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Abstract: In 1999, Cambodia contracted out maragemert of
goverrmert heath servicesto NGOs in five districts that had been
randomly mack eligible for contracing. The contracts specified targets
for maternal and child heakh service improvement. Targeted outcomes
improved by about 0.5 stardard deviations relative to comparison
districts. Changesin non-targeted outcomes were small. The program
increagdthe availahility of 24-hour service,reduced provider alserce,
and increa®d supervisory visits. There is some evidence it improved
heakh. The program involved increagd public heakh funding, but led
to roughly offsetting reductions in private expenditure asresderts in
treatd districts switched from unlicersed drug sellers ard tradtional
heakersto governmert clinics.
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1. Introduction

Health care systemsin many developing counties artfully combinethe worst aspects of
govenment and private provision. Incentives in government clinics are notorioudy weak:
Chaudhuy et a. (2006)foundan average absence rate among staff of 35% in surprise visits to
health facilitiesin six developing countries. Private practitionas incentives are strong,butare
often notwell alignal eithe with theinterests of their paients (dueto information asymmetries
between providers and paients), or with larger puldic health concerns (dueto externdities
related to infectiousdiseases). Cross-county evidence shows little to norelation between pulic
health spending and child mortality (Musgrove 1996; Filmer and Pritchett 1999. Banerjee,
Deaton, and Duflo (2004 foundtha private medical practitionasin rural Rgjasthan gave
paientsinjections68% of thetime and 1V drips 12% of thetime, buttests only 3% of thetime.
An estimated 30%-50% of prescriptionswritten in India are unnecessary or contraindicated
(Phadke 1998;Das and Sanchez 2000) Is this private sector? If nat, may want better example.

Starting in 1999,Cambodiatried an alternaive approach in which the govenment
tendeed management of govanment health services for contract in certain districts to private
biddes, and increased public health expenditure to pay for these bids Contractors were required
to provideall preventive, promotiond, and simple curative health care services mandaed for a
district by the Ministry of Health, known as the Minimum Package of Activities (MPA). They
were responsble for services at district hogitals, subdistrict health centers, and more remote
health pods. Performance was measured againg eight service ddivery indicators. Inadequae
performance could lead to sanctionsand would reduce thelikelihoodtha the contract would be

renewed.



Thedidgtrict-level contracting approach is potentially attractive because it offersthe
oppotunity to strengthen incentives for government workers while redudng potentially hamful
incentives assod ated with private fee-for-service provision, such as theincentive to over
prescribe antibiotics or to provide glucose drips, which do notimprove health but make paients
feel beter intheshort run. In rural areas of devel oping counties with limited mohility,
contracting at thedistrict level can allow subdantial sharing of risks from health shodks without
indudng the adverse selection assodated with individud-level insurance. Contracting at the
digtrict level, rather than the naiond level, allows benchmark competition between provides. At
the same time, offering contracts based on eight targeted outcomes runstherisk of indudng
multi-tasking problems, in which contractors divert effort from measured to unmeasured
outcomes.

Estimation of program impact is hampered by two difficulties. First, notall districts
initially randomy assigned to betreated were in fact treated. The govenment randonly selected
8 districts from aset of 12in which to introduce the program. However, bidstha met technical
and cog requirements were received in only five of the eightdistricts, and hence the program
was only implemented in these districts. We therefore estimate the causal effects of the program
by usgngtheinitia randomassignment of treatment as an ingrument for actual treatment status

Second,avery small nunber of units were randomnized. We compute average effects
across families of outcomes to hdp alleviate thelimited statistical power of our twelve-unit
randomization. We report standard errors both with clugering and with randomization inference.

Despite the limited power assodated with the small sample, estimated effects are large
enoughtha many are statistically significant. The contracting program caused largeincreasesin

the service outcomes targeted by it, on average about onebaseline standard deviation. To cite



two examples, thereceipt of vitamin A by children unde 5 was increased by 42 percentage
points and receipt of antenaal care by pregnant women was increased by 36 percentage points.
The project improved the management of govanment health centers, paticularly in the
availability of 24-hourservice, theactud presence of staff scheduled to bethere, supevisory
vigits, and the presence of supplies and equipment. The program did not have large effects on
health services indicators not explicitly mentionad in the contract. There is some limited
evidence the program improved self-reported health. The program led individuds to shift
curative care visits to publc facilities, and reduce visits to untrained service providers such as
drug sellers and traditiond healers. Decreased out-of-podket spending on curative care offset
increased public spending, so the program did notincrease, and probably decreased, overall
health spending.

We draw on several previousstudies of the contracting project (Keller and Schwartz
2001;Bhughan, Kédller, and Schwartz 2002,Schwartz and Bhushan 2004) Using a 1997baseline
survey and 2001 midterm survey, these studies found tha contracted outcomes improved in all
treated and comparison digtricts, and tha theimprovements for treated districts were much
greater than the comparison districts. However, the2001midterm survey did not collect datain
thethree digtrictsinitially assigned to treatment where the program was notimplemented. This
meant tha previouswork could nat take advantage of theinitial randomization of treatment
eigibility to estimate causal impacts. Estimates will potentially be subject to biasif districts that
received technically respongve bidsdiffered fromthose tha did notin unob®rved variables that
influence outcomes. For example, if potential contractors were more likely to bid on districtsin
which it appeared to be easiest to reach the contract targets, the effects of the program could be

oveaestimated. To compute causal estimates, we draw on anew survey tha covered al of the



digtrictsinitially randonized into treatment. This paper also differsfrom earlier work in
accouning for the cluger-randonized naure of the design, and in presenting new evidence on
health center management, non-contracted outcomes, expenditures, and perception of the qudity
of care.

Our paper isorganized as follows. Section 2 provides backgroundon the hedlth care
system in Cambodia and the contracting project. Section 3 presents amodd of hedlth care
provision. Section 4 discusses the empirical methodswe employ in our andysis. Section5
presents estimates of the project impact on health center management, targeted outcomes, non
targeted outcomes, careseeking behavior, and perception of care qudity. Second 6 discusses the
effects of the program on public, private, and overall health care expenditures. Section 7

condudes.

2. Health Carein Cambodia and the Contracting Project

This section provides backgroundon hedlth care in Cambodia and the contracting project,
induding randonization of treatment, the bidding process and its results, the contract terms,
monitoring provisions and budgés. We give an overview of some of the management practices
used by the contractors once the program began. The section condudes with areview of thedaa
collected as part of the project and what baseline data says aboutthe qudity of the

randomization.

a. Health Carein Cambodia
Nearly 20% of Cambodia’ s popuktion perished during the genoddd Khmer Rouge

regime, which lasted from 1975to 1979.When the Viethamese drove the Khmer Rougefrom



power in 1979 only 50 dodors were |eft in the country. New medical personné were trained
during the Vietnamese-backed regime that ruled the county from 1979untl 1993,thoughthe
qudity of training was poa. Private practice was banned, but public facilities were sparse and
poolly equipped. Little wasinvested in rural hedlth infrastructure, and many communes lacked a
building to house a hedlth clinic. Fighting continued in some areas of the county until 1998 jugs
before theintrodudion of the program. Governance, corruption, and politicization of the civil
service have been seen as seriousissues in Cambodia. Political allegiance plays arole both in the
selection of individuds to join the public service and in promotion. Political work is expected of
public employees aroundelection time. Promotion dependsin part on such political work and
political connections and so managers are not necessarily chosen on the basis of merit or
managerial ability alone

In 1993, following the departure of the Viethamese, UN-spon®red elections and the
adopion of amarket econony, Cambodia began to build upitsfirst universal public hedlth
infrastructure. Internationd NGOs established a large presence in the county, ddivering high-
gudity health-care servicesin limited geographical areas. Private practice, now legd, booned.
Nearly all trained providersin the county worked for the govenment, but many employees of
the public system ran private medical practices ontheside Absenteeism in public facilities was
high and diversion of patients to private practice and unde-the-table payments were common.
Private practice was very attractive because public sector salaries for health staff averaged only
about85% of Cambodia s US$283per-capita GDP (Conway 2000) Importation of
phamaceuticals into the county was freely allowed after 1993and thar sale remainsdefacto
unregulated. One can easily find awiderangeof drugsfromawidevariety of countiesin mog

Cambodian markets, ailmog invariably sold by avendorwith noforma phamaceutical or



medical training. While the county madetremendousimprovements to public hedth between
1993and 1997,the contracting project’ s 1997 baseline survey foundpopuktion coverage of
preventative health care measures were still low even by developing county standads For
example, only athird of children unde two were fully immunized. Only 4% of patientsin need
of curative care used the public system. About33% of sick individuds who soughtcurative care
went only to adrug seller.

