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Abstract 

In this paper, I estimate the health return to local funds across tiers of local government in the 
context of the Philippine fiscal and administrative devolution.  After 1992, the Philippine 
national government increased markedly the amount of national tax revenues transferred in block 
grants to the highest level of local government -- the provinces and cities.  The fiscal devolution 
coincided with the transfer of administrative responsibility for the public health care system only 
for the provinces.  The formula used to distribute funds among provinces and cities includes a 
portion based on equal sharing and another on land area, providing exogeneity in the per capita 
block grants (conditioning on initial population density).  By replicating the national 
government's procedure for allocating the transfers to local governments, I calculate the block 
grant to each province and city as well as the local governments on lower tiers.  In a fixed effects 
model, I then estimate the effect of the total province/city per capita block grant on infant 
mortality rates using annual vital statistics data.  My estimates suggest that 30% of the decrease 
in the registered infant mortality rate in cities between 1990 and 1997 is explained by the 
increase in the per capita transfer over that period.  By contrast, I do not find a significant effect 
for provinces, suggesting that the return to local funds is higher when there are not large-scale 
administrative changes occurring simultaneously.  
 

----------------------------------------------------- 
*E-mail: maccini@fas.harvard.edu.  Special thanks are due to David Cutler, David E Bloom, and Joe Newhouse.  I 
also thank participants at the Harvard Health Policy seminar and many Philippine government officials who were 
generous with their time and knowledge.  I gratefully acknowledge funding support from the Graduate School of 
Arts and Sciences at Harvard University and office support from the Office of Tax Policy Research at the University 
of Michigan. 



 2

Introduction 

 

 In 1993, the Philippines implemented a broad decentralization involving the transfer to 

local governments of an increased share of national tax revenue as well as administrative 

responsibilities for programs previously run by nine centralized agencies.1  Since then, popular 

opinion of the transition has often been critical of the local governments. In a May 2005 article 

by the Philippine Center for Investigative Journalism, a former National Department of Health 

official claimed the devolution has simply led to "democratizing corruption," as the culture of 

corruption in the nation's capital of Manila was transferred to local governments along with 

increased funds and responsibilities (Olarte and Chua, 2005).  Even before the decentralization 

was passed into law, political officials voiced concern that local governments were too corrupt, 

small-scale and inexperienced to effectively produce public goods (Bossert et al. 2000).   

 In this paper, I estimate the health return to local funds across tiers of local government in 

the context of the Philippine fiscal and administrative devolution.  Although I cannot comment 

directly on the extent of corruption in the public health system at either the national or local 

level, I provide evidence that public funds transferred to local officials between 1990 and 1997 

improved infant health in the cities but not in the provinces.  Using a fixed effects model, I find a 

significant and negative relationship among cities between per capita block grants driven by 

decentralization and infant mortality rates recorded in the vital registry system.  My estimates 

suggest that 30% of the decrease in the registered infant mortality rate for cities is explained by 

the increase in the per capita block grant between 1990 and 1997.  By contrast, I do not find a 

significant effect of the per capita grant on the infant mortality rate for provinces, where officials 

were dealing with a concurrent administrative overhaul.  

 The fiscal side of decentralization can involve the transfer of revenue generating power 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, as the 

average provincial and city per capita block grants increased fivefold between 1990, two years 

                                                 
1 The Department of Health was the most affected in terms of the budget for the devolved activities, as 39% of the 

department's budget was devolved (Manasan, 2000) along with 62% of the department staff (46,000 people).  The 

provinces and municipalities were delegated responsibility for 595 hospitals and 13,000 primary health care 

organizations. 
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before devolution, and 1997.2  Between 1985 and 91, the average ratio of the block grant to total 

local government expenditures was 38%, increasing to 62% for the seven years after 1992  

(Manasan, 2000).   

An endemic problem in analyzing the returns to public funds is the endogenous 

placement of resources in favor of disadvantaged individuals or jurisdictions with initially poor 

health.3  In the Philippines, the unusual formula used to allocate funds across local government 

jurisdictions after the fiscal devolution 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.  Another portion of the grant is based on 

land area.  On a per capita basis, these portions provide exogenous variation in the funds 

conditioning on correlates of population (population density).    

  In general, the block grant transfers were unconditional in the sense that the central 

government retained only nominal oversight over the allocation of the fund.4  On the other hand, 

the fiscal devolution coincided with the transfer of administrative responsibility for the public 

health care system (in addition to various other social services), particularly for the provinces. 

Public health care in the cities had long been decentralized, so the devolution primarily meant an 

increase in available funds. Of course, the cities do not represent an appropriate counter factual 

reflecting how the provinces might have fared if they had received increased funds but no change 

in administrative responsibility.  Nonetheless, the cities provides an interesting comparison 

group to the provinces, as the effect of the fiscal reform is isolated from concurrent 

administrative changes for the cities.  My finding that the block grants are significantly 

correlated with improved infant health in cities but not the provinces suggests that the return to 

                                                 
2  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 this marginal change in tax power (Miller, 1999). In part, this is 

due to collection costs being higher than potential revenue (Bossert et al., 1999).   
3 Schwartz et al. (2002) estimate the effect of municipal, city and provincial expenditures on public health on family 

planning and immunization, instrumenting for public health expenditures with jurisdiction level demographics. 
4 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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local funds is higher when there are not large-scale administrative changes occurring 

simultaneously.  It is possible that there was a lagged positive return to provincial block grants, 

only showing up after the five-year period of transition during which I have outcome data. 

