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Abstract 
 
This paper provides evidence on the undocumented claim that fiscal decentralization will not improve 
welfare because local governments are too corrupt and/or too small scale to spend public money effectively.  
I test whether child health responds to locally controlled public resources using variation driven by the 1991 
Local Government Code in the Philippines.  The national legislature required some of the funds be paid in 
equal block grants to each jurisdiction, providing exogeneity in per capita funds (conditioning on population 
density).  I find that children living in localities with higher increases in per capita block grants exhibited 
differentially higher growth in body mass index (BMI) and lower hospitalization than those in jurisdictions 
with lower per capita block grants.   
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Introduction 

 

Worldwide experiments in decentralization take many different forms, often involving a series of 

concurrent reforms.  As such, the empirical evaluation is generally incremental.  Nonetheless, understanding 

the impact of these multifaceted policies is crucial to the success of public welfare spending across the world.  

Following a half-century of widespread state centralization, the trend reversed in the 1980s; approximately 

80 percent of developing and transitioning countries are currently experimenting with some form of 

decentralization (Manor, 1999).  In the name of improved accountability, equity, and efficiency, 

decentralization is advocated as a potential solution to centralized governments' failure to spur growth and 

reduce poverty.   The health sector is often particularly affected.1   This paper addresses one piece of the 

broad debate over decentralization in developing countries – the popular but undocumented claim that 

transferring public money to local governments will not affect outcomes of interest such as population health 

because these bodies are too corrupt, too small scale or lack the expertise to spend public money efficiently.2    

In the Philippines, the 1991 Local Government Code mandated the unconditional annual transfer of 

8% of national tax revenue to the most local governments.  Within this context, I test whether child health 

responds to locally controlled public resources.  Using panel data on a cohort of 1,978 children born in 

1983/84 and tracked in the Cebu Longitudinal Health and Nutrition Survey (CLHNS), I find that children 

living in localities with higher increases in per capita block grants between 1991 and 1995 exhibited 

differentially higher growth in body mass index (BMI) than those in jurisdictions with lower per capita block 

grants.  Relative to children in areas with below-median increases in this funding source, children in above-

median jurisdictions experienced a differential increase in BMI for age Z score amounting to 20% of a 

standard deviation, and a differential decline in hospitalization rates of 7.2 percentage points.        

After establishing a robust relationship between per capita block grants and nutritional status, I 

                                                 
1  The Philippine devolution involved the reassignment of 62 percent of the national Department of Health staff (46,000 
personnel) and 41 percent of the department's budget (Perez et al., 1995), as the provinces and municipalities were 
delegated responsibility for 595 hospitals and 13,000 primary health care organizations. 
2  For example, political decision makers opposed to decentralization in the Philippines doubted the ability of local 
governments to administrate the extensive resources and personnel of the public health sector (Bossert et al. 2000).  
With the most local governments in particular, there was concern that the officials would not know how to spend 



 3

provide evidence on the nature of this link.  The return to the transfers is higher for children who had 

especially poor nutritional status in the initial period.  I also find tentative evidence that the children most 

affected by local public resources are not from the highest income households and, therefore, may have had 

limited private resources to invest in nutrition.  In terms of heterogeneity in the effect by characteristics of 

the local community, I find that the return to per capita block grant resources was higher in jurisdictions that 

were not well organized initially in terms of community civic organizations and infrastructure.   

 The new public resources seem to have been targeted in part towards sanitation projects.  In 

particular, living in a locality with high increases in the block grant is a positive and significant predictor of 

increased access to piped water and improvements in the sanitary disposal of excreta in households without 

initial access to the health input.  Furthermore, changes in these sanitation conditions are associated with 

high growth in BMI among these children.  Although the results are imprecise and only suggestive, adding 

changes in these sanitary conditions to the regression of changes in BMI tends to reduce modestly the size of 

the coefficient on block grant transfers.  This finding is consistent with a story in which the impact of public 

resources on child health partly works through improved sanitation, although there are certainly other, 

potentially more important channels as well.  With only limited data on these possible channels, I cannot 

provide further evidence on the allocation of the block grants.  However local governments chose to spend 

the money, I find that improved child health was one consequence (intended or unintended). 

 

Seminal theoretical work on fiscal federalism highlights the tradeoff between efficiency gains when 

central governments provide public goods in the face of spillovers, and better matching of public goods 

bundles to heterogeneous localities when local governments are in charge (Oates, 1972).  More recent 

theoretical work draws out a series of other relevant tradeoffs pertaining to social service provision in 

developing countries in particular.3   Ultimately, the theoretical predictions on the impact of decentralization 

                                                                                                                                                                  
transfers from the national government since they had never before had access to such substantial funds (Reyes and 
Jopillo, 1995).   
3 For example, holding public officials accountable for primary health clinics might be easier under decentralization 
simply because citizens are closer to the key decision makers in geographic and perhaps cultural distance, but this 
presumes well functioning democracy and minimal corruption at the local level (Bardhan and Mookherjee, 2002).  
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in developing countries are ambiguous and likely to be context specific. 

Very recently, a literature has begun to develop exploring decentralized fiscal and political 

institutions in a wide range of fiscal and national contexts.4  In this paper, I focus directly on the impact of 

increased local resources on individual welfare.  In particular, I use high-quality panel data with health 

outcomes (nutritional status) as well as household level information on local public goods.   

The return to health spending at the local level is not well understood empirically in part because 

causal estimates are confounded by the endogenous allocation of public money across jurisdictions, driven 

by the targeting of resources and public interventions to jurisdictions with initially low health.5  The unusual 

formula used to allocate funds across local government jurisdictions in the Philippines after the fiscal 

devolution of expenditure powers allows me to address endogeneity in the distribution.  Established by the 

national legislature, the formula specifies that a proportion of funds be allocated across jurisdictions on the 

basis of equal sharing: each local government unit receives the same amount regardless of demographics, 

initial outcomes or need.  On a per capita basis, this variation in funds is exogenous conditioning on 

correlates of initial population (individual urban status and locality population density).   Since the transfers 

are effectively unconditional, I cannot address the endogenous allocation decisions within jurisdictions, as 

local officials choose among a menu of public goods.  Thus, my reduced form estimate represents the health 

return to a unit of unconditional block grant (and not the return to a unit of public expenditure on health per 

se).  

Nonetheless, I can comment to some degree on the fiscal decision-making within the local 

                                                                                                                                                                  
Local bureaucrats may be less able to extract rents in exchange for government services when decentralization fuels 
inter- jurisdictional competition for residents (Brennan and Buchanan, 1980), but only if there is a degree of mobility 
that is unlikely in developing countries (Bardhan, 2002).  In more ethnically homogeneous jurisdictions, local leaders 
may have less anti-poor bias than national leaders; on the other hand, small communities may have strict class 
hierarchies. 
4 The net effect is different in different countries (Bardhan and Mookherjee, 2005).  The empirical literature includes 
estimates of the impact of decentralization on a range of outcomes of interest, including economic growth (Jin, Qian and 
Weingast 2005; and Blanchard and Shleifer 2000) and the targeting of public services and responsiveness to local need 
(Bardhan and Mookherjee, 2006; Galasso and Ravallion, 2005; and Faguet 2004).   
5 In the cross-country work, the issue of reverse causation plagues naïve estimates of the impact of public spending on 
health, if nations with worse health spend more on health inputs (in which case, OLS would produce an underestimate 
of the impact of spending).  Filmer and Pritchett (1999) address this potential source of downward bias on their estimate 
of the return to public spending by instrumenting for a country’s public health sector spending with the average health 
spending as a share of GDP and the average defense spending as a share of GDP among neighboring countries. 
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jurisdiction.  The return to local government resources was higher for children who were badly off initially in 

terms of nutritional status (and more tentatively, household income).  This is consistent with a story in which 

local governments were able to target the worst off effectively (assuming the health return is increasing in the 

amount of resources).   Other recent empirical work suggests service delivery by local governments exhibits 

some targeting in favor of poor households.6  In terms of my finding, it is also possible, however, that the 

local public funds in the Philippines were not explicitly targeted towards the disadvantaged, but rather the 

return to local public funds is simply higher for the most disadvantaged.  I also find that the positive return to 

local public spending is higher in places without pre-existing civic organizations.  One story for this finding 

is decreasing returns to local government bureaucracy, if community institutions are positively correlated 

with the power and experience of public officials. 

In a related literature, there are several cross-country estimates of the correlation between aggregate 

public health spending and average population health.  In regressions of population health outcomes (e.g. 

child mortality rates) on measures of public health spending (e.g. public share of health spending or health 

spending as a percentage of GDP), these studies tend to find very small or insignificant effects of health 

spending on health (Musgrove, 1996 and Filmer and Pritchett, 1999).  A return to local government resources 

of modest magnitude, as I find in this paper, is consistent with the cross-country literature that finds a small 

or insignificant health effect of aggregate health spending across tiers of government.  One might expect this 

result if the local governments are responsible for a relatively small amount of total public spending, or if the 

effects of spending in one tier are offset by spending in another tier. 