Traditiond undestanding of health and disease remain strong. A 2000survey asked
mothers who reported the death of achild unde five aboutthe primary cause of desth (RACHA
2000) Supenaural causes were cited by 39% of mothers. Patient bdiefs no doubtaffect both
care choice and the practices of medical provides. Van de Put (1997 reports on a medical
anthropology field study of Cambodian medical practices. His evidence suggests that for
ordinary rura Cambodians qudity medical care involves being dispensed drugs Diagnogic skill
and medical expertise are notviewed as critical in deciding which drugs if any, are appropriate
to agiven complaint, and there islittle perception tha drugscan be potentially harmful.
Injectionsand intravenousdripsare perceived as being more powerful and hence better than
pills. Van dePut (1991)also argues tha patientsfed it isimportant to have inputon which drugs
they are given, and will view a practitiona who provides the medicationsthey request favorably.
Practitiona's commonly give medically unnesessary vitamin injectionsand glucose dripstha

may make patients feel better in theshort run.

b. The Contracting of Health Services Pilot Project
In 1996,Cambodia launched the Basic Health Services Project (BHSP), which focused

primarily onthe congruction of rural health centers and referral hogitals and onthe



improvement of district-level health service management. The contracting project was an
element of theeffort to improve management. During the period in which the contracting project
was in opaation, the number of fundioning rural health centersin all of Cambodiainareased
from 60 to more than 900.

The contracting project ran from 1999to 2003and covered a total popuktion of about
1.26 million people, or about11% of Cambodia s popuktion (Schwartz and Bhushan 2001,
Cambodia 1998Census). The approach was then expanded to additiond districts, thoughnotas a
randomzed experiment.

There were two variants of the approach, contracting-in and contracting-out They
differed in the degree of control to be given the contractors. Contracting-in districts were
expected to work within the existing govanment system for procurement of drugs equipment,
and supplies. Therr opaating expenses were financed throughthe govenment budgé in the
same manng as ordinary districts. They were required to use existing Ministry of Health
personnd; they could request tranders of personnd but not hire or fire. Contracting-out district
management had pretty much full authority for and responsbility over thar districts. They were
allowed to hire and fire staff, could bring in health workers from other parts of the county, and
were responsble for their own procurement of drugs supplies, and equipment. Existing Ministry
of Hedlth staff in the contracting-out districts could join the contractor’ s organization and take
leaves of absence from thecivil service. If the contractor decided to fire these staff, they would
betranderred to agovanment pod in adifferent district. In theend, only afew staff membersin
contracting out districts were fired. The project designers’ initial intention was tha salariesin the

contracting-in districts would be based on thecivil service pay structure, plusadditiond amounts



decided by the contractors tha would beraised from user fees. Contracting-out contractors, in
contrast, could implement the pay structure of ther choosng.

In treated digtricts, the management of govenment health care services was put outto
competitive bid for qudified organizations such as NGOs and private firms. For each district the
organization with the highest combined score ontechnical qudity of ther proposl and price was
awarded a contract to managethedistrict’s govenment health care service. Intheend, only
internationd NGOs, firms, and universities submitted bids All thewinne's wereinternaiond
NGOs, which is not surprising as there were amog no local NGOs working in the health sector
at thetime. The comparison districts continued to be managed by thelocal employees of the
Ministry of Health.

Thetwelve digtricts in the project came from three provinces in south-central Cambodia:
three digtricts came from the province of Takeo, four districts came fromthe province of Prey
Veng, and five districts came from the province of KampongCham. Thetwelve rural districts
participaing in the contracting experiment were chosen because they did not contain the
provindal capital and were not significant recipients of other development assistance.

Thetwelve digtricts were randonly assigned to three groups Fourwere eligible to
receive contracting-in bids four were eligible to receive contracting-out bids and theremaining
four served as a comparison group. Randonization was quesi-stratified by province. A project
team visited each provindal health department and, in the presence of district managers, had its
director randonly draw onedistrict to become part of thecontracting-in group onedistrict to
become pat of the contracting-out group, and onedistrict to become pat of the comparison
group. Theremaining three districts were randonly assigned later in PhnomPenhto oneof the

three éligibility groups



TheMinistry of Health putout arequest for bidsin early 1998 Ten bidde's submitted a
total of 16 proposlsfor theeight districts (bidde's were able to apply for more than one
contract). The 10 bidde's represented 14 different organizations as some bids came from
patnershipsamongdifferent organizations Of the 14 organizationsinvolved in the bidding
process, 8 were NGOs working in Cambodia, 4 were conaulting firms, and 2 were university-
affiliated groups A two-envd opesystem was used to evaluate thebids First, acommittee of
Ministry of Headlth officials and outsiders assigned technical scoresto the proposls based on
criteriatha were explicit in therequest for proposls. Bidshad to receive a minimum technical
score to be congdered “technically responsve.” The price envdopes of thetechnically
responsve bidde's were opened in public. Then the technical scores were combined with thebid
price (thelower the price the highe thescore) usgng an explicit formula and the bidde with the
highest combined score was awarded the contract. Thetechnical criteriainduded theprior
experience of the contractor in similar projects, thequdity of thekey staff proposd to run the
project, and the qudity of the contractor' s management plan. The contracts were awarded in late
1998.

Only five of theeightdigtricts randonized into the treatment group were successfully
contracted. In two districts, the bidsreceived were not technically responsve. In thethird, two
technically responsve bidswere received, but both were judged to betoo expensve. These
remaining three districts remained unde government management during the contract period.
Contractors took over management of the five successfully contracted districts by April 1999.

The contracts signad by the Ministry of Health and the successful biddes targeted
improvements in theddivery of the minimum package of activities and largeincreasesin eight

health-service indicators primarily related to maternd and child health: childhoodimmunization,



administration of vitamin A to children, antenatal care for pregnant women, child ddivery by a
trained professiond, ddivery in ahedth facility, the knowledgeand use of birth control, and use
of public facilities when seeking curative care. Note that since mog of these services are
preventative and several create postive externdities, they arguably would be unde-supplied by
private providers working unde fee-for service contracts.

Baselinelevels for thetargeted outcomes are shown in Table 1 alongwith program gods.
Thegods are between 160 and 450% of the baselinelevels and were to be achieved within the
four-year term of thecontract. The subgantial gains expected reflect the very poorinitial state of
the system as well as optimism aboutthe potential of the contracting approach.

Thecontract also madea provisionfor a Ministry of Health monitoring groupto survey
the contracted districts to determine progress toward thetargeted outcome gods, and allowed the
Ministry of Health to withhold payments to the contractors if progress was not satisfactory. Cods
of monitoring were induded in the project budge but notin the contracts. Monitoring teams
visited each district quaterly, ingpected thedistrict hoital, conduded village surveysto
measure targeted outcomes, and visited asample of paientslisted in health center registers to see
if they were actudly treated and assess ther experience. In at least two ingances the Ministry of
Health judged that a contractor was not making satisfactory progress toward the contract gods,
and sent a letter to the contractor outining thar concerns One problem was resolved without
further action. The other was not, and led to the Ministry of Health sanctioning the contractor by
suspending payment for onequater, until the problem was remedied.