 In general, estimating the return to local government funds is difficult because of a lack 

of appropriate data measuring local public finances.  In this paper, I replicate the national 

government's stated procedure for distributing funds to the local governments in order to 

estimate the per capita block grants for each of the 74 provinces, 60 cities, 1544 municipalities 

and more than 40,000 barangays in 1990.  I create a time series from 1990-1997 -- including 

three years before devolution, three years of transition, and two years after devolution. 

 For annual data on health outcomes, I use registered infant deaths and births from the 

Vital Registry system.  The main advantage of these data is comprehensive coverage across 

provinces and cities both before and after decentralization was implemented.5  Much of the 

existing research on decentralization in the Philippines and elsewhere relies on only a small 

subset of local governments (Azfar et al., 2000; Brillantes, 1999; Furtado, 2001). 

 Different data sources yield very different estimates of the national infant mortality rate 

in the Philippines (World Bank, 1994).  In comparison to reliable estimates from the 1993 and 

1998 Philippine Demographic and Health Surveys (DHS), the vital registry substantially 

undercounts mortality and natality events; the vital statistics estimate of the infant mortality rate 

in the 1990s was roughly half the rate estimated in the DHS.  Despite inconsistent estimates of 

the level, however, trends over time were consistent across data sources between 1960 and 1990 

(World Bank, 1994).    

In my fixed effects regression framework, the underrepresentation in vital statistics biases 

my results to the extent that changes in reporting of the vital statistics are correlated with changes 

in the per capita grants over the same period.  For example, provinces with low population (and 

therefore relatively high per capita block grants) may have been so overwhelmed with assuming 

control of public hospitals and primary care organizations that health personnel spent less time 

reporting deaths.   

 First of all, such a story is unlikely in the sense that reported deaths would have to decline 

(increase) disproportionately more than reported births in order to drive a decrease (increase) in 

                                                 
5 The 1993 and 1998 Philippine Demographic and Health Surveys (DHS) are designed to provide reliable estimates 

at the regional level but not at more local levels.  In 1990, there were 15 regions in the Philippines. 
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the infant mortality rate (infant deaths per 1000 live births).  Secondly, I do not find a 

statistically significant relationship between changes in the marriage rate and changes in the per 

capita block grants at the province and city level.  Marriage rates are not likely to be sensitive to 

local government spending, and so any significant relationship between the block grants and 

marriage rates is likely to reflect a correlation between variation in the block grant (driven by 

correlation with initial population) and changes in the quality of the vital statistics data.   

 In section 1, I discuss the details of the vital statistics and public finance data as well as 

summary statistics. Section 2 describes the empirical specification and results.  The following 

two sections discuss robustness checks and conclude. 

 

 

1. Data 

 

Health Outcomes Data 

 The health outcomes in this paper are from the Vital Statistics Reports published by the 

Philippine National Statistics Office between 1990 and 1997.  These reports include live births, 

infant deaths and marriages collected from 1500 municipal vital registry offices and aggregated 

to the province/city level by the national office in Manila.  The infant mortality data can be 

transformed into rates using registered live births, whereas the crude birth rate and marriage rates 

rely on population from the 1990 and 1995 censuses.  For the intercensal years, I simply assume 

province/city specific linear growth. 

 

Public Finance Data 

 In 1990, before the implementation of devolution began, the Philippines had 74 

provinces, 60 cities, 1544 municipalities and 41,921 barangays (NSCB, 1994).  The highest level 

of local government consists of provinces, "highly urbanized cities," and "component cities."  

Their incorporation as such is based on land area, population and annual income. Provinces and 

cities have the same responsibilities, although cities are treated separately from provinces in the 

distribution of transfers from the national government.  The provinces supervise a middle tier of 
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municipalities.6  On the lowest tier of local government, each barangay belongs to a province or 

city. 

 The final sample includes 69 provinces, 18 highly urbanized cities and 41 other cities.  

The four provinces in the Autonomous Region in Muslim Mindanao (ARMM) are included in 

calculating the distribution of block grant funds across provinces, but are excluded from the 

analysis because this region is treated differently in terms of its responsibilities and relationship 

with the national government.7 

 To measure the per capita block grants, I estimate the annual grant to each province, city, 

municipality and barangay from information on the aggregate IRA in conjunction with data on 

the land area and population of each local government unit.  I measure population for each 

barangay using the 1995 census dataset, which includes barangay, municipality and province/city 

of residence for each Filipino citizen reached by the census takers (NSO, 1998-2000). 8   From 

there, I construct population for each municipality, city and province.  The 1992 Philippine 

Yearbook includes 1990 provincial land area, and the 1996 Yearbook includes land area for each 

city as of 1995 (NSCB, 1992 and 1996).  For the analyses in this paper, I express all public 

finance measures in real 1995 pesos using the national GDP deflator (World Bank, 2004). 