 

                                                 
6  Galasso and Ravallion (2005) look at Bangladesh's Food-For-Education program in which the central government 
allocated resources across jurisdictions, but villages were delegated responsibility for targeting the anti-poverty 
program.  Although the degree of targeting towards the poor varied a lot across villages, most of the villages targeted 
poor households disproportionately, while allocation decisions by the central government appeared to target neither the 
poor nor the rich disproportionately.  Similarly, Bardhan and Mookherjee (2006) find intra-village targeting of service 
delivery programs in West Bengal was pro-poor, in contrast to anti-poor targeting in the allocation across villages by 
higher-level governments.   
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In the rest of this paper, I will first summarize the details of the Philippine devolution. The next 

sections outline the theoretical model, empirical specification, and data.  After summarizing the results, I will 

present evidence on potential mechanisms driving the main findings and conclude. 

 

Details of the Philippine Devolution 

Decentralization often involves simultaneously transferring to local governments both expenditure 

power and administrative responsibility for specific public goods and services.  As with any evaluation, the 

confounding effects of concurrent policy changes can be an impediment to identifying the effect of the policy 

of interest.  For example, if changes in public service administration are correlated with the change in 

funding over the same time period, it is not clear whether an estimated return to local public resources is 

driven by the fiscal or administrative devolution.   

In this paper, I focus exclusively on fiscal policy change by conducting analyses at the most local 

level in the Philippines, the “barangay.”7  The boundaries of these jurisdictions are centuries old, dating back 

to the Spanish colonial period.  With the devolution, only the higher levels of local government were 

assigned explicit responsibility for administering public health services such as clinics and hospitals.  By law, 

the barangays were only instructed to direct resources towards very broad goals including health.  Thus, the 

transfers to barangays were unusually unconditional both in law and in practice.8   

The fiscal side of decentralization can involve the transfer of revenue generating in addition to 

expenditure authority. In the Philippines, the new policy was driven by the devolution of expenditure power 

over a substantially expanded share of national tax revenues.  The 1991 Local Government Code did allow 

for increased tax rates for existing local taxes, but the local governments did not generally take advantage of 

                                                 
7 There were 41,498 barangays in the Philippines in 1991 usually consisting of between several hundred and several 
thousand people. 
8 Although the national government imposed a few regulations on the budgeting decisions of local governments (such as 
reserving 20% for “development” projects broadly speaking), the local units effectively had autonomy over the 
allocation of the transfers (Bossert et al. 2000).  In the 1991 national budget report, the central government itself refers 
to the internal revenue allotment (the transfer from national tax revenues to the local level) as “block grants, the 
utilization of which is basically left up to the local governments” (Republic of the Philippines, 1991). 
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this marginal change in tax power (Miller, 1999).9  

Despite the lack of administrative responsibilities devolved to the barangays, the new policy 

provided barangays with unprecedented control over substantial funds (Reyes and Jopillo, 1995).  The 

allocation formula across tiers of government intentionally favored barangays, as the national legislature 

sought to give greater weight to the local government units with the most direct interaction with citizens 

(Katayama, 2001).10  Roughly 8% of total national tax revenues has been controlled by barangays since 

devolution, compared with about 1% in 1991.11  In contrast, the provinces (the highest tier of local 

government) covered 46% of the total cost of administrative responsibilities devolved to the local 

governments, but the provinces together received roughly the same amount of funds from national tax 

revenues after decentralization as the barangays did. 

Before 1991, the barangays had access to quite minimal funds, and local leaders had only limited 

discretionary power even over these resources.  These local government units did not receive a block grant 

from national tax revenue comparable to the transfers after 1992.  One tenth of the 20% internal revenue 

allotment to all local governments combined was officially earmarked for the barangays starting in 1976, but 

the central Department of Finance maintained broad discretionary powers in determining the exact transfer to 

each barangay.  Furthermore, the barangays did not independently allocate these grants.12  The main source 

of revenue before 1991 was a 10% share in real property tax collections within their jurisdictions (Tapales, 

1992).13  Again, higher tiers of government to largely drove decisions over how to spend these tax 

                                                 
9  Only the cities have been successful at increasing the share of revenue from local tax collection (Manasan and Loehr, 
1999).  In part, this is due to collection costs being higher than potential revenue (Bossert et al., 1999).   
10 The entitlement formula was explicitly codified and designed to be difficult to change in order to protect the policy 
reform from political interference (Miller, 1999).  By all anecdotal accounts, the formula has been closely followed 
since 1991. 
11 Before 1992, 20% of national tax revenue was divided among the tiers of local government, compared with 40% 
since 1994. Due to the lack of power of the local level and the discretionary power of central government officials, 
substantially less than the allotted 20 % of national tax revenues  -- an estimated 11% -- actually reached local 
governments before 1992 (Tapales, personal communication 2004).  Of that amount, 10% was allocated to the 
barangays. 
12 According to a 1974 presidential decree, the portion set aside for barangays is to be “allotted and distributed annually 
by the President among the Barangays in accordance with the development plan of the province, city, municipality, and 
barangay as approved by him” (Aruego, 1975).   
13 Other sources include license fees, fines for violation of barangay ordinances, and grants from higher levels of 
government or NGOs (Aruego, 1975). 
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revenues.14   

 

Theoretical Model and Empirical Specification 

Based on Schultz's (1984) model of child mortality/morbidity, a health production function defines 

the relationship between child health outcomes and biological endowments and inputs.  The parameters 

represent biological/technological constraints on producing health.  A comparable framework has been used 

to describe the production of nutritional status, a common health outcome in developing country research.  

The health outcome H for individual i is determined by: 

(1) Hi=a0 + aI 
‘  Ii + aB

‘  Bi + e1i 

 

Ii includes intermediate inputs (e.g. nutrition, water and sanitation conditions, preventive and curative health 

care), Bi designates genetically or environmentally determined persistent health endowment, and e1i is the 

random disturbance term.  In equation (1), the intermediate health inputs are endogenous, as they are under 

the control of the household (and so, Ii and Bi are likely to be correlated).  The reduced form demand for 

each input is determined by:  

(2)  Ii=b0 + bE
‘  Ei + bB

‘  Bi + bX
‘  Cj + bPPi  + e2i 

 

where Ei represents the household's economic endowment (education; non wage assets), Cj includes 

community infrastructure (public funds; availability of public and private health services; public nutrition, 

sanitation and education programs; roads and other transport to health related services; average wage rates), 

and Pi  represents unobservable preferences.  Here, the parameters reflect behavioral responses to economic 

and biological constraints. Substituting (2) into (1), we get a reduced form health demand function in which 

the parameters combine the effects of technological and behavioral constraints: 

(3)  Hi=c0 + cE
‘ Ei + cB

‘  Bi + cX
‘  Cj + cP Pi  + e3i 

 

This paper estimates equation 3, recognizing that the coefficients do not separately identify the 

                                                 
14 A presidential decree required 30% to go to salaries of barangay officials, while the remaining 70% was directed 
towards development projects approved by national government officials (Aruego, 1975).   
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production and demand parameters.  Specifically, I estimate the health function in changes: 

 

(4) ΔHij  = β0 + βRΔRESOURCE j + βX
‘ Xi91  + βL

‘ Lj91 + βG
‘ Gi  + Δεij 

where Hij is the individual health outcome (nutritional status) for individual i in barangay j.  Xi91includes a 

set of seven mutually exclusive dummies for how urban the individual’s living conditions are, 1991/92 

household SES (mother's education; per capita household income; household size; whether mother is 

married; average unskilled wage rate in barangay), and 1991/92 health inputs (sanitation and health facility 

access).15   Lj91  represents a vector of locality specific variables such as the 1991/92 barangay population 

density and city/municipality of residence (10 dummy variables).  Gi  includes two measures of genetic 

health endowment (mother's height and child birth weight), and child sex.16  Here, i indexes 1,978 children in 

the sample, j indexes 141 barangays and the implicit t is 1991/92 or 1994/95.17  Specifying the regression in 

changes purges the estimates of any time invariant differences in health across sample children.       

I consider several nutritional status measures of the children and their mothers.  Since the period of 

interest only spans three years, I focus primarily on BMI, which can respond quickly to nutritional disease 

shocks.18  BMI is equal to weight in kilograms divided by the square of height in meters.  In order to 

normalize to a representative population, I present the results in terms of Z scores for BMI for age, weight for 

age and height for age.  The Z score is equal to the deviation of the observed value from the age and sex 

specific median value of the reference population, divided by the standard deviation of the variable within 

                                                 
15 Average neighborhood unskilled wage rate controls for local barangay economic conditions.  The measure is reported 
by a barangay representative.  I can only include the initial 1991/92 rate, rather than the changes in average wage rates, 
because there are too many missing barangays in 1994 /95 (8 of the original 33 neighborhoods).  For the two missing 
barangays in 1991/92, I assign the median wage rate in order to keep them in the sample.  
16 Mother’s height proxies for genetic factors in growth as well as for intergenerationally transmitted socioeconomic 
disadvantage that might cause stunted growth in both mother and child.   
17 The follow-up surveys were conducted in 1991/92 and 1994/95.  For about three quarters of the sample I use, 
interviews were completed in 1992 and 1995.  I use 1991 to calculate the block grant variable, however, because the  
decentralization policy was in limbo in 1992.  The fiscal reorganization did not happen until 1993 (Schwartz et al. 
2000), but the transfer of responsibilities began in January of 1992.    
18  Historically, weight for height has been used for young children, but the children in the CHLNS are too old in 
1994/95 to calculate weight for height using the standard 1977 NCHS reference population data.  BMI is currently 
recommended by the US Center for Disease Control to chart growth for children 2 to 20 years (CDC, 2002).  These 
growth curves were developed to revise the 1977 charts using improved data and statistical methods.   
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the reference population.19  An individual is considered “wasted” if she/he has a BMI for age Z score less 

than – 2, and "stunted" it is she/he has a height for age Z score less than - 2. 20        

The main explanatory variable of interest is the measure of change in local public resources, 

ΔRESOURCE j.  After decentralization, the share of national tax revenue reserved for barangays is 

distributed among local government units according to a formula based on population and equal sharing.  

