuwaad as follows: A
distancecut-off was first derived by calculating the longest distance from any of the 52 Poupatempo candidate
locations, to the closest other candidate location. If the distance between two candidate locations A and B
were shorter than theut-off, the weight (for the satial influence of A on B, and vice versa) was then defined

as the inverse of the distance between the tv@therwise the weight was set to zero. This procedure

resulted, for each candidate locatioa.g.,A) in a vector of 52 weights (with the weightd%eing zero). The
weights in the vector were then normalized (dividing with the sum of the weights). Finally, for each candidate
location (e.g. A), the vector of weights was multiplied with the dependent variable vector, thus producing a
scalar for each cadidate location.
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Dependent variable: Poupatempo dummy

1 2 3
Renewals 0.000992" 0.001071 0.00104
(in thousands) (0.000359) (0.000431) (0.000528)
Accessibility30 -0.0000978  -0.0000861 -0.000179
(0.0000397)  (0.0000373)  (0.0000809)
llliteracy rate -101.1 -89.90 -265.9
(67.31) (67.93) (137.8)
Population growth 31.45 11.75 31.57
(78.59) (78.59) (79.64)
PSDB absolute vote margin 0.0629
(2004 mayor election) (0.0377)
Effective number of mayor -1.500
candidates (2004 election) (0.936)
PSDB mayor (dummy) 6.112
(period: 20052008) (3.284)
Constant 0.414 5.545 13.91
(5.096) (5.958) (7.934)
Spatial weightmatrix NO NO YES
control
N 52 52 52
pseudoR? 0.596 0.599 0.700
AIC 37.91 37.73 33.27

Standard errors in parentheses,< 0.1,” p<0.05,™ p<0.01

Table A3. Columns 1 and 2:ogit regressions of the Poupatempo dummy omthmber of
dri ver 6s | jthespataleaccesshility measuaelult illiteracy rateaverage

yearly population growtki.e., the same variables in Table 2, column 2and tvo different
political variables relating to the 2004 mayor election; the PSDB absolute vote (win/lose)
margin(column 1)andthe effective number of mayor candidateslumn 2) Column 3: The
regression from Table 2, column 3, controlling also for spagipéddence.
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Appendix 41 Additional regressions (AME)

In order to test the swing voter hypothesisTable A4, column 1, weeplace thgTable 4,

column 3)20092012PSDB mayor dummywith the absolute PSDB win/lose margin, as

discussed in section 4.2. The result seems to indicate that a large rather than a small win/lose

margin is associated with obtaining an AME unit, i.e. not supporting the swing voter

hypothesis. In column 2 the lgacal variable is instead the effective number of mayor

candidates in the 2008 electidvunicipalities with fewer, rather than more, candidates, seem

more likely to obtain m AME unit (although the results are not significant).

Dependent variable: AME dummy

1 2

Population -0.00519 -0.00561
(in thousands) (0.00471) (0.00444)
Most central 7.655 7.252
(dummy) (4.565) (4.413)
Distance to most central 9.18e08" 9.27e08"
(in kms) (4.41e08) (4.23e08)
Teaching hospital -11.80° -12.28"
(dummy) (5.549) (5.601)
Teaching hospital in neigh -1.899 -1.053
boring region (dummy) (1.076) (0.904)
Doctors per capita 2872.6° 3320.0°

(1427.7) (1460.6)
Mortality rate 1773.6" 1330.7°

(786.9) (638.3)
PSDBabsolute vote margin 0.00544
(2008 mayor election) (0.0166)
Effective number of mayor -0.252
candidates (2008 election) (0.527)
Constant -16.07™ -12.93°

(5.896) (5.081)
N 53 57
pseudoR? 0.405 0.368
AIC 61.62 67.64

Standarcerrors in parentheséq < 0.1,” p<0.05,” p<0.01

Table A4. Columns 1 and Z:ogit regressions of thAME dummy onpopulation, a dummy
representing whether a healthcare region is the most central in its healthcare network region,
thedistance measure (from Table @ymmesfor whether the healthcare region hasis
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bordering a healthcare region withteaching hosgal, doctorgcapita,mortality rate(i.e. the

same variables as in Table 4, column 2), and two different political variables relating to the
2008 mayor election; the PSDB absolute vote (win/lose) margin (column 1) and the effective
number of mayor canditiss (column 2fboth in the most populous municipality within the
healthcare region)
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Appendix 57 Map showing five AME municipalities discussed in section 6

Ituverava
Votuporanga

Itapeva
Area excluded from study

O University teaching hospitals
® AME units

Five AME municipalities discussed in
section 6 (AME units not shown on map)

Figure Al. Map of S&o Paulasimilar to Figure 1Bshowing the location of five AMEnunicipalities discussed

in section 6. The borders of the five healthcare regions in which the five AME municipalities are séndted
other healthcare region bordease not shown (but are shown in Figure 1B).
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