 

Summary statistics 

 Tables 1 and 2 present summary statistics for key dependent and independent variables, 

respectively.  The total per capita block grant to provinces and cities increased fivefold on 

average between 1990 and 1997.  Throughout the time period, component cities received roughly 

                                                 
6 Officially, some of the component cities are not "independent" of the province, and therefore, represent a middle 

tier comparable to municipalities.  However, these component cities are treated as other cities in terms of block 

grants from national tax revenue.  Furthermore, after devolution, residents of these cities benefited primarily from 

city revenue (World Bank, 1994). Accordingly, I consider component cities to be on the same local government tier 

as highly urbanized cities. 
7 One province (Zambales) and city (Olongapo) are excluded from my analysis at this point because the province 

was inadvertently excluded from the 1995 census data set.  
8 Ideally, I would use 1990 census data so that the population measures predate the implementation of 

decentralization.  I use the 1995 data because of lack of access to electronic versions of the 1990 data.  This is very 

unlikely to drive my results.  Any bias resulting from changes in relative population across provinces and cities 

between 1990 and 1995 that are correlated with changes in the block grants is likely to be small. 
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twice the per capita transfer that provinces and highly urbanized cities received. Not surprisingly, 

the highly urbanized cities are much more dense than either the provinces or component cities.  

The population in the cities is somewhat more educated, as the average years of schooling for 

household heads is 7 in the provinces and 10 in the highly urbanized cities. 

 Turning to the vital statistics trends, the infant mortality rate across the full sample fell 

steadily from 24.18 infant deaths per 1000 live births in 1990 to 16.27 in 1997. The infant 

mortality rate for provinces was roughly two-thirds the rate in cities in 1990, but the 1991 figures 

are virtually the same at 21.  Between 1990 and 1997, the registered infant mortality rate 

declined by 7 deaths among the provinces and by 13 for the cities.  The crude birth rate shows 

less movement over this time span; there is a gradual decline of 3 births per thousand population 

for provinces and 1.5 births for cities.  There was considerable population growth over the eight-

year span; the average population for provinces, highly urbanized and component cities 

increased by between 11 and 15%.  The average province and highly urbanized city have similar 

populations with roughly one million people.  On the other hand, the component cities range 

from 120,000 to 308,000 people, averaging 158,000 by 1997.   

 

 

 

2.  Empirical Specification and Results 

 

 In order to estimate the total per capita block grant at the province/city level, I replicate 

as closely as possible the formulas used by the national government to distribute funds across 

and within levels of local government.  These formulas were explicitly codified in the 1991 

Local Government Code and implemented beginning in 1993.  The entitlement formula was 

explicitly 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. 

 There are three sources of variation over time in the per capita block grants.  First of all, 

the total transfer from the national to local governments increased.  Both before and after 

decentralization, a proportion of national tax revenue was set aside for the funding of local 

government responsibilities.  Before 1993, 20% of national public resources were divided among 
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the local units, compared with 40% since 1994.9  Secondly, the proportion of the total transfer 

reserved for each tier of local government shifted with devolution.10 Finally, the formula used to 

distribute funds within level of local government changed with devolution.  Beforehand, 70% 

was distributed based on the jurisdiction's population, 20% on the basis of land area and only 

10% based on equal sharing across jurisdictions.  With devolution, the total provincial, city and 

municipal resources are divided among jurisdictions as follows: 50% population, 25% land area, 

and 25% equal sharing.   

 Accordingly, total province/city resources for jurisdiction j at time t sums a population 

based portion, a land based portion and an equal share portion: 

 

(1)   PROVGRANTjt=At(popj0/totpop0) + Bt(landj0/totland0) + Ct= Dt (popj0) + Et (landj0) + Ct  

 

where popj0 is the population of local government j in the initial period and totpop0 is the 

population across all provinces or all cities in the nation in the initial period.  Dt is  At/totpop0 , 

and Et is  Bt/totland0.   At, Bt and  Ct vary by tier of local government and by year, but are constant 

within year across jurisdictions on the same level of government.  In calculating the grants, I use 

population and land area in the initial period to avoid confounding my estimates with changes in 

provincial or city population and land area that are correlated with the fiscal devolution.  

In per capita terms, the block grant in jurisdiction j at time t is: 

 

(2)   PROVCAPGRANTjt=Dt +  Et (landj0/popj0) + Ct  (1/ popj0)  

 

MUNICGRANTnt  is defined similarly for all N municipalities.  BGYGRANTmt is also defined 

similarly, although the block grants do not include a land based portion, and are zero before 

devolution.11  For each province and city, I then estimate the population weighted average of per 
                                                 
9 Due to 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, 2004).  The total 

transfer of national tax revenue to local governments from 1991 through 1997 was provided to me by the 

Department of Budget and Management in the Philippines (Delantar, 2003). 
10 Since devolution, the total is distributed as follows: 23% for the provinces, 23% for the cities, 34% for the 

municipalities, and 20% for the barangays.   
11 In particular, the total grant to the barangays was distributed 40% population based and 60% equal sharing in 
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capita block grants across municipalities (provinces only) and barangays within the jurisdiction's 

boundaries.  