Conceptually, it is most plausible that the relevant individual health input is the amount of public resources 

on a per capita basis.  In that case, the variation comes from the equal share portion divided by initial 

barangay population.21  Of course, population health is likely to be affected by per capita public funds across 

tiers of government and not just by barangay resources.  So, I focus on changes in per capita barangay 

resources, controlling for city or municipality (the tier just above barangays).  Each barangay falls under the 

jurisdiction of one of seven municipalities or one of three cities.22  Thus, the coefficients on the 

city/municipality dummies will include any differential time trends in health resulting from decentralization, 

including changes in city/municipal block grants and administrative responsibilities.23 

In this paper, the change in per capita barangay resources from national tax revenues before and after 

devolution, is constructed as follows: 

(5) RESOURCEjt=At/TOTPOPt + Bt (1/ POPjt) =C + D (1/ POPjt) 

where POPjt is the population of barangay j and TOTPOPt is the population of the entire nation.24   At and  Bt 

                                                 
19 Following common practice, I use the U.S. population as a reference group (for reference data see the 2000 growth 
charts (CDC)).   
20  The WHO (1995) recommends defining low weight for height or “wasting” as less than –2 Z (or less than the 2.3rd 
percentile of the reference distribution) for children up to age 10 and less than the fifth percentile for adolescents 10-19 
years of age. For comparison over time, I stick with the former definition in both 1991/92 and 1994/95, as the sample 
children have just crossed the WHO’s threshold of adolescence in 1994/95.  
21   The population share becomes a constant when dividing by population.   
22  The highest level of local government, the province, is constant across the sample. 
23   Two of the three cities represented in the sample – Cebu and Mandaue – are incorporated as “highly urbanized 
cities” because they meet certain population and income criteria.  These cities are allocated portions of the national tax 
revenue according to the same formula as the “component cities,” but the relationships across government tiers vary a 
bit for the two types of cities.  Highly urbanized cities function essentially as provinces with component barangays.  The 
component cities constitute a middle tier between the presiding province and the lowest tier barangays.  Thus, I control 
for the city per capita resource for sample children living in Cebu or Mandaue Cities, and the sum of the respective 
city/municipality per capita estimate and the per capita Cebu province resources for children in Lapu-Lapu City or one 
of the municipalities.      
24  There was a minimum allocation to barangays to cover barangay personnel costs, but this floor is not binding for any 
of the barangays in this sample. 
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vary before/after devolution but are constant across jurisdictions.  Instead of POPj 1995 , I use initial population 

in the jurisdiction (POPj1991)  to avoid reverse causation due to any endogenous migration driven by changes 

in public resources.  The population-based portion (A1995) is 60% of the total 1995 allotment to all barangays 

and the equal share portion (B1995) is 40% of the allotment.  As discussed in the introduction, before 1992 the 

barangays did not receive a systematic block grant from national tax revenue, so I set ΔRESOURCE j = 

RESOURCEj95. 

Since the per capita resource variable is a function of population, the identification assumption is that 

the health changes that would have occurred without the decentralization policy change are not 

systematically correlated with initial population in the locality.  Thus, it is important to control extensively 

for population related variables.   Perhaps the most likely confounding story is that rural jurisdictions which 

received higher per capita block grants on average happened to be on positive growth trajectories relative to 

more urban jurisdictions for reasons independent of the transfers from the national government. In the case of 

the Philippines, jurisdictions with relatively low populations tend to also have low population densities, so 

that per capita barangay block grant resources in 1995 were negatively correlated with population density.  In 

order to address these concerns, I include detailed population density controls.  I include a categorical 

variable for urban status at the individual level with the following seven categories: urban squatter area; 

urban congested and dirty; urban less congested and dirty; urban outskirts of city; rural town; rural barangay 

outside of rural town; and rural remote with individual house or small group of houses.  I also include 

barangay population density in persons per square kilometers. 

Correlation between initial characteristics of the sample children and the size of the block grant 

increase between 1991 and 1995 only violates the identification assumption if changes in the dependent 

variable would have varied by the same characteristics in the absence of changes in the block grants.25 For 

example, if households in places with high per capita block grants are poorer on average than other 

                                                 
25 A regression of changes in the block grant on all of the other right hand side variables in the equation (4) tests 
whether children in jurisdictions with low grants vary systematically in the initial period relative to children in areas 
with high grants (results not shown).  The block grants are positively correlated with rural living and negatively 
correlated with log of per capita household income in 1991/1992.  Relative to children in low block grant jurisdictions, 
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households, and if poorer children exhibited differentially higher growth over the time period independent of 

changes in public finance, the coefficient on ΔRESOURCE j would be biased upwards.  The initial health 

inputs, SES status and biological factors are included in the estimation equation to control for these types of 

concerns, as these variables soak up any concurrent differential time trends in child growth associated with 

initial characteristics. 

   

Data 

 

In the CLHNS, the UNC Chapel Hill Carolina Population Center along with other collaborators used 

single stage cluster sampling to randomly select 17 urban and 16 rural local government jurisdictions 

(barangays) in the broad Cebu metropolitan area.26  They canvassed all 28,000 households in those 

neighborhoods to identify and interview all women who were expecting a child over twelve months in 1983-

84.  The panel data follows these children from just before birth until two years after birth, and includes 

follow up surveys in 1991/92 and 1994/95 when the children are 8 and 11 years old respectively. 

The sample I use throughout this paper includes 1,978 children from the original 1983/84 baseline 

sample for whom data on necessary variables are not missing.  Of the 3,085 nontwin live births in the 

baseline birth survey, 2,561 households remained in the sample for the full first two years.27  Of those 

mother/child pairs, the survey located 2,264 (88%) in 1991 and 2,100 (82%) in 1994.  I am able to match 

2,033 children/households between 1991/92 and 1994/95, although 3% have missing values recorded for one 

or more variable included in the full regression and are therefore excluded from the analysis.   

About 84% of the sample lived in both follow up surveys in one of the 33 barangays originally 

canvassed when the survey began in 1983.  Another 4% still lived in one of the original barangays in 

                                                                                                                                                                  
children in areas with high block grants are further away from a family planning center and private medical center and 
closer to a maternity clinic.   
26  For detailed information on the sampling and initial waves, see Office of Population Studies University of San Carlos 
et al. (1989).  The data and codebooks are available at www.cpc.unc.edu/projects/cebu. 
27   Of the initial 3,085, 318 migrated out of metro Cebu and 156 died before the age of 2.  50 children or their 
caretakers refused to participate in the survey again.  Another 155 migrated out of the survey area and 38 died between 
the ages of 2 and 8 when the 1991/92 survey was administered.  The surveyors could not locate another 137 children by 
1991/92  (Bacolod and Ranjan, 2003).   
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1991/92 but moved within the metropolitan Cebu area before the next survey.  In these cases, I assign the 

1994/95 values of the child’s 1991/92 barangay for all 1994/95 barangay variables in order to avoid 

migration-driven endogeneity in these variables.  The remaining 12% of the full sample moved away from 

the original 33 localities some time between the birth of the child and 1991/92 but stayed within the Cebu 

metropolitan area.  Original sample children who moved outside of the metropolitan Cebu area were not 

followed as they moved.  The 108 barangays in which these 242 children reside provide some additional 

variation in barangay level characteristics like public resources.   

  

Results 

 
Summary statistics 

Table 1a  lists the means and standard deviations of selected key variables  splitting the sample into 

two groups.  The top table only includes the 1034 children in the sample living in jurisdictions with below 

median per capita block grant resources in 1995, where as the figures in the bottom half of the page represent 

the 944 sample children in the above median resource subgroup.   In terms of outcome variables in the first 

five rows, the initial 1991 weight for height measures (BMI and BMI for age Z score) are not statistically 

different across the two groups.    It is clear from the substantially negative mean BMI Z score measures that 

Filipino children (even those in relatively affluent urban areas like Cebu) are substantially smaller than the 

reference U.S. population.  The 1991 mean BMI for age Z score is - 0.90, implying that the average Filipino 

in this sample has a BMI that is almost a full standard deviation less than the median BMI among Americans 

of the same age and sex.  The difference between the below and above median resource subgroups is 

statistically significant for both weight and height at the 5% level.  In both cases, the above median resource 

subgroup is somewhat smaller.   