The contracting-out districts received their fundsdirectly from the ADB after the
Ministry of Health madea payment request. The contracting-in districts received the

management fee portion of ther contract budgée in the same mannea. Operating fundsand
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supplies were provided to the contracting-in and comparison districts throughnomal
govanment channds. In addition, contracting in and comparison districts were eligible to
receive an opeaating supplement of $0.25 per capita per year pad directly from the ADB after
submitting an acceptable plan.! The comparison districts were also given heslth care
management conaulting services and management training as part of the Basic Health Services
Project. Those districts randomzed into treatment tha were not successfully contracted received

nether the supplement, management consulting, nor management training (see Table 2).

c. Human Resour ce Practices under the Project

Themod detailed accountof NGO management unde the contracting project is Soeters
and Griffiths s (2003)article about Pereang district of Prey Veng province, opeated unde the
contracting-in modd by HealthNet Internaiond (HNI). The contractor viewed staff motivation
asthekey chdlengeit needed to overcome, and implemented a performance-based incentive
system. After trying to implement direct suboontracts with all staff members, the contractor
decided to submntract with the managers of the hedlth centers and hogital unde its control,
who would in turn establish contracts with the staff members they supavised. Staff members
received a guaanteed supplement of 55% of thar govenment salaries plusa 30% performance
bonusand a 15% pundudity bonus HNI designed a user-fee system with the god of formalizing
pat of thesubdantial out-of-podket patient expenditure, bringingit into a system where it could
be monitored. Service prices were set with paient community consent at about60% of the

prevailing market price, which the NGO determined was adequae to make private practice

! Mog of the comparison districts proposd to utilize the budge supplement to condud
immunization outreach activities. Audit irregularities were often encountered in three of thefour
districts. Theamourts actudly used by comparison districts was often less than thefull $0.25 per

capita.
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undtractive for mog. User fees thuscollected paid abouthdf of staff incentives, with theother
hdf coming throughthe NGO. In addition to the monitoring activity of the Ministry of Health,
which was shared with all contractors, HNI condicted its own surveys and spot checks.

While the contracting-in budge supplement was intended to boog the opeating funds
sent throughgovenment channds, in general the contracting-in contractors used it to provide
incentives to thar staff ingead. Within thefirst few weeks of taking over ther digtricts, the
contracting-in contractors discovered it was impossible to motivate ther staff members to work
or to enforce regulationswithoutsalary supplements. Contractorsin all five treated districts
implemented performance-based incentives for staff. In thethree contracting-in districts, this
typically congsted of afixed supplement to staff membe's govanment salaries plusa
performance-based bonus Thetwo contracting-out districts implemented fixed salaries
congderably highe than thegovenment previoudy pad, with theincentive provided by the
possibility of dismissal. Two of thefive treated didtricts attempted to ban private practice by
employees, while the other three tried to restrict it by forcing staff to attend their assigned hours
in the hedlth center. Encouraged by the Ministry of Health, the contractors and the district hedlth
management teams in the comparison districts implemented user-fee systems. By 2003, nearly
all facilitiesin treated and comparison districts had established user-fee systems tha contributed
to the payment of staff salaries and incentives.

All of the successful biddes hired expatriates for some management and advisory roles,
with about0.5 to 3.0 expatriates per district at any given time. They typically filled therole of
district manager, overseeing between about60 and 120local staff. Annud salaries for expat
managers ranged widdy between aboutUS$15000 to US$60,000. Expatriate staff induded

Europeans North Americans and Asians
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d. Data and Randomization Quality

We collected data on individud health care outcomes and care-seeking behavior from a
randomsample of 30 villagesin each of the 12 districts involved in the contracting project.
About20,000individudsin 3,700housholdsare induded in the samples. A basgline survey
was conduded in 1997before interventionswere made, and afull follow-up was conduded in
2003.While the same villages were sampled in bath survey years, within villages a new random
sample of housholdswas taken each time. Thedaaisthusapand at thevillagelevel anda
repeated cross-section at the household level. The2003follow-up aso induded questionsabout
respondents perceptionsof the qudity of care at government facilities. A separate survey of the
143 health centersin the project area was also conduded in 2003.Administrative daa on public
expenditures during the project years was compiled from Ministry of Health recordsin 2004

We have baseline data for 22 of the outcomes we will examinein the paper, and can use
it to examinehow well bdanced our randomization was. Our treatment effects regressionsshow
tha baselinelevels of three outcomes for each variant have codficients that are statistically
significant at 5% unde clugering, and tha onefor each variant have codficientsthat are
statistically significant at 5% unde randomzation inference. Unda randomassignment, we
would expect onesignificant coefficient at 5% for each of thetwo variants.

Contracting out had significant baseline cogficients on thefollowing outcomes at the
following levels. receipt of vitamin A by children unde 5 (5% unde clugering, 10% unde
randomization inference), treatment of diarrheain children unde 5 who have symptoms (5%
unde clugering only), and private health spending (5% unde bath clugering and randomization

inference). Contracting in had significant codficients on the number of village outreach visits
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during the past month (5% unde clugering and randomzation inference), and anegaive
coefficient significant at 10% unde clugering on not giving water away from newbomsunde

onemonth old.

3. A Model of Health Service Provision

The pre-existing Cambodian health system involved a combination of govenment clinics
with very flat incentives and defacto unregulated fee-for-service private practice, in which
providers had steep incentives, butthese incentives were only to provide hedlth services privately
bendicial to the patient, rather than to take into accountpublic health ben€fits (for example of
vaccinaion). Moreover, since pdients observe only anoisy signd of hedlth, private provides
may have had incentives to provide services tha made people fed better in the short-run, like
glucose drips Theprogram created incentives to focuson thetargeted indcators, and led to
restrictionson private practice.

A Holmstrom-Milgrom (1991) framework suggests tha contracts linking incentives to
the 8 targeted outcomes will lead to better performance on those measures, but how it affects
other outcomes dependson whether effort directed at those nontargeted outcomesisa
complement or substitute with the targeted outcomes. Either scenario is plausble. For example,
it could betha theincentives provided to the contractor cause contractors to create incentives for
health workers to reduce absence from thefacilities, and that thisis complementary with
providing other types of care. On the othe hand, facilities might shift resources away from
unmeasured care to targeted outcomes.

We will formalize thisideain a smplified Holmstrom-Milgrom (1991)framework.

Suppo® there are two hedlth outcomes. The agent has control over two kindsof effort tha are

14



cogly to exert. Suppo® only oneof the outcomesis contractible. Denote the outcomes C and

NC and theeffort types e and e, and let them beproduced as follows

C=f(ee)+! ”
NC=g(e.6)+"

Theagent cares aboutcompensation w as well as the cog of exerting effort,

u(w.e,e)=w! c(g,e,). )
Agents are pad alinear wage in theamountof thecontracted outcome produced

w="+BH#C. (3)

Theagent' sfirst order conditionsare

dc _ df_dc_Bdf @

de de’ de de’

Note tha thefundion g(e,e,) does not appear in thefirst order conditions Theagent chooses

effort only accordingto thetradeoff between the cog of effort andthemargind increasein C
outputtha results from effort. Increasing B will typically increase C, butmay increase or

decrease NC.
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This ssimple framework does not consde the possibility tha the NGO and Ministry of
Health view themselves as bang in arepeated game setting. In such a setting, the Ministry would
plausbly learn both C and NC after the contract finishes, and could use tha informationin
deciding whether to accept another bid fromthe NGO for afurther contract. Subdgituting away
from nontargeted outcomes tha the Ministry of Health cares aboutwould tend to be muted to

the extent an additiond conftract is desirable to the NGO.