 On a per capita basis, the total transfer to a province across tiers of local government is 

simply: 

 

(3)  TOTALCAPGRANTjt  =  PROVCAPGRANTjt + Σn (popn0/popj0 * MUNICCAPGRANTnt) + 

Σm (popm0/popj0 * BGYCAPGRANTmt) 

 

where N= 1, …, n are all municipalities that fall under province j's jurisdiction, and M= 1, …, m 

are all barangays that fall under province/city j's jurisdiction. 

 Since the per capita block grant is a function of the inverse of population (1/popj0) as well 

as the inverse of population density (landj0/popj0), the variation in total per capita block grant is 

only exogenous after conditioning for correlates of the initial population and density.  In a 

regression framework, I control as flexibly as possible for population density, thereby isolating 

changes in the vital statistics not driven by this initial characteristic.  Once I control for density, 

the variation in total per capita grant is driven by the equal share portion. 

I include year fixed effects to remove variation driven by national trends over time 

unrelated to changes in public finance.  Province/city fixed effects control for variation in the 

independent variable driven by any characteristics of the province and city that are constant over 

time.  The identification assumption is that the remaining variation in infant mortality rates at the 

provincial and city level is not correlated with changes in the per capita block grants.  One check 

of this assumption is to include flexible time trends interacted with initial characteristics other 

than population density.  If this control changes the coefficient on the per capita block grants, the 

estimate is confounded.  I routinely include the interaction between initial province level average 

years of schooling of household heads and year dummies. 

 Specifically, I estimate the return to the per capita transfer by running an OLS fixed 

effects regression with one observation for each province and city for each year between 1990 

and 1997: 

 
                                                                                                                                                             
1993, transitioning to 60% population based and 40% equal sharing in 1995.  In 1992, this most local tier did not 

receive block grants based on a set formula. 
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(4)   Hjt = b0 + b1 TOTALCAPGRANTjt + b2  Σt (LNDENSITY j0*YEARt) + b3 Σt (SCHOOLj0* 

YEARt) +  γt  +   θj    +  εjt 

 

where Hjt is the infant mortality rate for province/city j at time t; LNDENSITY j0* YEAR and 

SCHOOLj0* YEAR  represent the interactions between initial population density 

(population/land area) and average years of schooling, respectively, with the set of year 

dummies; γt  is a fixed effect for year t; θj is a fixed effect for province/city; and εjt  is the random 

error term with mean 0.  Standard errors are clustered at the province/city level.  The regression 

is weighted by initial provincial or city population. 

 Table 3 reports the estimated effect of the total per capita block grant on the infant 

mortality rate, including various controls.  The negative relationship is statistically and 

economically significant, even when I only include province/city and year fixed effects (col. 1).  

The significance of the relationship holds when adding either the interaction between initial 

population density and a linear time trend (col. 2) or the interaction between population density 

and year dummies (col. 3).   In col. 4, I include the more flexible set of controls for population 

density as well as the interaction between average years of schooling of household heads and 

year dummies. I continue to use the same set of fixed effects and other controls in all regressions 

in the rest of my analysis. According to my results in col. 4, a 100 peso increase in total per 

capita block grant is associated with 0.39 fewer infant deaths per 1000 live births.  The similarity 

of the coefficients across the columns suggests that there are not confounding trends correlated 

with initial population density biasing my estimate of the return to the per capita block grants.  

Controlling for trends in infant mortality correlated with initial province level socioeconomic 

status (years of schooling) also does not substantially change the coefficient of interest. 

 Given the different political and financial constraints facing provinces and cities, I 

modify this equation to allow the effect of total per capita block grants to vary by whether the 

observation is a province, a highly urbanized city or a component city: 

  

(5)   Hjt = b0 + b1 PROVj*TOTALCAPGRANTjt + b2 HUCj*TOTALCAPGRANTjt  + b3 

CCj*TOTALCAPGRANTjt  + b4  Σt (LNDENSITY j0*YEARt) + b5 Σt (SCHOOLj0* YEARt) +  γt  

+   θj    +  εjt 
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where PROV j, HUC j and CCj are indicator variables for whether the observation is a province, a 

highly urbanized city or a component city respectively. 

Table 4 presents the results. The first column replicates the regression in the last column 

of table 3, except that the coefficient on the block grant variable is identified separately for 

provinces, highly urbanized cities and other cities.  Here, it is clear that the negative relationship 

between the per capita block grant and the infant mortality rate holds only for cities.  The 

magnitude of the effect is roughly 50% larger for highly urbanized than for component cities.  