In terms of the public finance independent variables, the 1995/1991 change in per capita block grants  

from national tax revenues to the barangays ranged from 95 to 482 pesos (1995 US $3.65 to $18.53) across 

the whole sample, with a mean of 100 (US $3.85) and 138 ($5.31) for the below and above median resource 

subgroups respectively.   
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Since the per capita block grant resource is negatively related to jurisdiction population, the below 

median resource group is more urban.  The barangays in this subgroup average 13,000 people compared with 

3600 among the above median resource subgroup.  Similarly, the individual households in which children in 

the below median resource subgroup were living in 1991 were more urban, although there is still substantial 

variation in the degree of congestion in the neighborhood (ranging from urban squatter area to urban city 

outskirts).  In the above median resource subgroup, there are substantially more rural households represented, 

although 44% of the subgroup live in an urban environment.  Since the whole sample comes from one 

extended metropolitan area in the central Philippines, none of the observations are more than 38 km from a 

substantial city.28   

 The sample mothers are relatively well educated (with 7.5 years of schooling on average across the 

sample), although there is a statistically significant difference between the two subgroups of roughly 1.5 

years of schooling.  The above median resource subgroup was initially worse off in terms of per capita 

household income, with an average of 7638 pesos (1991 US $272) compared with 9234 pesos (US $330) in 

the subgroup that received below median per capita block grants.  

 

Regression results 

Table 2 reports the effect of the change in per capita barangay block grants on change in the body 

mass index of the children, with progressively more controls in each column.  Throughout the regression 

analysis, I report regressions with change in BMI for age Z score as the outcome.  The results are very 

similar, however, if I do not normalize to the US population by simply using changes in BMI. 

In Column 1, the correlation with no controls is insignificant and negative.  The relationship is 

positive in the second column including only the population density variables, sex of the child and 

city/municipality dummies.  The estimate becomes significant with the inclusion of initial SES and biological 

                                                 
28   This figure is based on distance from the nearest city, of which three are included in the sample.  The largest, Cebu, 
was the fifth largest city in the Philippines in 1990 with 610,000 people.  Lapu-Lapu and Mandaue cities had 150,000 
and 180,000 people respectively.   
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factors (Column 3), and increases in magnitude with the addition of individual health inputs (Column 4) and 

barangay health inputs (Column 5).   

Being in a less congested urban area is associated with more improvement in nutritional status than 

living in a squatter area. As expected, the coefficients on per capita household income and mother’s years of 

schooling are positive and the latter is sometimes significant.  Also as expected, competition for resources as 

measured by household size is negatively associated with child growth.29  

Column 3 includes measures of biological endowment, namely mother's height and child’s birth 

weight.  These determinants of changes in nutritional status do not substantially change the coefficient or 

standard error once initial SES variables are included.  Consistently throughout the analysis, the boys grew 

less over the time period than the girls did, suggesting sex based differences in Filipino growth curves in late 

childhood. 

In column 4, it is not surprising that having access in 1991/92 to electricity and a private water sealed 

toilet are both associated with positive trends in the children's growth.  In Column 5, distance to health 

facilities in the initial period is insignificant across types of facilities.  The coefficient on initial feeding 

program participation is significantly negative, suggesting that the program was targeted to individual 

children expected to have poor growth trajectories. 

The relationship between the change in per capita barangay resources and the change in the body 

mass index of the children is robust across different specifications and controls.  In Table 3, I run separate 

regressions with the log transformation of per capita grant and then with dummies for quartile of change in 

the per capita levels.30  Finally, I present the results using a dichotomous variable set to one if the child lives 

in a barangay with above-median change in per capita block grant.  The positive significant relationship 

between barangay public resources and the outcome is clear across specifications of this key independent 

variable.  Although results in future tables also generally hold across specifications, I focus on the 

specification with the median indicator for the rest of the analysis for ease of interpretation, referring to the 

                                                 
29 I considered non-linearities in these variables.  Interestingly, having a mid range number of siblings (3) and living in a 
household with a mid range number of usual members (7-8) is associated with lower BMI growth relative to both larger 
and smaller families. 
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above-median group as having a “high increase in block grant.”  According to the coefficient in Column 4, 

moving from below to above median in per capita block grant is associated with 20% of a standard deviation 

change in BMI for age Z score.    

In Table 4, I report quantile regressions for change in BMI Z scores.  Living in a barangay with a 

high block grant increase significantly predicts change in nutritional status across the interquartile range of 

the dependent variable.   The effect is largest at the 25th and 50th percentiles of the distribution of Z score 

change, although a F test suggests the coefficients at the 25th and the 75th percentiles are not significantly 

different from one another (F(1, 1938)=0.92, Prob >F=0.34).  According to these estimates, the bulk of the 

BMI growth distribution is simply shifted to the right for children in barangays with above-median block 

grants. 

Table 5 provides the details of a pretrend analysis, a partial test of the identification assumption.  

Here, I regress the dependent variable in the pre-period (1991/86) on the above-median block grant variable 

from the test period (1995/91); this tests whether the above and below-median groups would have exhibited 

parallel growth patterns in the absence of the change in barangay resources. Weight for height is one 

recommended measure to track short term changes in nutritional status among children under age 10 and has 

the advantage of being independent of age (WHO, 1995).  BMI also measures body mass relative to a 

particular height, but may be more complicated to interpret at young ages as the threshold for nutritional 

deficiency changes with age in ways not yet fully understood.31 The 2000 CDC growth charts (the revised 

version of the 1977 NCHS charts) include the parameters necessary to calculate BMI for age Z scores for 

ages 2 to 20, allowing analysis of changes between 1991/92 and 1994/95 when the children are 8 and 11 on 

average.  Given the lack of consensus on the best measure for children over age 10, I present both the 

standard weight for height measure (Column 1) and the BMI for age Z score measure (Column 2) for the 

                                                                                                                                                                  
30 There is not enough power to estimate linear effects within quartile. 
31  Other recent work on the Philippines uses the 2000 CDC growth charts as the reference population and analyzes BMI 
for age Z scores for 2 to 6 year olds (Behrman et al., 2003). 
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pretrend analysis during which the children are 2 and 8 years. 32  Both regressions tell a similar story.  There 

is no significant pretrend, and, if anything, the relationship in the pretrend is of the opposite sign.33   

The analysis with either measure must be caveated; a change of half a Z score may have different 

physiological implications for infants than for older children (Morris, 1991).  For the 1991/1995 analysis, 

this issue is less of a concern because the children are measured only three years apart in later childhood.  In 

addition, the identification comes from differences across barangays (and therefore, is only violated if these 

interpretation issues vary systematically across barangays in ways correlated with the block grants).     

Table 6 reports the coefficient on change in local public resources when the dependent variable 

involves other outcomes of the index children and their mothers.  The anthropometric measures were chosen 

based on the age specific recommendations of a WHO Expert Committee (1995).  The wasting measure is 

commonly used to estimate the extent of damage from a short-term emergency and to identify the worst off 

children most likely to benefit from intervention.  The significant negative coefficient on changes in wasting 

status (Column 1) suggests that living in high block grant barangays protects children from a particularly 

worrisome outcome.   

Child height for age and stunting (an indicator for whether height for age is less than 2 standard 

deviations below the reference population) are not significantly determined by changes in the block grant 

resources.  Height for age is a measure of long-term nutritional status, which is thought to be largely 

determined during the critical growth period of infancy and early childhood.34  These results suggest that the 

                                                 
32  The commonly used 1977 NCHS reference population data for weight for height Z score recommended by the WHO 
only goes up to 137 cm, below which all the children in my sample fall in 1991/92 at age 8.  By 1994/95, about a third 
of the sample measures taller than 137 and the children now fall into the category of adolescents by the WHO 
definition.  Thus, weight for height  Z scores cannot be used in the 1991/95 analysis.   
33  Because some variables are not comparable across survey waves, in this version I only include a limited set of 1986 
controls: whether the barangay is urban (dichotomous); population density; mother's years of schooling; log household 
income and family size; child birthweight and mother’s height; city/municipality; and child sex.  The coefficient on 
above-median change in block grant (1995/91) is still significant (0.123, se 0.045) in a regression with 1995/91 change 
in BMI Z score and a comparably limited set of 1991/92 controls.    
34  According to the WHO (1995), height for age curves in countries with notable stunting begin to diverge from the 
standard  reference population in the first three months of life, with the incidence of stunting leveling at about 3 years. 
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differential positive growth in BMI among the above median block grant resource group is not driven by 

differential changes in height.35   

Column 4 reports the results for an intermediate health service outcome, child hospitalizations for 

any cause.  The measure is self-reported by the mother/caretaker.  Because few hospitalizations occur in any 

year, I analyze the difference between a binary indicator for whether the child was hospitalized in either 1993 

or 1994 and the comparable indicator for 1990/91.  Again, the significant negative coefficient implies that 

living in a barangay with higher per capita block grants is protective of child health.  Interpretation of this 

regression is somewhat ambiguous, however, as health care utilization conflates access to care and changes 

in medical need.  In this case, however, it is likely that the finding works through changes in medical need, as 

the hospitals are generally used by all barangays in the metropolitan area, and the funding and administration 

of the hospitals fell under the province (which is constant across barangays).   

For the sample of mothers, the coefficient on public resources is insignificant for changes in being 

underweight (BMI<18.5), having low mid upper arm circumference (MUAC) (MUAC<22 cm), and being 

overweight (BMI 25-30) or obese (BMI>30).36  MUAC is a measure of muscle and fat, both of which 

respond to short-term changes in nutrition.  MUAC is often used in place of BMI measures when the latter is 

not available.  I present both measures here; the underweight measure is perhaps more reliable, since the 

appropriate BMI cutoff is better established than for MUAC.  On net, the anthropometric measures of the 

mother sample are not significantly affected by changes in local public resources.   