4. Empirical Approadc

There aretwo main empirical chadlengesto estimate program impact. First, notall
digtrictsinitially assignead for treatment were treated. Second,randomassignment was at the
digtrict level, redudng power. Simple comparisonsof actudly treated districts with others could
yield biased estimates of program impact if districts dropped out because they were known by
NGOs to bedifficult to work in, or because few NGOs had ever worked there before. As
discussed in Subsection 4a we use theinitial randomization of treatment as an ingrumental
variable for actud treatment. This produces an estimate of theeffect of treatment onthetreated
(TOT) tha, in expectation, expunges thevariationin actud treatment that may have come from
sources other than randomassignment.

Asdiscussed in Subsection 4b, we address thefact that randomzation at thedistrict level
requires usto take care in computing standad errors. We use both the techniques of clugering at
thedistrict level and of randomization inference. We also report the average effect of contracting
across afamily of related outcomes that comprise adomain of interest. An example of afamily is
the eight service-ddivery outcomes explicitly targeted by the program for improvement. We

discuss this techniquein Subsection 4c.
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a. Estimation of per-comparison causal effects

We report intention-to-treat (ITT) and treatment-on-treated (TOT) causal effects (Imbens
and Angrist 1994,Angrist, Imbens and Rubin 199%6). TheITT tells ustheeffect onahedlth care
outcome of bengin adistrict randonly selected for health-care contracting. The TOT tellsusthe
local averagetreatment effect (LATE) on a health care outcome of actudly being subject to a
contracted hedlth care system dueto randomassignment. (Thus we can’t necessarily genegalize
aboutwha would have hgppened if the program were implemented in districts where no
acceptable bidswere received.)

Our basic regression ITT modd for the effect of the program on a particular outcome

Yiap fOr anindividud i fromvillagev, districtd, and province p attimet is:

_ CI-R CO-R 2003 CI-R _ 2003 CO-R _ 2003 )
yivdpt_ﬁo-'-ﬁlld + Bl 4 Bl T Bl T X 1T+ Bl g x| +Xivdpt8+ppt+€ivdpt' (5)

Thedunmy variables I ;" ® and 15 ® indicate adistrict’s randomassignment. Xl isa vector

of individud characteristics which we indudein some specifications Thel TT effect of

contracting-in and contracting-outare / , and /., respectively. The province-by-year fixed

effects p,, reflect thequesi-stratification of therandamization by province and absorb time-

varying shods at the province level.

Our regresson modd for the TOT issimilar:

— crT co'T 2003 cT 2003 co'T 2003 0
yivdpt_!0+!1|d +1,14 HITTH G #ITT #1, +X§1pt/0+ ppt+&vdpt'(6)
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Inthiscase, 1" "and 15°77 are dummy variables for adistrict’s actud treatment status We

estimate this latter equaionusing 1™ and 15° ® asingrumental variables for actua treatment

status

Two notes of caution are warranted in interpreting theresults. First, in many tables,
congants in our regressionsdiffer from baseline vaues of variables for the comparison districts
because of theindugon of province-by-year effects. Second, we estimate linear effects while
mog of our dependent variables are bounde between zero and one 1V estimates may
occasiondly lead to effects tha seem to imply that thelevel of thedependent variable hasrisen

aboveoneor fallen bdow zero.

b. Randomization at district level

Our andysis examines the effects of district-level independent variables on individud-
level dependent variables. When treatment is condant within the aggregate unit, we mug allow
for errorsto be correlated at theaggregae level (Moulton 1990,Dondd and Lang 200J). In owr
case, individud outcomes may be correlated dueto a digtrict-level trend, such asthe
development of thelocal trangport system or differential recovery from corflict.

Oneapproach to computing standad errorsis to use the cluger-correlated Hube-White
covaiance matrix estimator. Dondd and Lang (2001) and Wooldridge (2004 have pointed out
tha asymptotic judification of this estimator assumes alarge nunber of aggregae units.
Simulationsin Bertrand, Duflo, and Mullainathan (2002)show the cluger-correlated Huba-
White estimator performs pooily when the number of clugersis small (<50), leading to over-

rejection of the null hypotesis of no effect.
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Randonization inference provides an aternaive approach to hypotesis testing

(Rosenbaum 2002) Consder asimplified settingin which we have observationsY; onan

outcome for individudsi residing in clugers . Suppose we randonly allocate each of the

clugers to atreatment groupand a comparison group, andtha T, =1 for thetreatment groupand
T, = Ofor thecompaison group We apply atreatment to thetreatment group Then ! in

regression equdion (7) represents the average effect of treatmenton Y],

Y, = 4T A (7)

Denote the set of all possible assgnments from therandomization process { P} . We cal the P,

placebo randomassignments. Now consder / , in thefollowing regression equéion:

Y, =1+ P+ (8)

1

Since P, isarandomy generated placebo, E(/ ;) =0. Let F(fp) bethe empirica c.d.f. of /;’P

for al elementsof {P,} . We can now peform ahypohesis test by checkingif our measured
treatment effect is in thetails of the distribution of placebo treatments. We can reject H,, : fT =0
with aconfidence level of 1! " if fT " F#l(%) or!AT %F(1# %). Since the placebo

assignments P, only vary across clugters, this methodtakes intracluger correlationsinto account

In practice, we use the method employed to make the actud randomassignment,

described in Section 3, to generate thefull set of potential uniqueassignments of thetwelve
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digtricts to the comparison group and contracting-in and contracting-out treatment groups There
are 6,480 uniquerandomassignments, which were equdly likely to occur. We then compute
placebo treatment effects for each of these randomassignments usng the placebo version of our
ITT estimating equaion (5). We compute a p-value by noting where thetrue effect liesin the
distribution of placebo effects.

We note tha this techniquehas low power relative to more parametric approaches when
thetrueeffect islargebecause it puts not even minimal structure ontheerror term. To see this,
condgder ahypoheical example with six clugers. The randomnization process selects two clugers
to bein thetreatment groupand theremaining clugers to bein the comparison group. There are

15 combinationsin theset of placebo randomizations{ P} , each of which has an equd
probability of being selected of % = 6.7%. Thismeanstha neither thelargest nor the smallest

!AP can fall within the2.5% tails of the distribuﬁonF(fP) . Randomization inference would thus

fail to rgject thenul hypotesis of no treatment effect with 95% confidence no matter how large
the difference between treatment and comparison and how small thedifferences within groups
sinceit isalwaysimpossible to regject thehypotesis tha errorstake theform = x with
probability 1/3 and x/2 with probability 2/3, where x is the difference between groups If one
were willing to impose tha errors were single-peaked, however, onewould reject thenul if the
difference between thetreatment and comparison groupswere large enoughrelative to the
differences within thegroups Randomzation inference isin this sense alow power test relative
to onetha imposes even minimal structure on theerror term. We present hypothesis tests based

both on clugering and onrandomization inference be ow.

20



c. Summary measures of causal effects

We have very low power in testing individud effects, but many of the outcomes we
bdieve will be affected by contracting fall into families. To the extent that outcomes within
families are not perfectly correlated, looking at families can hdp increase our power. We are
interested in the magnitudeof the average effect of treatment on entire families of outcomes and
whether it can bedistinguished fromthe null hypothesis of no average effect. In orde for the
average effect to be meaningful, each of the outcomes k =1K K in each family is scaled so tha

thetreatment effects / , are postiveif they are desirable.