Overall, I find that the returns to per capita block grants are substantial. Between 1990 

and 1997, the average per capita block grant for highly urbanized and other cities increased by an 

average of 660 pesos (404%) and 1322 pesos (514%) respectively.  Based on the coefficients on 

total per capita block grants in table 4 col. 1, the average change in per capita block grants over 

the eight-year period reduced the infant mortality rate by 3.4 and 4.2 for highly urbanized and 

component cities.  That change in the infant mortality rate represents roughly a third of the total 

change in infant mortality for the average city between 1990 and 1997.  In col. 2, it is clear that 

there is no correlation between per capita grants and birth rates in the cities, suggesting the 

results for the infant mortality rate are driven by declines in infant deaths.   

 

 

3  Robustness Checks 

 

Quality of the Vital Statistics Data 

 For the purposes of this analysis, the main concern with the vital statistics data is not 

overall quality, but whether changes in the quality over the 1990s are correlated with changes in 

the per capita block grant measure at the province and city level.  For example, my results would 

be biased if local governments that received higher per capita block grant transfers directed some 

of the funds towards the vital statistics office, or if hospitals and health centers in places with 

relatively low per capita block grants were less careful in reporting births and deaths under the 

strain of devolution. 

 This does not appear to be the case for several reasons.  For my main finding on the 

infant mortality rate, changes in vital statistics reporting can only be driving my results if the 

changes disproportionately affected reporting of mortality and not natality.  Specifically, it would 
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be necessary for health personnel in cities with higher per capita block grants to become less 

vigilant after decentralization in the reporting of infant deaths relative to the reporting of live 

births. 

 Furthermore, the vital statistics offices are independent of the health system and were not 

directly affected by devolution.12  The timing of explicit changes in health data collection 

predates devolution.  In 1990, the Field Health Services Information System (FHSIS) was 

implemented nationwide to computerize and standardize reporting of data used to manage the 

health-care system, including vital statistics (Marte and Schwefel, 1995).  The FHSIS links the 

provincial health offices with lower tier health-care units.  While improvements to the system 

appear to be ongoing, the system was largely in place well before devolution. 

 I also estimate the role of the per capita block grants in explaining provincial/city 

marriage rates.  Presumably, marriage rates are independent of local government activities.  I 

would expect that any significant correlation between marriage rates and the block grants is a 

function of changes in the quality of vital statistics reporting, including the registration of 

marriages, rather than true changes in the propensity to marry driven by local government 

expenditures.  In Table 4 column 3, it is clear that there is no significant relationship between 

marriages and the block grant measures for either provinces or cities. 

Finally, controlling for the interaction between year fixed effects and the number of 

barangays within province/city limits does not change the coefficient on per capita block grants.  

This is not what one would expect, if local government officials had a more difficult time with 

the transition when charged with coordinating a large number of barangays. 

 

 

4.  Conclusion 

 

 I find that per capita transfers from the national to city governments played a substantial 

role in the decline of registered infant mortality rates in the Philippines between 1990 and 1997. 

For the provinces, the estimated return to the block grants reflects changes in the funding as well 

                                                 
12 According to the chief of the Health and Vital Statistics Division, Civil Registry Department of the National 

Statistics Office in Manila, the health officers were devolved after 1993, but the civil registrars were always working 

under the municipal mayors (Espinoza, 2002).   
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as changes in public service administration correlated with fiscal trends.  Anecdotal accounts of 

the devolution stress the difficulties provinces faced with the transition, as they were charged 

with public hospitals.  The provinces covered an estimated 46% of the total cost of devolved 

responsibilities, but only 23% of the total transfer to local governments was earmarked for the 

provinces.  It is estimated that the change in per capita block grant funds from the national 

government was less than the per capita real cost of devolved responsibilities in 37 of 66 

provinces (where the real cost is based on expenditures of the national government before 

devolution) (Manasan, 2000). 

 In this paper, I do not comment on the specific channels through which block grants 

decreased infant mortality.  Given the role of city governments in hospitals and primary care 

organizations in the barangays, one clear possibility is that the cities chose to invest the public 

health-care system.13  From 1992 through 1997, government spending on health did increase 

because of local government allocation decisions; total government (local and national 

combined) spending on health increased by 60% over this time period in real terms, even as 

annual national expenditures decreased by 2% (Schwartz et al., 2002).  

 Within tier, there is some evidence that decentralization increased equity in revenues 

across jurisdictions.14 If this was the case among cities, the return to the block grants may reflect 

increased spending at a steeper part of the health production function.  

 In order to test the hypothesis that block grants were used to improve health-care 

delivery, it would be necessary to have measures of the performance of the public health-care 

system.  Unfortunately, there is very limited information on this at the city level.  Nonetheless, 

results from the representative 1993 and 1998 Demographic and Health Survey (DHS) in the 

Philippines suggest a national trend towards improved health-care quality. The percentage of live 