 

Potential Channels Linking Per Capita Resources and Nutritional Status 

In general, a change in nutritional status results from: changing quantity or quality of nutrients 

consumed; a change in the calories expended in activity; or an idiosyncratic illness or other change in the 

                                                 
35  The coefficient on the above median block grant indicator in a regression of change in height and change in weight 
including the full set of controls is 0.08 (se 0.52) and 0.51 (se 0.36) respectively. 
36   The BMI cutoffs are standard for non-pregnant, non-lactating women aged 15-49 (WHO, 1995).  There are only 
1219 mothers in these regressions because I exclude any woman who was pregnant or lactating in either 1991/92 or 
1994/95 and a few mothers/caretakers who are over the age of 49.  The BMI and MUAC cutoffs are independent of age, 
but I control for age since there is evidence that weight (and therefore BMI) and MUAC are increasing in age for 
women (Adair and Polhamus, 1998).  Being underweight based on the BMI threshold suggests chronic energy 
deficiency (Adair and Polhamus, 1998). 
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disease environment (Morris, 1999).  There are a series of possible mechanisms through which barangay 

resources might increase growth in BMI.  First of all, local governments with more resources to spend per 

citizen might invest more heavily in sanitation projects, nutrition programs, public health facilities, or clean 

water, which in turn affect calorie intake or the disease environment.  We might also expect a positive effect 

of local government resources if the funds directly increase household income used to purchase nutrition 

inputs such as food or leisure (allowing a child to work less in the family business or do fewer household 

chores, for example).   

There is very sparse information on what barangays actually chose to support with new resources in 

the mid-1990s.37  The original decentralization legislation (the Local Government Code of 1991) mentions 

the following as services and facilities with which barangays had been and could continue to be involved as 

the local governments see fit: “health and social services which include maintenance of the barangay health 

center and day-care center; services and facilities related to general hygiene and sanitation, beautification and 

solid waste collection; and maintenance of barangay roads and bridges and water systems” (quoted in Miller, 

1999).  About half of barangay funds were spent on personnel services, including honoraria to barangay 

officials (usually 10 people), barangay nutrition scholars and day care workers (Reyes and Jopillo, 1995).  

According to the anecdotal recollection of current personnel in the Cebu City Office of Accounting, the 

remaining funds were commonly spent on "clean and green" environmental projects, water systems, and 

police and other vehicles.  

In this section, I consider heterogeneity in the effect of local public resources, before discussing the 

following potential explanations for the link between nutritional status and barangay resources:  changes in 

barangay public goods that are direct or indirect health inputs, concurrent trends in local economic 

conditions, and changes in barangay personnel and community institutions.        

Throughout this discussion, I will assume that higher growth in BMI for the child sample represents 

an improvement in health.  Of course, too much growth can lead to worse health if a child becomes obese.  In 

                                                 
37 The barangays were required to maintain and submit expenditure reports tracking the use of all barangay funds to city 
and municipal accounting and budget offices.  Many of the expenditure reports from the early 1990s have apparently 
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this sample, however, only 1% of the sample children have 1991/92 BMI Z scores that are more than 1.25 

standard deviations above the reference group mean.  There is no widely accepted standard for how to 

identify overweight and obese children at risk for related illness.  Using one recent proposal for international 

BMI cutoffs (Cole et al., 2000), only 8 of 1,978 children in my CLHNS sample were obese and 17 were 

overweight in 1991/92.  By 1994/95, there were still only 8 children qualifying as obese and 49 as 

overweight.  Exclusion of these observations does not change the results. 

 

The Role of Initial Characteristics 

The effect of public resources is heterogeneous by initial characteristics of the sample children.  In 

particular, I find suggestive evidence that resources were helpful for children who had poor nutritional status 

and perhaps for children in households with low per capita income in 1991/92.  Columns 1, 3 and 4 in Table 

7 include initial BMI for age Z score as a predictor of change in the Z score over the period; children with 

initially high BMI were less likely to experience high growth over the next three years.  Similarly, children 

who were wasted at the initial observation were more likely to exhibit a surge in Z scores by 1994/95 

(Column 2), representing a catching up from previous malnutrition.  The interaction terms in Columns 1 and 

2 indicate that the effect of per capita barangay resources on BMI growth varies by initial nutritional status.  

The return to the block grants is higher for children who were the worst off in 1991/92, substantially and 

significantly so for children who were wasted.  This finding suggests that local public resources were either 

targeted towards the worst off within each barangay (and the more resources, the higher the effect), or the 

increase in funds were directed more broadly but the return to public funds is simply higher for the most 

disadvantaged.  There is not enough power to draw conclusions from the same exercise with changes in 

wasting and hospitalization as the dependent variables (Columns 3-5), although the signs tell a similar story. 

Table 8 reports suggestive evidence on the role of initial per capita household income.  Not 

surprisingly, positive trends in nutritional status are more likely in high-income households.  Although the 

interaction terms are not significant at traditional levels, they again tell a consistent story across outcomes: 

                                                                                                                                                                  
been lost.  The budget documents only include three categories (personnel services, capital outlays and 
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the return to public resources is generally lower for higher income households.  This is consistent with 

Bidani and Ravallion’s 1997 paper in the cross-country literature linking aggregate population health and 

public health spending; they conclude that differences in spending on public health across developing 

countries explain more of the differences in health outcomes of the poor than of their richer neighbors.   

 

Change in the Quantity or Quality of Health Inputs in the Public Goods Bundle 

To consider changes in the public goods bundle, I regress changes in basic health inputs on the block 

grant measure, including the full set of individual and community controls.  In Table 9, I first consider 

sanitation.  Local public resources are positively correlated with an increase in sanitation for children without 

initial access to the input for five of the six measures, and significantly so for adequate removal of excreta at 

the household and neighborhood levels and access to piped water.  The piped water variable measures access 

to the municipality-wide grid, but barangays may have had a role in encouraging the expansion of the grid.  

A priori one might expect public funds to play a lesser role in determining access to a private water-sealed 

toilet.   

On net, the analysis of sanitation inputs suggests that the high grant barangays directed some of the 

new resources towards sanitation projects for residents living in unsanitary conditions at the beginning of the 

period.  In table 10, I consider whether these expenditures constitute a channel through which the block 

grants improved child health.  Using the same subsamples of children without access to the particular input 

in 1991/1992, I compare the effect of the block grants on changes in BMI with and without changes in the 

same sanitary input.  For lack of excreta smell around the house and in the neighborhood, there is a positive 

correlation between changes in the input and BMI growth.  The relationship is positive for piped water but 

insignificant.  Given the positive correlation between changes in these inputs and barangay grants, the 

coefficient on public resources should decline when including changes in the input on the right hand side.  

Indeed, the changes in sanitation seem to explain some part of the relationship between block grants and 

child growth, as the coefficients on block grants decrease by about 15% when including changes in excreta 

                                                                                                                                                                  
maintenance/other operating expenses) that are too broad to provide much information about actual allocations.    
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smell.  Given the modest size of this decline, however, there are certainly other perhaps more important 

explanations for the return to local public resources. 

Over the period, changes in whether a barangay has a particular public health facility were minimal 

except for maternity clinics.  In addition, given the scale of the barangays, the placement of facilities 

(particularly over a relatively short time period) was probably driven by the higher levels of local 

government and NGOs.  Indeed, repeating the analytical strategy used with sanitation inputs for changes in 

access to health facilities within the barangay was generally inconclusive (results not shown).  The influence 

of barangays on these facilities is likely to be more small scale, on par with building maintenance. 

Unfortunately, the data does not include quality of care measures that might capture such expenditures. 

 

Ruling Out Alternative Explanations Unrelated to Public Resources 
 

Another potential story is that the jurisdictions with above-median transfers experienced a 

differentially positive shock to the local economy during the early 1990s for reasons unrelated to public 

finance.  In that case, we would expect citizens in the high grant barangays to have differentially better trends 

in nutritional status to the extent that short run SES determines health.  Families could direct new resources 

towards purchasing direct nutrition inputs, such as more or different foods, sanitation or health care.  Local 

economic conditions might also affect the amount of work children are doing and therefore calorie 

expenditure.  This sample of children is not generally working for pay.38  Nonetheless, extra household 

resources might be spent on technology that substitutes for child effort (e.g. access to piped water supply 

rather than having to haul water) and/or that is complementary to child leisure time (e.g. a television).  

Presumably, both types of purchases tend to decrease child calorie expenditure and increase body mass 

index.  

I find no evidence that a direct or indirect change in economic resources explains the relationship 

between barangay resources and child nutritional status.  First of all, in Column 1 in Table 11, controlling for 

                                                 
38 On a regular school day in 1994, the median 11 year old sample child spent no hours working for pay or for the 
family business, 2 hours playing, 0.75 hours on chores or watching siblings, 0.5 hours doing homework and 1.5 hours 
watching TV before getting 9 hours of sleep.   
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changes in log per capita household income does not substantially change the coefficient on per capita 

barangay resources.   

The main result also holds controlling for changes in the occupation of the sample children’s parents 

over the time period (see Column 2).  For this analysis, I construct an occupational status index for the head 

of the household.  Given higher reported labor market participation and earnings of the sample children’s 

fathers relative to the mothers, I assume the father is the head of household for these purposes unless he is 

not present in the household or his labor force information is missing.39  I regress the log of the head’s hourly 

wage in 1991/92 on the head’s gender, age, years of schooling, experience and experience squared as well as 

dummy variables for the 65 occupational categories specified in the 1991/92 survey.40  I define the 

occupational index for both surveys to be the coefficient on each occupation from this initial period earnings 

regression.  Parents with a relatively high value for this variable are in an occupation with high status in the 

sense of having a high conditional mean log wage.   