More specifically, we seek to test theone sided hypothesis
Hy: (!, K,/ )'=0vs H,: (!,K,])'#O", 9
whee O" isthepostive orthant. Following O’ Brien (1984) Tamhane and Logan (2003, and
Kling, Katz, Leibman, and Sonbaxmatsu (2004) consder the measure of average effect size !

over thefamily of K outcomes {y,, |k =1K K} in which each treatment effect is normalized

by thestandad deviation / , of thechangein theoutcome "y, ., where

! =—§ —k 2 (10)

2 Alternative ways of weighting thetreatment effectsindudeusing thefirst principa component.
If thefirst prindpd component accounted for agood deal of the variationin outcomes, we might
be persuaded tha a single dimenson, such as provider effort, drives the outcomes. We have
explored this possibility, butfourd tha first principad component accounts for only asmall part
of thevariation in our outcomes.
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O'Brien (1984)showed tha ! could be used to test arestricted version of hypotesis (9) that
indudes the additiond assumption of a congant treatment effect across outcomes within the
family:! /", = #$k. O Brien's methodthustests the modified hypotesis H, :/ =0
agangH,:! >0.

Let t, bethe K ! 1 vector per-comparisont-ratio for each of the trestment effects.
LetRbea K! K matrix with elements /,, = Corr (y,.Y,,) and j bea K! 1 vector of ones.

Then thethen thet-ratio for ! in testing hypohesis (9) is given by equation (11)

t == (11)

O’ Brien showed tha theratio t, ist-distributed with n! 2 degrees of freedom

Because our outcomes are defined over different groupsof individuds (e.g. children 12-
23 monthsold, women who have given birth in the past year), we aggregate outcomesto a
common level, such asthevillage, to obtain a congstent unit of observation:

G =1 4 | C"T oy | COT; 2008, {CI"T 4 2003, j [CO'T 4 2003
Y =/ 1H! 51y +1ly Pl g #1777+ #I; +ppt+$vdkt

(12)
=W + 4

Our joint equaionis estimated by ingrumental variables, again usng randomassignment as an

ingrument for treatment

! yvdtl$

ﬁ_M =1 W)(+) e (13)
" Yoarc %0
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Codficientsin ! form theinputsinto our average effect size calculations

5. Health Care Results

We explore the causal effects of the program on five families of health care outcomes,
looking at both effects at the discrete outcome and family level. Subsection 5aconsders health
center management, thedomain unde the mos immediate control of the contractors.
Subsections5b, 5¢, 5d, 5eand 5f consder targeted outcomes, nontargeted outcomes, find

health outcomes, curative care seeking behavior, and findly consumers perception of qudity.

a. Health center management

We would initially like to undestand something aboutwha practices contractors
engaged in as aresult of the program. Health centers in contracting project districts were
surveyed in 2003to collect information on howthey ran ther facilities, what services were
available, and how well supplied they were. The survey visits were unannouned to hdp ensure
an accurate accountof the condition of the health centers. A baseline survey was not conduded
because very few pamanent facilities were opaatingin 1997 We therefore andyze the survey
usngthesimple differences between thetreated groupsand the comparison groups

We congruct 18 measures of health center activities (Table 3). Both variants had postive
point estimates for there being a permanent, funaioning hedlth center building. The23.6
percentage point contracting-in effect was significant at 5% unde clugering. The comparison
mean was 74%. (It is possible the contracting effects on facility condruction were greater earlier
in the program.) Because oppotunity andtravel coststo visit the health center can be high,

people may beunlikely to goif they are unaure if staff will be available. Roundthe-clock service
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could bean impartant factor in paients shift toward public facilities. Contracting-in madeit
much more likely tha roundtheclock services would bereported to be available at the hedlth
center. Thecontracting-in effect isavery large 83 percentage points and is statistically
significant. The contracting-out effect is 47 percentage points but not significant. Both variants
had large postive point estimates on hedlth centers beng open and treating patients during an
unannouned visit. The 48 percentage point contracting-in effect was significant at 5% unde
clugering. Contracting-in and contracting-out inareased the probability tha all scheduled staff
would be present by 50 and 79 percentage points, respectively. These effects were significant at
5% and 1% unde clugering. Unfortunaely we do not have more detailed information onthe
fraction of staff present. Neither thereceipt of suppot from additiond NGOs or the accuracy of
health center registers was statistically significantly affected by the contracting variants.

Contracting-in had a point estimate of 25 percentage points on the health centers offering
ddivery services, agang a comparison mean of 52%. The contracting-out point estimate was 40
percentage points. Neither was statistically significant.

User fees were common in 2003,with 71% of comparison health centers charging them.
The contracting variants did not have statistically significant postive effects on them bengin
place.

Having user fees clearly poged can hdp prevent staff members from overcharging
paients. Contracting-in and contracting-out respectively had 24 and 28 percentage point effects
onuser feesbeangclearly poded, agang a compaison mean of 77%. The contracting-in effect
was statistically significant at 5% unde clugering.

Contracting outincreased thelevel of supevision of health centers. This variant saw an

increased nunber of supeavisor visits to thehealth center during the previousthree monthsby a

24



dramatic 5.7 visits againg a comparison mean of 2.5 visits. This effect was significant at 1%
unde clugering and 10% unde randonization inference. Contracting-in had a small and
satistically indgnificant point estimate. The contracting variants did not have an effect onthe
supeavisor s reported activities during thevisits to the extent we can measure them. Contracting-
outNGOs had larger budgés unde thar control, which may have madeit easier for themto
apply more resources to site visits. Similarly, contracting-in caused a decrease of 2.7 in the
number of outreach visits in the past month againg a comparison mean of 14.3. While thisfigure
was not significant, management efficiency as measured by number of actud visits less
scheduled visits was a statistically significant and 0.2 highe for contracting-in agang a
comparison mean of -0.1. So contracting-in resulted in significantly fewer scheduled visits yet a
highe ratio of actud to scheduled visits.

We congructed indices tha measured how many of 22 required pieces of equipment
were present and fundioning in the health center and how many of 41 required supplies were
present. Point estimates of the contracting effect on the equipment index were postive for both
program variants. Contracting-in showed an increase in theindex of 3.5 agang a comparison
mean of 15.0 that was significant at 1% unde clugering and 10% unde randomization
inference. Contracting out had an effect of 3.0 tha was significant at 10% unde clugering.
Contracting-in and contracting-out had statistically significant effects of 5.5 and 8.9 ontheindex
presence of required supplies, with thecomparison districts averaging 25. The effects were
significant unde clugering at 1% and 5%, respectively.

We view 11 of the 18 hedlth center management outcomes as postively related to

management qudity in aclear way, and congruct an average effect size measure based on them
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(Table 3).2 Both contracting-in and contracting-out had statistically significant effects unde
clugering and randomizationinference. The contracting-in average effect was about0.6
comparison group standard deviations while the contracting-out effect was 1.1 comparison
group standad deviations Thetwo effects are different from oneanother (p<0.01), so we
condudethewhile both variants subgantially improved management, contracting outdid so

even more than contractingin.

b. Targeted outcomes

This subsctionfirst presents histograms on targeted outcomes, and then pe comparison
and average effect estimates. To show robugness, we also report an aternative estimator tha
controls for houshold wealth.

Before plunging into statistical anaysis of program impact, it is worth examining
histograms of the percentage point changes in district level average outcomes (Figures laand
1b). Notefirst thetremendousoverall improvement in Cambodia over the peiod. It isaso clear
from histogram tha the changesin some variables, such as use of public facilities, are much
large for thetreated districts than either the comparison districts or the districts in which
treatment was not taken up. The variance within the treated and not-treated groupsis clearly less
than the variation across groups The picture for antenaal care receipt by women who had a

child in thepast year is similar. Changes in comparison districts and not-taken-up districts are

3 The 11 outcomes are whether the permanent health center building is constructed and open, the availability of 24-
hour service at the health center, on an unannounced visit whether the health center was open and seeing patients
and whether all scheduled staff were present, availability of child delivery service, for health centers with user fees
whether the fees are clearly posted, the number of supervisor visits in the past three months, the number of outreach
trips undertaken in the past month, an index of equipment that should be installed and functional, an index of drugs
and other supplies available, and whether the health center offers the full set of childhood immunizations.
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roughly comparable. Note that thelarge differences between actudly treated and not-treated
districts will show up as large standard errorsin our regression.