                                                 
13 Existing evidence is mixed on whether local governments allocated resources differently than the Philippine 

national government did.  Schwartz et al. (2002) find that government health expenditures were reallocated towards 

public health care and away from private health-care; public health represented 20% of total government 

expenditures on health in 1991 and 35% in 1997.  On the other hand, Loehr and Manasan (1999) find that local 

governments allocated funds such that real per capita health expenditures across tiers of government were similar to 

pre-decentralization.  
14 For example, the change in the allocation formula decreased variation in per capita revenues across provinces such 

that the relationship between per capita provincial income and per capita block grant funds from the central 

government was significantly negative in 1996 (Manasan, 2000). 
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births at a health facility rather than at home increased from 28.2% between 1988-1993 to 34.2% 

from 1993-1998.  In 1990, 52.8% of those births were attended by a doctor or trained 

nurse/midwife (rather than a traditional birth attendant or relative) compared with the 56.4% in 

1995 (NSO and MI, 1994; NSO, DOH, and MI, 1999).  Furthermore, 2.6% more mothers 

received prenatal care between 1993-1998 than in the previous five years, driven entirely by an 

increase up in the use of trained nurses and midwives.  

 

 

 



 15

  References 

 

Azfar, Omar, Tugrul Gurgur, Satu Kahkonen, Anthony Lanyi, and Patrick Meagher (2000).  
"Decentralization and Governance: An Empirical Investigation of Public Service Delivery in the 
Philippines."  University of Maryland working paper. 
 
Bossert, Thomas and Joel Beauvais (2002).  "Decentralization of Health Systems in Ghana, 
Zambia, Uganda and the Philippines: A Comparative Analysis of Decision Space."  Health 
Policy and Planning: 17 (1), 14-31. 
 
Brillantes, Alex B (1999).  "Decentralization, Devolution and Development in the Philippines."  
UMP-Asia Occasional Paper No. 44. 
 
Delantar, Carmencita N, Director, Philippine Department of Budget and Management (2003).  
Personal communication/memorandum. 
 
Espinoza, Marites C (2002).  Personal communication dated 11/24/2002 with the chief of the 
Health and Vital Statistics Division, Civil Registry Department of the National Statistics Office.  
Manila. 
 
Faguet Jean-Paul (2003).  "Does Decentralization Increase Government Responsiveness to Local 
Needs?  Evidence from Bolivia" Journal of Public Economics, in press. 
 
Furtado, Xavier (2001).  "Decentralization and Public Health in the Philippines."  The Society 
for International Development, 44 (1): 108-116. 
 
Loehr, William and Rosario Manasan (1999).  "Fiscal Decentralization and Economic 
Efficiency: Measurement and Evaluation."  Consulting Assistance for Economic Reform 
working paper. 
 
Manasan, Rosario (2000?).  "Fiscal Decentralization: The Case of the Philippines."  Philippine 
Institute for Development Studies. 
 
Manor, James (1999).  The Political Economy of Democratic Decentralization.  The World 
Bank: Washington D.C. 
 
Marte, Benjamin Ariel and Detlef Schwefel (1995).  "The Philippine Management Information 
System for Public Health Programs, Vital Statistics, Mortality and Notifiable Diseases."  
International Journal of Biomedical Computing: 40: 107-14. 
 
National Statistical Coordination Board (NSCB) (1992, 1994, 1996).  Philippine Statistical 
Yearbook. 
 
National Statistics Office (NSO), Republic of the Philippines (1990-1997).  Vital Statistics 
Reports.  Available at http://www.census.gov.ph/data/sectordata. 



 16

 
National Statistics Office (NSO), Republic of the Philippines (1998-2000).  1995 Census of 
population public use CD-ROM files.  Manila. 
 
National Statistics Office (NSO) [Philippines] and Macro International Inc. (MI) (1994).  
National Demographic Survey 1993.  Calverton, Maryland. 
 
Olarte, Avigail M and Yvonne T Chua (2005).  "Up to 70% of Local Health Funds Lost to 
Corruption."  Our Latest Report, Philippine Center for Investigative Journalism, posted May 1.  
Available at: www.PCI J.org/stories/2005/health.html. 
 
Schwartz, J Brad, David Guilkey, and Rachel Racelis (2000).  "Decentralization And Local 
Government Health Expenditures in the Philippines."  Measure Evaluation Working Paper, 
University of North Carolina, Carolina Population Center.   
 
Schwartz, J Brad, David Guilkey, and Rachel Racelis (2002).  "Decentralization, Allocated 
Efficiency And Health Service Outcomes in the Philippines."  Measure Evaluation Working 
Paper, University of North Carolina, Carolina Population Center.   
 
World Bank (1994).  "Philippines Devolution and Health Services: Managing Risks and 
Opportunities."  Report No. 12343PH, East Asia and Pacific Region Office. 
 
World Bank (2004).  World Development Indicators on CD-ROM.  Washington D.C. 
 