The mean change in the head’s occupational index between 1991/92 and 1994/95 is positive in 22% 

and negative in 19% of the 1767 households with the necessary labor market data for parents.  Although 

there was substantial occupational mobility over the time period, the heads did not move up in status on 

average.41  Parents in above-median resource barangays did not experience differentially better change in 

occupational status; with the full set of controls, the median resource variable is not a significant predictor of 

the change in occupational status index.  Furthermore, the change in occupation index of the head is not a 

significant determinant of the index child’s BMI growth, and the coefficient on above-median resources does 

not change notably.  These findings suggest there was not a concurrent change in economic opportunities that 

happen to favor workers in high resource jurisdictions.   

In considering nutritional status, it is of course important to look at trends in food consumption.   The 

common diet in the Philippines like in many developing countries consists of a staple like rice or corn with 

                                                 
39 Three quarters of the mothers are working over the early 1990s, just over 40 hours per week.  More than 95% of the 
sample children’s fathers were working and the average hours worked per week was 47.   
40 Except for about 20% of the parents in the rural barangays (only 5% of the sample), these workers are not fishing or 
farming.  Instead, they tend to be wage and salary workers or self-employed in retail or household services.  
Craftsmanship (e.g. carpentry or basket weaving) is a common vocation as well.   
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low nutrient density, along with small amounts of vegetables and animal products (Adair and Polhamus, 

1998).  The prices of these staple foods partly determine household demand for nutrients.  In Column 3 of 

Table 11, I control for changes in the log of the price of a kilogram of corn in the barangay.42  Again, the 

relationship between high block grant increases and changes in BMI Z scores holds. 

On a related note, the survey asks mothers to report which types of food (e.g. meat, fish, vegetables, 

rice, etc.) the child eats for each main meal of the day.43  The consumption of meat particularly for breakfast 

decreased across the board over the period, and was not replaced by fish.  Yet, these patterns are not 

correlated with barangay resources (results not shown).   

 

The Personnel of Local Governments and Community Institutions 

As mentioned earlier, personnel services are often substantial expenditure items for the barangays.  

Although the numbers of sample parents in public sector jobs is not large, there was a striking increase over 

the first half of the 1990s in how many parents of sample children were employed in jobs most likely to be 

on the government payroll, especially in barangays with relatively high per capita grants.44  This number of 

parents in "public" jobs increased 26% for the above-median resource group of households compared with 

only 4% in the below-median group, driven primarily by changes in government officials and engineers.  In a 

regression framework with the full set of controls in previous regressions, above-median resources is a 

significant predictor of the head of household switching into a “public” job with the full set of controls.  This 

finding tentatively suggests that the high grant barangays disproportionately increased the public payroll, 

perhaps with indirect effects on the nutritional status of the children in those barangays. 

On a related note, I also report regressions that include the interaction between local public resources 

                                                                                                                                                                  
41 The mean change in occupation index was 0.02 with a standard deviation of 0.33.   
42 The food price data for rice and protein staples have too much missing data.  For original barangays with missing 
corn prices for 1991/92 and 1994/95, I assign the median price across the other barangays for that year.   
43 There is more detailed information on food intake in both surveys, but the questionnaire changed between 1991/92 
and 1994/95, making analysis over time difficult.  For example, food intakes were higher in 1991 largely because of 
differences in the survey instrument (Adair and Polhamus, 1998).  
44 I define a sample parent as having a public service job if she/he reported the following occupations:  engineer, 
teacher/professor, physician, nurse/midwife/technician, government official or firefighter/police.  Public money is often 
used to pay for these types of employees, but private or NGO money could also be involved.  Unfortunately, I cannot 
identify exactly which workers are on the public payroll per se.   
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and initial health input.  Table 12 considers the role of initial community institutions, namely barangay halls, 

civic organizations and mother’s clubs related to public agencies.  The village halls serve as community 

meeting places and sometimes include offices for the elected Barangay Captain or other local officials.  In 

columns 1 and 3, the health return to per capita public resources is significantly lower for children in 

communities with a preexisting barangay hall or mother’s club related to public health.  Yet, this finding is 

not explained by differential trends in acquiring barangay halls or founding community organizations, as the 

above-median resource measure does not significantly predict changes in these community institutions 

(regression not shown).  

One potential explanation is decreasing returns to local government bureaucracy (an input into the 

production of public goods).  Jurisdictions that are initially well organized may be more likely to have a well-

organized local government broadly speaking.  If new resources in high block grant barangays were directed 

towards strengthening the preexisting barangay bureaucracy (through increasing the number of barangay 

officials or improving bureaucratic quality by making the current positions more attractive), decreasing 

returns to the sophistication of the barangay bureaucracy implies a higher return in jurisdictions with low 

initial levels of community organization.   A related potential story is that public health measures that are the 

most cost-effective have already been implemented in neighborhoods with an existing mothers group, before 

the barangays  received money t they could direct towards public health in the mid-1990s.  

 I also interact resources with initial access to health facilities, measured here as the distance to the 

nearest facility (set to 0 if there is a facility within the barangay).  In Table 13, being further from a family 

planning center in 1991 is significantly associated with a higher return to above-median resources, consistent 

with a decreasing returns story. 

 

Conclusion 

Living in a jurisdiction with an above-median block grant is associated with differential growth in 

BMI amounting to 20% of a standard deviation in the Z score measure.  The modest size of this estimate is 

perhaps not surprising.  Ideally, it would be best to analyze younger children since the most critical period 
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for growth is early childhood (Morris, 1999).  In this sense, using older children (the only children for whom 

I have appropriate data) biases me against finding a significant effect.  It is likely that the effect for younger 

children would be more pronounced.  Similarly, adults respond even less rapidly to adverse short-term 

shocks, and I do not find block grants to be significant determinants of the mothers’ nutritional status. 

The health return to local government resources is higher for children who are initially wasted and, 

therefore, particularly at risk for the adverse consequences of poor nutritional status.  Barangays appear to 

have devoted part of the new resources to sanitation projects, although these expenditures are unlikely to be 

the primary channel linking the block grants and child health.  I also find that the return to local funds is 

higher in jurisdictions with fewer preexisting community institutions.  Finally, I find that the main results are 

not driven by concurrent trends in local economic conditions correlated with the changes in block grants.   

In the end, my results suggest that unconditional grants to the most small-scale local governments 

can improve population health.  In many developing countries, decentralization has been motivated by the 

perception that corruption in centralized bureaucracies has stymied anti-poverty efforts.  Accordingly, the 

interaction between decentralization and corruption is a primary research question.45  Concern about 

"decentralizing corruption" has fueled a backlash against decentralization in the Philippines and elsewhere.  

My findings suggest that corruption at the local level did not render the local governments ineffective.  This 

is consistent with recent research suggesting limited local capture of resources by elites when public service 

delivery is decentralized (Bardhan and Mookherjee, 2005).   

Although I only consider health outcomes in this paper, the return to improved sanitation is likely to 

be positive for other outcomes of interest as well.  In a recent paper using structural production function 

analysis and the CLHNS data, Glewwe et al. (2001) find that Filipino children who are better nourished 

begin attending school at an earlier age and learn more each year than their poorly nourished counterparts.  

To the extent that sanitary living conditions improve child nutrition, school performance may also respond in 

the long run to barangay campaigns for a cleaner environment.      

                                                 
45  The focus of the theoretical literature on fiscal federalism in developing countries contrasts with the traditional 
literature on fiscal federalism in the developed world, which generally assumes government officials are benevolent 
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Because of very limited information on the private sector, I cannot address the interaction of the 

private and public sectors.  In particular, it is possible that increased competition with the public sector 

improved the quality of private health facilities in areas with high per capita post-devolution funds.   
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representatives for the people.  In the developing world, weak governance structures are so widespread that the link 
between decentralization and the quality of governance is a primary issue (Bardhan and Mookherjee, 2005). 
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Table 1a: Summary Statistics 

BELOW MEDIAN RESOURCE SUBGROUP (n= 1034)

MEAN SD MEAN SD
BMI 14.79 1.48 15.81 2.23
BMI for age Z score -0.90 0.94 -1.09 1.15
Height (centimeters) 117.96 5.72 133.94 7.66
Weight (kilograms) 20.67 3.37 28.63 6.46
% Hospitalized (2 yr periods) 3.58 4.93

Per capita barangay block grant (pesos) 100 3
Barangay population 13,004 6,687
Household urban status (%)

Urban squatter area 17.89
Urban congested 25.63
Urban less congested 41.77
Urban city outskirts 14.41
Rural (combined) 0.30

Barangay population density (persons/sq km) 25,648 23,280

Per capita household income (pesos) 9233.67 10092.23
Mother years schooling   8.24 3.84

ABOVE MEDIAN RESOURCE SUBGROUP (n=944)

MEAN SD MEAN SD
BMI 14.74 1.20 15.74 1.87
BMI for age Z score -0.90 0.90 -1.09 0.97
Height (centimeters) 117.44 5.36 133.62 7.25
Weight (kilograms) 20.39 2.69 20.33 5.71
% Hospitalized (2 yr periods) 3.92 4.93

Per capita barangay block grant (pesos) 138 47
Barangay population 3,602 1,991
Household urban status (%)

Urban squatter area 4.67
Urban congested 9.12
Urban less congested 22.16
Urban city outskirts 7.84
Rural town 1.17
Rural outside of town 49.31
Rural remote 5.73

Barangay population density (persons/sq km) 4,370 7,928

Per capita household income (in pesos) 7638.27 8264.96
Mother years schooling   6.66 3.76

1991 1995

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey baseline, 1991/92 and 1994/95 surveys. For the Z score, 
the reference popuation is US based on the 2000 CDC growth charts. Hospitalizations are self-reported by the mother/caretaker 
and combine data across two years (1990/91 and 1993/94).  In 1991 and 1995, the exchange rates were 28 and 26 pesos to the US 
dollar respectively. 