Per-compaison ITT regressionsare shown in Table 4. Recall tha they are all estimated
in levels. All outcomes show large and statistically significant increases between the baselineand
follow-up, in five of eight cases more than doubing. Thebackgroundfor thetreatment effectsis
thusa strong secular increase in service provision, driven perhgpsby genera recovery in
Cambodia, thelargeexpanson of naiond hedth infrastructure unde the Basic Health Services
Project, competition between NGOs and the Ministry of Health, and improvementsin the
management of vertical programs like immunization. Over the study period, the number of
fundiond rura health centersin Cambodiaincreased from 60 to more than 900.

Thebolded figures show estimated program impact. The point estimates of ITT effects
are nearly al postive, thoughthe standad errors are fairly large, reflecting thelimits putonthe
sample size by thetwelve-digtrict randonization. They are statistically significant for the use of
public facilities when sick unde both contracting-in and contracting-out (1% unde clugering;
10% and 5% unde randomization inference, respectively), for adequae antenaal care for those
recently pregnant unde contracting-in, and for vitamin A receipt by a child unde contracting-
out. P-values unde randomization inference are subdantially smaller than those unde
clugering, butdo notchangethe overal patern of statistical significance.

TOT effects are largeand statistically significant in four of eight outcomes (see Table 5).
Contracting-in and contracting-out led to 18 and 29 percentage point inareases in the choice of a
public sector facility when needing a curative care conaultation (significant at 1% unde
clugering and 10%and 5%, respectively, unde randonization inference), very subgantially

abovethe 4% baselinelevel for the comparison groupand its 8 percentage point inarease by
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2003.Contracting-in caused a statistically significant 36 percentage pointincrease in thereceipt
of antenatal care by pregnant women, compared to a baselinelevel of 11%in thecomparison
groupand ove a 22 percentage point comparison increase by 2003.Contracting-out caused a
satistically significant 42 percentage point increase in vitamin A receipt by children over a
comparison increase of 23 percentage points and agang a baseline comparison ratio of 43%
Contracting-in and contracting out led to 18 and 30 percentage point inareases in theuse of a
health care facility for ddivery agang baselinelevel of 4% (significant at 1% unde clugeringin
both cases and 10% and 5%, respectively, unde randonization inference).

Both variants had subdantial postive effects on child immunization, thoughonly the
contracting —in effect was significant (10% unde clugering). Note tha immunization increased
very strongly in comparison districts between the surveys, going from 34%in 1997to 81% in
2003.In thisand anumber of similar cases in the paper, thereislimited scopefor increasing
immunization over and abovethe comparison group change even thoughthefind few percent
may contain themog difficult cases to administer.

Contracting-in and contracting-out improved targeted outcomes an average of about0.51
and 0.54 standad deviations more than the comparison group (Table 5, find column). These are
very large average effects. The hypohesis of no average postive effect isrgjected at 1% unde
clugering for both variantsand at 1% and 10% under randonizationinference for contracting in
and contracting out, respectively. Contracting clearly caused large gansin the coverageratios
targeted by the program. These gansare even more impressive when we consder that
comparison districts were encouraged by the Ministry of Health to compete with the contracted

digtricts in these areas. We have explored whether the average effects of contracting differ across
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variants or between the uppe and lower hdves of the wealth distribution within variants, and fail
to rgect thenull hypothesis of no difference in both cases.

It isworth condgdering results from an alterndive specification tha seeks to control for
time-varying district-level econormic shodks, for example, from differential economnic recovery
following 25 years of conflict or shodks to agricultural outputand prices. Table 6 shows
specificationstha indudecontrols for houghold assets in the per-comparison results. Thiswill
not be our main specification dueto concernsabou the endogeneity of houshold assets, though
we bdieve tha they are unlikely to have been significantly affected by the program. To the
extent tha they were affected, we would expect the biasinduaed by induding them in our
treatment regressionsto betoward zero: As discussed bdow, the program reduced private hedlth
expenditure, presumably freeing up some income to be spent in part ontheassets in ourindex,
assuming they are nomal goods People with more assets are likely to be better able to access
publicly provided services. With asset controls, the expected value of the estimated treatment
effects will bethetrueeffect less the produd of two postive quantities—the effect of the
program on assets and the effect of assets on service receipt. Our argument aboutbiasis more
fully developed in Appendix A.

Average TOT effects of the program onwealth are small and statistically inggnificant,
suggesting the program itself did not have ameasurable effect onwealth (Table 6, Pand A).
Controlling for assets improves thefit of the per-comparison TOT regressionsdightly (Table 6,
Pand B). For example, contracting-in now has TOT effect of 124 percentage points on ddivery
in a health facility that is statistically significant at 10% unde both inference methods Overall,
the size of the per-comparison effects is similar to regressionstha do not control for assets. The

average TOT effects of contracting-in and contracting-out on targeted outcomes controlling for
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assets are 0.63 and 0.67 standad deviations respectively, and are statistically significant at 5%

unde both methods It is reassuring to know tha effects are similar unde this specification.

c. Non-Targeted outcomes

In section 4 we described the possibility tha contractors could take advantage of the
incompleteness of ther contracts to divert resources away from outcomes on which they were
not being explicitly evaluaed. We now consder a set of six outcomes tha were not explicitly
pat of the contracts between the Ministry of Health and the contracted NGOs but are
nonghdess likely to beimportant. They are treatment of diarrhea in children, the numbe of
antenatal services (excluding a blood pressure check, which was targeted), whether individuds
report tha an outreach team has visited thevillagein the previousfour weeks, whether amother
breastfeed a newbom within six hours of birth, whether a mother gave a newbom water in the
first month of life, and knowledgeof AIDS risk factors.* Data was collected aboutthem along
with the contracted outcomes in the baseline and follow-up surveys. Whileit is undear how they
fit into the Ministry of Health’s objective fundion, they all can have significant impact onthe
well beng of individuds.

Overall, theprogram had little effect on nontargeted outcomes (Table 7). | think we
might want to rephrase this, here and elsewhere as saying effects are not statistically significant.
Contracting-in had a statitically significant postive TOT effect of 18 percentage points onan
outreach visit to thevillagein the past month (significant at 5% unde clugering and 1% unde

randomization inference). Contractingin improved knowedgeof HIV risk factorsby a

* The additional antenatal services considered are checking the abdomen and feet, blood and urine test, anemiaeye
check, dispensing iron tablets, and advice about food during pregnancy and the danger signs of pregnancy and child
birth. Breastfeeding within the first hours of birth allows the transmission of colostrum to the baby, which important
for itsimmune system. Water should not be given to babies under six months old because of the danger of disease
transmission.
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satistically significant 21 percentage points. Contracting out had a postive effect onthe
treatment of diarrhea, which we ddine as the administration of oral rehydration solution, salted
soup,or an V. Thepoint estimate was 14 percentage points and is significant at 10%unde
clugering. Both contracting-in and contracting-out had postive point estimates for mothers
being more likely to give newbomswater during thefirst month of life, an undesirable practice
since water can carry disease, thoughonly the contracting-out coefficient of 9.3 percentage
points was statistically significant (10% unde randonization inference). This practice was
universal in 1997,and declined to 95%in compaison districts in 2003.