Table 1: Descriptive statistics for key dependent variables, separately for provinces, highly urbanized and component cities 1990-1997

Provinces (n=69) Highly Urbanized Cities (n=18) Component Cities (n=41)

Variables Year Mean Std. Dev Min Median Max Year Mean Std. Dev Min Median Max Year Mean Std. Dev Min Median Max

Total per capita block grant 1990 163 36 118 155 699 1990 217 42 182 202 311 1990 319 127 193 273 903
  (1995 pesos) 1991 183 40 133 175 787 1991 244 48 204 227 350 1991 359 142 217 308 1017

1992 351 77 253 334 1505 1992 466 90 391 434 669 1992 688 273 415 588 1944
1993 595 205 284 600 4345 1993 594 161 427 526 952 1993 1142 512 569 987 3163
1994 687 230 342 689 4996 1994 702 190 508 622 1114 1994 1326 591 663 1150 3666
1995 708 232 366 705 5134 1995 734 196 537 654 1161 1995 1373 609 688 1182 3792
1996 715 233 372 711 5178 1996 742 198 544 662 1174 1996 1387 615 695 1193 3830
1997 844 272 445 836 6105 1997 877 231 649 788 1393 1997 1641 726 823 1411 4527

Initial characteristics

Population density 1990 2028 5882 30 242 21969 1990 11471 14310 310 5527 41808 1990 3155 7293 44 684 26501
(people per square kilometer)

Average years of schooling 1995 7.05 1.32 3.98 6.89 9.98 1995 9.53 0.72 8.00 9.63 10.53 1995 8.04 1.33 4.92 8.15 10.27
(head of household)

NOTES -- Data are from author's calculation of the Internal Revenue Allotment distributed to each province/city in each year, divided by 1995 provincial/city population. For details, see the data 
section of the paper. Total per capita block grant is the sum of the provincial or city block grant, plus the municipality (for provinces only) and barangay level per capita grants (expressed as population 
weighted averages for all jurisdictions on that tier of local government within the province or city limits). The block grant is in 1995 Philippine pesos, based on the national GDP deflator (World Bank, 
2004).  Population density is based on 1990 census figures for population and land area by province and city. Population, the number of barangays, and average years of schooling are from the1995 
Philippine census (NSO, 1998-2000).  Specifically, I calculate the mean years of schooling reported for every household head for each barangay and then calculate the weighted average across all 
barangays in the province or city. Means are weighted by population.  Sample excludes the Autonomous Region of Muslim Mindanao.



Table 2: Descriptive statistics for vital statistic rates and population, separately for provinces, highly urbanized and component cities 1990-1997

Provinces (n=69) Highly Urbanized Cities (n=18) Component Cities (n=41)

Variables Year Mean Std. Dev Min Median Max Year Mean Std. Dev Min Median Max Year Mean Std. Dev Min Median Max

Infant mortality rate 1990 22.25 10.18 3.88 21.48 92.89 1990 30.68 10.60 12.45 30.40 46.93 1990 32.50 16.20 10.64 30.80 190.23
(per 1000 live births) 1991 20.53 7.35 3.25 21.22 50.66 1991 21.48 6.08 5.73 21.93 35.31 1991 21.95 7.54 3.42 22.13 35.23

1992 20.60 8.53 1.54 20.90 70.79 1992 23.59 7.28 5.14 24.03 48.80 1992 25.43 12.60 8.60 23.52 125.63
1993 19.83 8.24 2.24 20.10 59.91 1993 22.26 5.87 11.14 21.48 44.68 1993 22.45 7.99 1.20 23.28 65.00
1994 17.91 7.42 1.80 18.40 60.48 1994 19.98 6.30 4.28 19.36 37.23 1994 20.44 7.28 5.28 20.59 50.75
1995 17.59 6.68 1.00 18.15 44.70 1995 19.78 5.68 4.18 20.76 37.54 1995 19.84 7.13 5.31 19.45 49.89
1996 17.69 6.99 2.13 18.90 51.80 1996 20.10 7.25 2.03 18.43 32.13 1996 20.56 7.20 5.64 19.24 53.61
1997 15.63 6.02 1.67 15.55 38.80 1997 19.09 6.43 10.06 17.32 30.63 1997 17.85 5.74 5.56 16.71 43.87

Crude birth rate 1990 24.57 6.16 2.90 25.94 30.41 1990 29.61 5.19 9.28 31.05 37.48 1990 27.14 5.29 11.98 28.38 34.67
(per thousand population) 1991 24.65 6.28 2.30 26.85 31.09 1991 30.06 5.16 10.37 32.28 34.34 1991 27.35 5.47 11.03 27.90 34.90

1992 25.37 6.43 2.72 27.00 33.33 1992 30.59 5.49 9.63 33.32 34.83 1992 27.65 5.32 12.56 27.63 36.33
1993 24.59 6.09 2.86 26.17 32.17 1993 30.22 4.57 15.91 32.13 34.20 1993 27.15 5.09 13.02 27.01 35.97
1994 23.39 5.81 2.38 24.69 30.69 1994 28.72 4.89 8.51 30.89 33.00 1994 25.99 5.14 11.19 25.99 35.58
1995 22.61 5.93 2.05 23.95 30.20 1995 28.83 5.20 8.37 31.45 35.48 1995 25.76 5.42 12.41 26.17 38.15
1996 21.23 6.13 1.90 22.40 29.49 1996 28.55 5.15 8.29 30.50 36.68 1996 24.94 5.40 12.13 25.16 40.13
1997 21.43 6.11 2.23 21.63 29.67 1997 28.59 5.01 15.29 31.09 39.12 1997 25.28 5.75 14.00 25.11 46.61