1991 1995



Table 2: Determinants Of Change in BMI for Age Z Score 

(1) (2) (3) (4) (5)

Change per capita block grant (1995/91; per 100 pesos) -0.085 0.061 0.084* 0.118*** 0.145**
(0.052) (0.053) (0.046) (0.043) (0.069)

Population (1991)

Urban status (relative to a squatter area)
Urban congested   0.064 0.051 0.041 0.040

(0.069) (0.067) (0.061) (0.065)
Urban less congested    0.145** 0.126* 0.124* 0.116

(0.072) (0.071) (0.068) (0.077)
Urban city outskirts  0.056 0.042 0.070 0.062

(0.082) (0.081) (0.079) (0.090)
Rural town   0.144 0.119 0.143 0.101

(0.141) (0.134) (0.122) (0.154)
Rural barangay outside town -0.085 -0.057 0.006 0.028

(0.086) (0.080) (0.073) (0.105)
Rural remote    -0.203 -0.149 -0.087 -0.062

(0.142) (0.139) (0.136) (0.146)
Barangay population density (10,000 people/sq km) -0.002 -0.001 -0.002 -0.005

(0.008) (0.006) (0.004) (0.007)

Socioeconomic Status (1991)

Log per capita household income 0.032 0.027 0.027
(0.021) (0.020) (0.020)

Log household size -0.168** -0.187** -0.187**
(0.074) (0.072) (0.073)

Mother's years schooling   0.012*** 0.006 0.007
(0.005) (0.005) (0.005)

Number of living children of mother   0.012 0.015 0.015
(0.012) (0.012) (0.012)

Barangay unskilled wage rate (per 100 pesos)   -0.023 0.015 0.042
(0.124) (0.118) (0.130)

Biological factors

Height of mother (cm) 0.385 0.236 0.268
(0.297) (0.301) (0.308)

Child birthweight (1983-4; kg) 0.024 0.028 0.028
(0.049) (0.048) (0.048)

Initial individual health inputs (1991)

House hooked to electrical system 0.137*** 0.133***
(0.047) (0.049)

Private water-sealed toilet 0.090** 0.088*
(0.044) (0.045)

            Change in BMI for Age Z score



Municipal piped water -0.003 0.001
(0.071) (0.073)

Trash disposal away from house (0.004) 0.003
(0.041) (0.041)

No smell of excreta near house -0.077* -0.080*
(0.042) (0.042)

Participates in a school feeding program -0.109*** -0.110***
(0.026) (0.028)

Initial barangay health inputs (1991)

Distance to nearest pharmacy -0.001
(0.016)

Distance to nearest family planning clinic 0.016
(0.022)

Distance to nearest maternity clinic -0.003
(0.004)

 Distance to nearest public hospital 0.004
(0.008)

Distance to nearest rural health unit -0.023
(0.041)

Distance to nearest private hospital 0.001
(0.010)

Distance to nearest private medical center -0.013
(0.014)

Child male -0.233*** -0.237*** -0.243*** -0.243***
(0.035) (0.035) (0.034) (0.034)

Constant -0.087 -0.140 -0.915* -0.729 -0.778
(0.063) (0.093) (0.473) (0.485) (0.514)

City/Municipality dummies no yes yes yes yes

Observations 1978 1978 1978 1978 1978
R-squared 0.00 0.04 0.05 0.06 0.06
No. clusters 141 141 141 141 141

*significant at 10%; ** significant at 5%; *** significant at 1%

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey baseline, 12th wave, 1991/92 and 1994/95 surveys. Standard errors clustered by 1991/92 barangay 
are in parentheses.  For urban status, living in an urban squatter area is the excluded category. For water source, spring/river/rain water is the left out category.  Distance to 
health facility is set to 0 if the barangay official reports a facility was present in the barangay itself in the last two months; otherwise, the distance is the estimate offered by 
the official.  See Table 1a and 1b notes for other variable definitions. 



Table 3: Determinants of Change in BMI for Age Z Score 
Comparing Different Specifications of Barangay Block Grant Variable

(1) (2) (3) (4)
Change Per Capita Block Grant (1995/91; per 100 pesos) 0.145**

(0.069)

Change in Log Per Capita Block Grant 0.334**
(0.165)

Quartile 2 of Change in Per Capita Block Grant -0.068
(0.062)

Quartile 3 of Change in Per Capita Block Grant 0.124*
(0.069)

Quartile 4 of Change in Per Capita Block Grant 0.155**
(0.073)

Above Median Change in Per Capita Block Grant 0.159***
(0.060)

Observations 1978 1978 1978 1978
R-squared 0.06 0.06 0.06 0.06
No. clusters 141 141 141 141

*significant at 10%; ** significant at 5%; *** significant at 1%

Change in BMI for Age Z score

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey baseline, 12th wave, 1991/92 and 1994/95 surveys.  Each 
column is a separate regression.  Standard errors clustered by 1991/92 barangay are in parentheses. All regressions include full set 
of controls in Table 2 (Col 5).



Table 4: Quantile Regressions of Change in BMI for Age Z scores
The Effect of Local Block Grant Resources

                           Change in BMI for Age Z score 
Quantile 10th 25th 50th 75th 90th mean

(1) (2) (3) (4) (5) (6)

High Increase in Block Grant (1995/91) 0.083 0.272*** 0.258*** 0.165* 0.055 0.159**
(0.141) (0.076) (0.080) (0.092) (0.122) (0.060)

Observations 1978 1978 1978 1978 1978 1978
R-squared (Pseudo in quantile regressions) 0.05 0.05 0.05 0.06 0.05 0.06

F statistic  interquartile range 
F(1, 1938) = 0.92;  Prob >F=0.34

*significant at 10%; ** significant at 5%; *** significant at 1%

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 follow-up surveys.  Columns (1) thru (5) are the coefficients from 
quantile regressions with bootstrapped standard errors in parentheses.  For the mean regression, standard errors clustered by 1991/92 barangay are in parentheses.  
The full set of controls in Table 2 (Column 5) are included in all regressions.  The reported F statistic tests whether the effects of the resource variable are equal at 
the 25th and 75th percentiles.  High increase in block grant is equal to 1 if the change in per capita block grant is above median.



Table 5: Determinants Of Change in Weight for Height Z Score in Preperiod 1986-91 

Weight for Height Z 
Score BMI for Age Z Score

High Increase in Block Grant (1995/91) -0.097 -0.115
(0.061) (0.092)

Observations 1879 1879
R-squared 0.04 0.03
No. clusters 33 33

*significant at 10%; ** significant at 5%; *** significant at 1%

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey baseline, 12th wave, 1991/92 and 1994/95 surveys.   
Standard errors clustered by 1986 barangay are in parentheses.  The initial period controls include 1986 urban status (binary), 
barangay population density, city/municipality, mother's education, log per capita income and log family size.  Biological 
factor controls are mother's height and child birthweight.   High increase in block grant is equal to 1 if the change in per capita 
block grant is above median.

Change in Child Anthropometric Measure (1991/86)



Table 6: Determinants of Child and Mother Nutritional Status and Child Hospitalization
The Effect of Local Block Grant Resources 

Wasting
Height for Age 

Z Score Stunting Hospitalizations Underweight Low MUAC Overweight Obese
(1) (2) (3) (4) (5) (6) (7) (8)

High Increase in Block Grant (1995/91) -0.065** -0.073 0.02 -0.072*** -0.026 0.024 -0.003 -0.007
(0.028) (0.055) 0.040 (0.026) (0.026) (0.014) (0.031) (0.009)

Observations 1978 1978 1978 1978 1219 1911 1219 1219
R-squared 0.04 0.13 0.06 0.03 0.04 0.03 0.03 0.03
No. of Clusters 141 141 141 141 108 136 108 108

*significant at 10%; ** significant at 5%; *** significant at 1%

Child Sample
Change in Outcome 

Mother Sample

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys.  Standard errors clustered by 1991/92 barangay are in parentheses. Change in child hospitalization is defined as 
whether child was hospitalized in either 1993 or 1994 (0/1) minus whether that child was hospitalized in either 1990 or 1991 (0/1).  Child sample regressions include full set of controls in Table 2 (Col 5) plus age in 
Column 4. Mother sample regressions include age as well as all controls used in the child regressions (except for child birthweight and mother's height).  High increase in block grant is equal to 1 if the change in per 
capita block grant is above median.  Wasting is having a BMI for age Z score less than -2, and stunting is having a height for age Z less than -2.  Underweight, overweight and obese are having a BMI less than 18.5, 
25-30, and greater than 30 respectively. Low MUAC is having a mid upper arm circumference of less than 22 cm. 