Overall, contracting-in had a postive average estimated effect on nontargeted outcomes
of about0.3 baseline comparison group standad deviations thoughthe effect was not significant
and much smaller than its 1.0 standad deviation average effect ontargeted outcomes.
Contracting-out had a negative average point estimate of 0.3 standad deviations compared to
1.1 standad deviationsonthetargeted outcomes, thoughthis estimate is al'so not statistically
significant. Treatment effects were not statistically significantly different between thetop and
bottom of thewealth distribution for either variant. These results alleviate the concern that the
incomplete nature of explicit contracts would lead the variants to have large negative effects on

norttargeted outcomes.

d. Final health outcomes

Improvement in find health outcomes such as mortality and morbidity are the ultimate
gods of an improved public health system. Logically, intermediate outcomes such as increased
vaccinaion should be assodated with reduced mortality, butit is difficult to pick up mortality

effects withoutprohibitively large samples. For example, given thevariation we oberve and our
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cluger design, we would need a sample at least eight times larger to have a 50% chance of
observing a 20%changein infant mortality dueto contracting. It may easier to detect effects on
more common outcomes, such asillness or diarrhea.

We have daa onthreefind health outcomes. We foundthat contracting outreduced the
chance of an individud reporting they were sick in the past month and this was significant at 5%
unde randomizationinference on (see Table 8). Contracting out also reduced theinddence of
diarrheain children unde five at 10%significance unde randonization inference. We foundno
significant effect onwhether a child bom in the past year remained aive, thoughour sampleis
too small to detect typical changesin mortality.

To examinetheaverage effect of contractingonfind health outcomes, we recode
diarrheainddence and reported illness so tha a good outcome is oneand a bad outcome zero.
Contracting out had a postive effect onfind health of 0.62 standad deviationstha was
significant at the 5% level unde clugering. Contractingin had avery small and indggnificant

negative point estimate.

e. Care-seeking behavior

We have already seen tha onegod of the contracting experiment was to increase theuse
of public health facilities for curative care, and tha both the contracting-in and contracting-out
variants did so. We noted earlier that in 1997patients had high out of podket expenses. Patients
frequently conaulted unquaified drug sellers and traditiond hedlers and saw govenment
workersin their own private practices. In this section we will investigate how the program

affected individud care-seeking behavior in more detail.
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We have daa on thetype of provider soughtfor al family members who wereill and
consllted a care provide during the previousmonth. There are four categories of providers:
traditiond healers, drug sellers, trained providers in private practice, and trained providersin
public practice. Trained pulic providers are members of the govenment health service
opeaatingin ther official capacity at public facilities. Trained private providers are qudified
medical personnéd opeaating onthear own account, some of whommay be members of the
govanment health service working outside or ingead of their official duties. Trained providers
indudemedical dodors, medical assistants, nurses, and midwives. Drug sellersindudeall
vendors tha sell drugs Many also dispense advice, and dmog noneare phamacists. Mog are
simply traders.

We first examine care-seeking behavior for al household members during the past
month. We do not condition onwhether they were sick, since thisis potentially endogeaious At
baseling about17%of indviduds visited a provider in the past month. Of those who did, about
48% saw unqudified private providers (drug sellers and traditiond hedlers), 44% saw private
providers, and 8% saw public providers,. Houshold members were about3.6 and 5.4 percentage
points more likely to conault apublic provider under contracting-in and contracting-out,
respectively, compared to a comparison group baseline of 0.6% (Table 9). Both effects are
satistically significant, thoughthe contracting-in effect only reaches the 10%level unde
randomization inference. Both variants had negaive point estimates on visits to unquaified
providers,; the contracting-out effect of negative 9.8 percentage points was statistically significant
at the 5% level unde randomization inference. Contracting-out discouraged visits to a private
provider by 9.0 points againg a baseline comparison level of 9.5% (statistically significant at

10%).
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We peform asimilar andysis of the care choices of thoe houshold members who were
sick and visited a provider and foundsimilar results (Table 9). The conditiond average effects
andysistreats visits to biomedically trained providers as postive and visits to drug sellers and
traditiond healers as negaive. Contracting-in and contracting-outincreased visits to atrained
provider conditiond onvisitinga provider by 0.67 and 0.70 standad deviations respectively.
(Thelatter effect is statistically significant at only 10% unde randonization inference.) The
program did not explicitly target moving paients away fromdrug sellers or traditiond healers,
but redudng the use of these untrained providersis likely to improve public health, whereas
shifting from private to pubic provider's may or may not Wefail to rgject thenull hypothesis
tha the contracting-in and contracting-out average effects are equd. Point estimates of the
impact of both variants are larger in thebottom hdf of thewealth distribution, thoughthe
differences are not statistically significant.

Interestingly, although*“reveaed preference” suggests the program made publc clinics
more attractive, we will see in thefollowing subsection tha paients had apoorer perception of

thequdity of carein thos districts.”

f. Consumer Perception of Quality
The2003follow-up survey asked a set of questionsaboutthe experience of houshold
members who had soughtcare from public hedlth facilities in the past year. The survey asked

respondents. “Based on the experience of your household members, please give me your honest

® Itisat least theoretical ly possible that some of the switches from public to private health care are due to reductions
in the supply of private care from restrictions imposed by the NGOs, so this may not reflect increases in the
attractiveness of the public clinics.
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opinion aboutthequdity of theservices at the health center/outreach?’ Respondents were asked
to give thar opinion of whether in the mog recent visit the staff was honest, caring, and polite,
whether the staff was competent, whether thefacility was well supplied, and whether the cost
was low.

TheTOT point estimates for contracting-in and contracting-out on qudity perception are
mogly negaive for hedth centers (Table 10). Contracting-out had statistically significant
negative effects of 20 percentage points on views of staff attitudes (significant at 10% unde
clugering and 5% unde randonization inference), 18 percentage points on competence
(significant at 10% unde randomization inference and 5% unde clugering), and 12 percentage
points on how thefacility was supplied (significant at 10% unde clugering). Comparison means
were 63%, 50% and 50% respectively. Average effects point estimates on qudity perception for
both health centers and outreach for both contracting-in and contracting-out were negdive. The
0.25 standad deviation negative effect contracting out had on perception of hedlth center qudity
was the only onewith statistical significance (5% unde clugering). Average effects on
perception of health center qudity were not statistically significantly different across thetop and
bottom of the wealth distribution, thoughthe effect size coefficients were only negative for the
riche hdf. Point estimates were also negative for outreach (not shown), thoughnonewere
satistically significant.

Given theresults we have seen onresidents' revealed preference for public providers and
theimprovement of facility management unde contracting, these findingsare striking. Several
explanaionsare possible. First, this may bea statistical artifact. Contracting changed the
compostion of people visiting health centers, in pat drawingin people who would otherwise be

visiting drug sellers. The set of paients was thusnot hdd condant. One possible explanaion for
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lower perception of care qudity isthussimple sorting: the group of individuds visiting hedlth
centers now has a different idea on average aboutwha congitutes qudity care. There may be
more subgantive reasonsas well: 1) There are fewer health centers than drug sellers, so people
have to travel agreater distance and may have towait longe to receive care at a hedlth center. 2)
Discussionswith contracting managers revealed they bdieved they had a different view of
appropriate care than typical Cambodian provide's, who may be more willingto provide
treatments such as vitamin injectionsand glucose drips corroborating the anthropological
evidence discussed earlier. The contracting treatment emphasized a more biomedical approach,
which is not necessarily wha patients want. The managers may have imposed a different
standad of care in the health centers more in linewith thar own views. For example, some
contractors forbade the practice of giving vitamin injectionswhen they were notclinically
warranted, even thoughthis practice reportedly made paients feel they had been given amore
powerful treatment. Contracting-out providers had more influence over the behavior of thar staff

in thisregard, since views aboutsuch matters could be a criterion for hiring.