Marriage rate 1992 6.34 1.75 0.05 6.55 9.11 1992 10.45 6.02 4.32 8.36 27.61 1992 8.08 2.21 4.28 7.85 13.00
(per thousand population) 1993 6.50 1.80 0.02 6.89 9.64 1993 10.76 5.75 5.72 9.14 28.51 1993 7.86 1.76 4.25 7.79 10.87

1994 6.49 1.84 0.02 6.93 11.44 1994 11.27 5.67 4.16 9.25 29.96 1994 7.44 1.85 3.45 7.67 10.76
1995 6.52 1.84 0.03 6.73 9.76 1995 10.81 5.52 4.28 10.04 32.56 1995 8.33 2.21 5.42 8.05 16.24
1996 6.57 2.00 0.03 6.62 10.28 1996 11.63 5.64 5.66 11.18 31.75 1996 7.99 2.22 4.88 7.78 13.41
1997 6.92 2.11 0.02 7.03 10.66 1997 11.78 4.35 5.92 12.19 32.62 1997 8.61 2.23 4.17 8.48 13.77

Province/city population 1990 1186 902 15 1094 3856 1990 958 619 101 867 1793 1990 142 84 18 121 384
(in thousands) 1991 1182 902 15 1094 3856 1991 975 615 101 867 1793 1991 142 84 23 121 384

1992 1182 902 15 1094 3856 1992 958 619 101 867 1793 1992 142 84 18 121 384
1993 1220 940 15 1123 4012 1993 994 629 139 919 1855 1993 145 86 19 123 392
1994 1258 978 14 1145 4167 1994 1010 647 110 970 1917 1994 148 87 19 125 399
1995 1295 1017 14 1161 4323 1995 1036 662 114 1007 1979 1995 152 89 20 127 407
1996 1333 1056 14 1177 4478 1996 1063 677 119 1038 2041 1996 155 91 21 129 415
1997 1371 1095 14 1193 4634 1997 1100 689 155 1070 2103 1997 158 93 22 133 423

NOTES -- Data are from the Philippine National Statistics Office's Vital Statistics Reports. Infant mortality rate is recorded infant deaths (ages 0-11months) per 1000 live births. Crude birth and 
marriage rates are per 1000 population. Means are weighted by population.  Sample excludes the Autonomous Region of Muslim Mindanao.



Table 3: Impact of total per capita block grants on infant mortality rate, 1990-1997
(OLS fixed effects estimates)

Dependent variable: Infant mortality rate (infant deaths per 1,000 births)

(1) (2) (3) (4)
Total per capita block grant -0.0035 -0.0035 -0.0039 -0.0038

(0.0018)** (0.0016)** (0.0018)** (0.0018)**

   Province/city fixed effects Yes Yes Yes Yes
   Year fixed effects Yes Yes Yes Yes
   Log population density * Linear time trend Yes
   Log population density * Year fixed effects Yes Yes
   Average years of schooling * Year fixed effects Yes

R-squared 0.83 0.83 0.83 0.83
Num. of unweighted obs. 1,020 1,020 1,020 1,020

* significant at 10%; ** significant at 5%; *** significant at 1%
NOTES-- Data are from the Philippine National Statistics Office's Vital Statistics Reports (1990-97). Infant 
mortality rate is recorded infant deaths per 1000 live births. Standard errors are clustered at the province/city 
level.  All regressions are weighted by provincial/city population.  Sample includes 128 provinces and cities, 
excluding the Autonomous Region of Muslim Mindanao.  



Table 4: Impact of block grants on vital statistics rates, 1990-1997
(OLS fixed effects estimates)

(1) (2) (3)
Dependent variable: Infant 

mortality rate
Crude birth 

rate
Marriage rate

Province/city per capita block grant 0.0005 0.0010 0.0000
(0.0020) (0.0012) (0.0008)

Highly urbanized city per capita block grant -0.0052 0.0004 0.0003
(0.0027)* (0.0016) (0.0015)

Component city per capita block grant -0.0032 0.0008 -0.0002
(0.0018)* (0.0008) (0.0003)

   Province/city fixed effects Y Y Y
   Year fixed effects Y Y Y
   Log population density * Year fixed effects Y Y Y
   Average years of schooling * Year fixed effects Y Y Y

R-squared 0.83 0.95 0.93
Num. of unweighted obs. 1,020 1,024 896

* significant at 10%; ** significant at 5%; *** significant at 1%
NOTES-- Data are from the Philippine National Statistics Office's Vital Statistics Reports (1990-97). Infant mortality rate is recorded infant 
deaths per 1000 live births. Crude birth and marriage rates are per 1000 population. Standard errors are clustered at the province/city level.  
Each column represents a separate regression in which the coefficients on total per capita block grants are allowed to vary by whether the 
observation is a province, a highly urbanized or component city. All regressions are weighted by provincial/city population.  Sample includes 
128 provinces and cities, excluding the Autonomous Region of Muslim Mindanao.  Regression with marriage rate is only for 1992-97.