Table 7: Determinants of BMI for Age Z Score, Wasting and Hospitalization
 Initial Nutritional Status and the Effect of Local Block Grants 

(1) (2) (3) (4) (5)

High Increase in Block Grant (1995/91) 0.042 0.102 -0.030 -0.066** -0.068**
(0.089) (0.065) (0.031) (0.030) (0.027)

1991/92 BMI Z Score -0.181*** 0.019 0.000
(0.029) (0.015) (0.016)

1991/92 BMI Z Score * High Increase Block Grant -0.108 0.035 0.007
(0.067) (0.027) (0.017)

Wasted in 1991/92 0.483*** 0.035
(0.084) (0.047)

Wasted in 1991/92 * High Increase Block Grant 0.279* -0.047
(0.165) (0.053)

Observations 1978 1978 1978 1978 1978
R-squared 0.13 0.12 0.04 0.03 0.03
No. clusters 141 141 141 141 141

*significant at 10%; ** significant at 5%; *** significant at 1%

            Change in Outcome
BMI for Age Z Score Wasting Hospitalizations

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys. Standard errors clustered by 1991/92 barangay are in parentheses.  
High increase in block grant is equal to 1 if the change in per capita block grant is above median.



Table 8: Determinants of BMI for Age Z Score, Wasting and Hospitalization
 Initial Household Income and the Effect of Local Block Grants 

BMI for Age Z 
Score Hospitalizations

(1) (2) (3)

High Increase in Block Grant (1995/91) 0.495* -0.166** -0.256*
(0.282) (0.080) (0.141)

Log 1991/92 Per Capita Household Income 0.048*** -0.007 -0.034***
(0.013) (0.006) (0.010)

Log Per Capita Income * High Increase in Block Grant -0.038 0.011 0.022
(0.034) (0.009) (0.015)

Observations 1978 1978 1978
R-squared 0.06 0.03 0.04
No. clusters 141 141 141

*significant at 10%; ** significant at 5%; *** significant at 1%

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys.  Standard errors clustered by 1991/92 barangay are in 
parentheses. High increase in block grant is equal to 1 if the change in per capita block grant is above median.  

Wasting

Change in Outcomes



Table 9: Determinants Of Change in Sanitation Inputs Among Children Without Access in Initial Period 

Private Water-
sealed Toilet

Municipal 
Piped Water

Trash Disposal 
Away from 

House

Lack of Excreta 
Smell Around 

House

Lack of Visible 
Trash in 

Neighborhood

Lack of Excreta 
Smell in 

Neighborhood
High Increase in Block Grant (1995/91) -0.011 0.072** 0.023 0.104** 0.014 0.114**

(0.054) (0.031) (0.053) (0.049) (0.049) (0.056)

Observations 1088 1739 1438 941 1252 990
R-squared 0.17 0.11 0.14 0.14 0.10 0.16
No. clusters

*significant at 10%; ** significant at 5%; *** significant at 1%
NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys.  Standard errors clustered by 1991/92 barangay are in parentheses.  
Each regression only includes sample children without access to the particular input in 1991/92.  High increase in block grant is equal to 1 if the change in per capita 
block grant resources is above median. Environment in terms of excreta removal around the house and in the neighborhood as well as trash in the neighborhood were 
assessed by the interviewer and included here as binary indicators increasing in the sanitariness of the conditions.  Main trash disposal method for household is also 
binary.

Change in Sanitation Input



Table 10: Determinants Of Change in BMI For Age Z Score Among Children Without Sanitation Input in Initial Period 
Changes in Sanitation Inputs And the Effect of Local Block Grants

Subsample Without Initial Access to:
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

High Increase in Block Grant (1995/91) 0.062 0.062 0.100 0.094 0.129* 0.130* 0.124 0.109 0.195** 0.194** 0.095 0.079
(0.093) (0.093) (0.073) (0.073) (0.076) (0.075) (0.113) (0.110) (0.087) (0.087) (0.111) (0.109)

Change in Sanitation Input
Private Water-sealed Toilet -0.013

(0.054)

Municipal Piped Water 0.078
(0.082)

Trash Disposal Away from House -0.085
(0.075)

Lack of Excreta Smell Around House 0.141***
(0.047)

Lack of Visible Trash in Neighborhood 0.088
(0.066)

Lack of Excreta Smell in Neighborhood 0.139**
(0.059)

Observations 1088 1088 1739 1739 1438 1438 941 941 1252 1252 990 990
R-squared 0.08 0.08 0.06 0.07 0.08 0.08 0.06 0.07 0.06 0.06 0.06 0.07
No. clusters 115 115 130 130 126 126 96 96 117 117 93 93

*significant at 10%; ** significant at 5%; *** significant at 1%

Change in BMI For Age Z Score

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys.  Standard errors clustered by 1991/92 barangay are in parentheses.  High increase in block grant is equal to 1 if the change in per capita block grant is 
above median.  Each regression only includes sample children without access to the particular input in 1991/92.

Private Water-Sealed 
Toilet Municipal Piped Water

Lack of  Excreta Smell  
Around House

Trash Disposal Away 
from House

Lack of Visible Trash in 
Neighborhood

Lack of Excreta Smell in 
Neighborhood



Table 11: Determinants of Change in BMI for Age Z Scores   
Changes in Local Economic Conditions and the Effect of Local Block Grants

(1) (2) (3)

High Increase in Block Grant (1995/91) 0.165*** 0.170*** 0.148**
(0.061) (0.058) (0.061)

Change in Log Per Capita Income 0.002
(0.005)

1991/92 Log Per Capita Income 0.028
(0.021)

Change in Occupation Status of Household Head 0.002
(0.057)

1991/92 Occupation Status of Household Head -0.029
(0.061)

Change in Log Price of Corn 0.291
(0.328)

1991/92 Log Price of Corn 0.405
(0.409)

Observations 1947 1724 1978
R-squared 0.06 0.07 0.06
No. clusters 139 131 141

*significant at 10%; ** significant at 5%; *** significant at 1%

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys.  Standard errors clustered by 
1991/92 barangay are in parentheses.   High increase in block grant is equal to 1 if the change in per capita block grant is above 
median. The occupational status index of the head of household is set to the coefficient on the reported occupational category from a 
regression of the 1991/92 log hourly wage of the head on gender, age, years of schooling, experience, experience squared, and 
dummies for each of 65 occupations.  The price of corn is the number of pesos charged for a kilogram of corn grits, averaged over 
two stores in the barangay.  For original barangays with missing corn prices for 1991/92 or 1994/95, I assign the median price across 
the other barangays for that year.  

Change in BMI for Age Z Score



Table 12: Determinants of Change in BMI for Age Z Scores  
Initial Community Infrastructure and the Effect of Local Block Grants

(1) (2) (3) (4)

High Increase in Block Grant (1995/91) 0.391*** 0.195** 0.288*** 0.211**
(0.090) (0.096) (0.090) (0.090)

Initial Community Infrastructure (1991/92)
Barangay Hall 0.073

(0.070)

Civic Organization -0.028
(0.054)

Mother's Club Related to Public Health Agency 0.043
(0.043)

Mother's Club Related to Other Public Agency 0.009
(0.040)

Interaction Terms
Barangay Hall * High Increase Block Grant -0.237***

(0.088)

Civic Organization* High Increase Block Grant -0.056
(0.085)

Mother's Club (Pub Health)*High Increase Block Grant -0.164*
(0.086)

Mother's Club (Other)*High Increase Block Grant -0.082
(0.091)

Observations 1978 1978 1978 1978
R-squared 0.06 0.06 0.06 0.06
No. clusters 141 141 141 141

*significant at 10%; ** significant at 5%; *** significant at 1%

Change in BMI for Age Z Score

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys. Standard errors clustered by 1991/92 barangay are in 
parentheses.  High increase in block grant is equal to 1 if the change in per capita block grant is above median.



Table 13: Determinants Of Change in BMI for Age Z Scores
Initial Health Facilities and the Effect of Local Block Grants

(1) (2) (3) (4)

High Increase in Block Grant 0.160*** 0.220*** 0.165*** 0.160**
(0.061) (0.069) (0.060) (0.063)

Initial Health Facility (1991/92)
Rural Health Unit 0.024

(0.116)

Maternity Clinic 0.007
(0.006)

Family Planning Center -0.020
(0.031)

Private Medical Center -0.010
(0.044)

Interaction Terms
Rural Health Unit * High Increase in Block Grant -0.047

(0.118)

Maternity Clinic * High Increase in Block Grant -0.012
(0.008)

Family Planning Center * High Increase in Block Grant 0.068*
(0.040)

Private Medical Center * High Increase in Block Grant -0.001
(0.038)

Observations 1978 1978 1978 1978
R-squared 0.06 0.06 0.06 0.06
No. clusters 141 141 141 141

*significant at 10%; ** significant at 5%; *** significant at 1%

Change in BMI for Age Z Score

NOTES: Data source: Cebu Longitudinal Health and Nutrition Survey 1991/92 and 1994/95 surveys.  Standard errors clustered by 1991/92 barangay 
are in parentheses.  High increase in block grant is equal to 1 if the change in per capita block grant is above median.