6. Health Expenditures

The contracting project affected public and out-of-podket health care spending. In this
section, we will explore the effects of the program on spending in detail. We will first discuss the
decrease caused by the program in out-of-podket spending by individuds on curative care
procedures. We will then show the project led to increases in public spending. Lastly we will put
togeher ourinformation on out-of-podket and puldic spending together to show the project

probably had a neutral to negative effect on overal health care spending.
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a. Out-of-pocket spending

Thebaselineand follow-up surveys asked respondents aboutthe out-of-podket curative
health care expenditures made by each individud in the household during the previousmonth.
We will use this data to andyze the effect of contracting on annudized per capita out-of-pocket
spending. There are some complicationswith this exercise. First, self-reported medical
expenditures are thoughtto be very sengtive to framing effects and can vary consderably across
surveys. Examining changes in spending recorded usng the same survey ingrument should
mitigae this bias to some extent, though we should expect the data to be noisy. Second,the
individud spending datais nonnomally distributed with largeoutiers. In 1997,87% of
individuds reported no expenditure during the past month, while the 99 5" percentile of the
distribution was $927(2003USD). Recall tha Cambodia s annud per-capita GDP is only about
US$280.The mean of such adistribution will bevery sengtive to changesin the uppe tail.
Ingpection of these uppe-tail observationsshow that some appear to be plaugbly large given the
symptoms reported and providers consulted—for example, a 78-year old man who reported chest
pansandwas treated at a hoital in Vietham. However, others appear incongstent with those
characteristics, such as ayoungwoman complaining of a sore throa who spent $80at a drug-
sller.

Mean spending levels were very high, perhgosimplausbly so for acounty as pooras
Cambodia. At baseline mean out-of-podket medica spendingwas $2698 (USD 2003, or nearly
10% of per-capita GDP. The highmean islargdy dueto a small number of reports of extremely
high spending. District-level spendingin 1997and 2003is postively but weakly correlated when
onelooksat thefull daa, buthighly correlated when onetrims thetails. We will report results

both for thewhole data and when we trim potentially implausble observations
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Regardless of whether oneuses trimmed or untrimmed data, contracting out had a
negative effect on outof-podket health spending, while contracting in had no statistically
significant effect (Table 11). The contracting out TOT effect isalargeand statistically
significant negative $5586 (2003USD) when we look at thefull, untimmed daain column 1,
thoughnote that thereis dso alarge and statitically significant difference in theinitial level of
out of podket spending of $4726.° Column 2 shows annudized private spending excluding the
uppe and lower 0.5% tails of the expenditure distribution, while column 3 shows spending with
sugicioudy large observationsdroppel.” Both of the trimmed specificationsshow smaller
thoughstill significant negative effects from contracting out (-$2112 and -$1561) and no
significant effect for contracting in. (The contracting out effect when suspicioudy large
obsrvationsare droppal is only significant at 10% unde clugering.)

We further explore thisissue by computingthel TT effects of contracting on quantiles of
the private expenditure distribution (Table 14). The patern here is congstent with themean TOT
regressions Contracting in does not have a significant effect while contracting outhas alarge
and significant negaive effect. Interestingly, highea baseline spending in the contracting out
treated districtsis present in all theuppe quantiles we examine, and the treatment effect grows
roughly propationdly.

Our ovedl condudonistha contractingin had no significant effect on private spending
while contracting out had a strongnegaive effect. This result is congstent with thereduced use

of private providers. Given tha contracting outwas more successful at attracting paientsinto

® Throughoutthis paper we use a specification tha alows for initial differences. In the case of
this variable there seems to have been such differences, and they are pasistent in thetrimmed
data. We therefore do nat think it is appropriate to use only the data from the 2003survey.

" We defined as supicioudy large thos observationswith more than US$100per capita
spending pe month. There were 114 such observations—about0.2% of al observationsand
about1.6% of nonzro observations
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govanment clinics, its plausble the strong negaive effect for this variant may have been dueto

lower paient paymentsin public facilities.

b. Public health spending

Theoveal changein public health spending assodated with the program can be broken
down into variouscomponets. Thedaa on puldic expenditures cover 1999through2003,and
are based ontheactud receipt of fundsat thedistrict level. Table 13 presents a breakdown of
public spending by major funding sources for comparison, contracting in, and contracting out
districts. We look at the average spending for 20002003and express spending in 2003USD pe
capitato facilitate comparison with private spending. The project only ran in pat of 1999 and
we will use 1999spending as aroughbaselinelater. Direct payments to contractors are reflected
in row 1. Some other project expenditures, such as ministry-level management and monitoring,
arereported in row 3. Total spending was $2.56 per capitain contracting in districts, 61% highe
than the $1.59 pe capita spent in compaison districts. Contracting out districts spent $2.94 pe
capita, 85% highe than comparison.

Thedifferences in public spending between contracting in, contracting out, and
comparison districts are mainly dueto the contracting program payments. Part of the difference
also comes from lower budge supplement spending in comparison districts. Recall tha projects
usngthebudge supplementsin comparison districts were subject to auditing irregularities, and
a consequeance was tha compaison districts did nat receive the entire $0.25 per capita per year
for which they were eligible.

Contracting outincreased public health spending by a statistically significant and very

subdantial $2.93 pe capitain 2003 agang a comparison mean of $1.59 (Column 4, Table 11).
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Contracting in had asmaller effect of $1.44, thoudh this was not significant under randomization
inference. Neither variant had a statistically significant effect on changesin public spending
when we use 1999as a roughbaseline and the 2000-2003average as follow-up (column 5),
thoughboth cogficients were postive and the contracting out codficient was large

Note also that averagetotal government spending per capitafor all of Cambodia was
$3.14in this period?® Thisis more than doubke the government fundsactudly received in our
comparison districts, suggesting at least oneof thefollowing mug betrue 1) thereis subgantial
spending at the central Ministry level, 2) thereis subdantial regiond inequdity, and 3) thereis
subgantia leakage It is possible tha the contracting program reduced leakage, so thefigures
may overstate the gap in public funding from the central government. Because the contractors
were accouniable for service ddivery targets and were not as entangled in local politics, they
may have been more successful at getting thar budgée alocationsfromthe govenment. XX So?

XX

c. Total health spending

Combining the administrative data on public spending with the survey daa on out-of-
podket spending provides little evidence tha the program increased total resources flowing to
health. Program effects on total spending are shown in columns6to 11 of Table 11 Column 6
shows program effects ontotal spending for 2003 Neither program effect is statistically
distinguishable from zero, and while postive the size of the contracting in codficient isfairly
small compared with mean total spendingin the comparison districts. Columns7 and 8 trim the

distribution of private spending as discussed above The codficients on contracting in and

8 Based on Cambodia (2004)and World Bank (2005).
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contracting out naturally are closer to zero, and still small and insignificant. Columns 9 through
11 suggest tha contracting in had no effect onthechangein public spending over the program
period, while contracting out had a negative and significant effect. These last columnsshould be
viewed especialy cautioudy since they match public spending data from 1999(thefirst partial

year of the project) with private spending datafrom 1997.

7. Conclusion

The Contracting of Health Services Pilot Project contracted out management of public
facilitiesto NGOs and increased public health spending on those facilities. The project led to
increases in targeted service outcomes of aboutone-hdf standard deviation on average The
contracting-in and contracting-out approaches produced similar results, thoughthe greater
manageia autonony afforded contracting-out managers appears to have enabled them to make
greater strides in improving health center management. There is no evidence tha contractors
shifted resources away from nontargeted outcomes, thoughnontargeted service outcomes did
not show any larger improvement than the comparison group. There is some limited evidence of
improvementsin individud hedlth. Althoughthe program increased use of public providers,
contracting led to lower perceived qudity of care anongusers. It is possible this resulted from
providers adheiing more rigidly to the biomedical modd, or from the expectationsaboutcare
hdd by paientswho previoudy visited atraditiond healer or adrug seller.

The project reduced private he