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Public Spending on Education, Health and Infrastructure and Its Inclusiveness in Cambodia

Abstract

This paper examines public spending on education, health and infrastructure in Cambodia. 
Using benefit incidence analysis (BIA), marginal benefit incidence analysis (MBIA) and the 
nationally representative household survey data from the Cambodia Socio-Economic Survey 
(CSES) in 2004, 2009 and 2011, the paper examines whether government spending in each 
sector is equally distributed across household income groups or geographical zones, and to 
what extent changes in public spending affect different population groups. Broadly speaking, 
public spending in Cambodia is not pro-poor except for the spending on primary schools, and 
it is also disproportionately allocated between rural and urban areas and among geographical 
zones. Increased public spending, except for primary and lower secondary schools, is highly 
unlikely to benefit the poor. This suggests that there is an urgent need to implement sectoral 
pro-poor policies within the prioritisation of target regions. 

Key Words: Benefit Incidence Analysis, Marginal Benefit Incidence Analysis, Concentration 
Curve, Education, Health, Infrastructure 
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1. Introduction

Emerging development has turned its emphasis from sustaining strong and inclusive growth to 
ensuring that the poor receive a proportionate share of increased public spending (CDRI 2013). 
Thus there is a need for a more inclusive fiscal policy due to increasing inequality, which 
suggests a budget reallocation, a redistribution of productive assets as public investments in 
health and education to improve human development and capacities. Therefore, the study of 
the effectiveness and distribution of public expenditure has been receiving a lot of attention 
from development specialists and governments. Benefit Incidence Analysis (BIA), initiated 
by Gillespie (1965), and Marginal Benefit Incidence Analysis (MBIA), proposed by Lanjouw 
and Ravallion (1999) and Ajwad and Wodon (2001), have been widely used to assess the 
distributional benefits of public spending and marginal changes in government spending. 
In this study, these two approaches will be explored further to assess the inclusiveness of 
public spending on education, health and infrastructure (piped water supply and electricity) in 
Cambodia.    

Cambodia’s economic development in recent decades has reduced overall poverty significantly, 
and disparities between rich and poor are also growing visibly across regions. The national 
poverty rate dropped to 18.89 percent, and the poverty gap, based on the Foster-Greer-Thorbecke 
Index, was 2.8 percent in Phnom Penh and 3.58 percent in rural areas in 2012 (RGC 2014a). It 
is also important to note that major achievements have been made in overall development. First, 
the school enrolment rate increased to 97 percent in primary, 56.5 percent in lower secondary 
and 29.8 percent in upper secondary school in 2013, although the enrolment gap between 
urban and rural areas and between males and females, especially in upper secondary school, is 
increasing (RGC 2014b). Second, besides district, provincial and central hospitals, more than 
1000 health centres have been established throughout the country (RGC 2014a). Third, 68.5 
percent of urban households had piped water in 2012, and 85 percent of Phnom Penh residents 
(RGC 2014a). Also, there has been a remarkable increase in electrical connections, covering 
about 51 percent of all villages in 2013, according to RGC (2013).

Although BIA and MBIA have received high recognition as powerful tools to evaluate the 
opportunities provided by government resources, this kind of study is very new in Cambodia. 
This study is thus expected to provide empirical answers to whether existing budget allocations 
reach the poor, and to what extent increased public expenditure on education, health and 
infrastructure benefits the poor.

The results will have significant policy implications for access to and utilisation of public 
services. In the remaining sections of this paper, Section 2 retrieves information from existing 
studies on fiscal policy; Section 3 explains the data and the methodology of Benefit Incidence 
Analysis and Marginal Benefit Incidence Analysis; Section 4 illustrates the empirical results; 
and Section 5 draws conclusions and policy implications.
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2. Literature review

It is widely believed that fiscal policy is one of the most powerful instruments to stabilise 
the economy over the course of the business cycle. It has great impacts on poverty reduction 
through growth and income redistribution. The literature has suggested two broad approaches 
to assess distributional impacts of public social (education and health) and infrastructure 
expenditure: behavioural responses and benefit incidence analysis. Behavioural responses, 
initially proposed in Aaron and McGuire (1970), later in Demery (2000), Castro-Lead et al. 
(1999) and Chakraborty, Singh and Jacob (2013), highlighted measurement of individual 
preferences for publicly provided goods or services. The drawback of the approach is that the 
evaluation is based on microeconomic theory and unit record data, which requires knowledge 
of the underlying demand functions of individuals or households—not a practical approach to 
assessing the distributional impacts of government spending.

Benefit Incidence Analysis, initially proposed by Gillespie in 1965 (cited in Davoodi, 
Tiongson and Asawanuchit2003) has been improved several times and widely used to assess 
the distributional benefits of public spending. BIA will assess if current public spending is 
pro-poor at a given time, and MBIA will figure out who are the ultimate beneficiaries if there 
is an adjustment of the government budget in a particular sector. Various studies apply BIA 
and MBIA in many countries to assess the pro-poorness of public expenditure on sectors such 
as education (Hammer, Nabi and Cercone 1995; Selden and Wasylenko 1995; van de Walle 
1998; Demery 1997; Castro-Lead et al. 1999; Lanjouw and Ravallion 1999; Ajwad and Wodon 
2002, 2007; Davoodi, Tiongson and Asawanuchit 2003; Guloba, Magidu and Wokadala. 2010; 
Alabiet al. 2011; Cuesta, Kabaso and Suarez-Becerra 2012), health (Hammer et al. 1995; 
Demery 1997; Castro-Lead et al. 1999; Davoodi, Tiongson and Asawanuchit 2003; Kruse 
et al. 2012; Alabiet al. 2011; Cuesta, Kabaso and Suarez-Becerra 2012; Chakraborty, Singh 
and Jacob 2013), antipoverty programmes (Lanjouw and Ravallion 1999; Cuesta, Kabaso 
and Suarez-Becerra 2012 on fertiliser subsidies; Meessenet al. 2008 on health equity funds) 
and infrastructure—mainly water supply and electricity (Ajwad and Wodon 2001, 2002, 
2007; Alabiet al. 2011). Broadly speaking, public spending on education and health is poorly 
targeted while infrastructure service is in favour of the rich. More precisely, public spending 
on education, to a great extent, is pro-poor in primary schools but is neither progressive nor 
regressive in lower and upper secondary schools. Public spending is pro-poor for health centres 
or primary health care. Public spending on infrastructure such as pipe-borne water, sewerage, 
telephones and electricity is pro-rich. For marginal benefit, poor households are highly likely 
to benefit from the expansion of public spending in some sectors but not in others. 

In Cambodia, many studies have attempted to assess the impact of fiscal policy on poverty and 
income distribution (Lord 2001), provide a comprehensive review of fiscal policy during the 
period 1991-2002 (Beresford et al. 2004) and identify the key constraints on fiscal policy that 
hinder economic growth (Jenkins and Klevchuk 2006).1 However, there are very few studies 
that examine to what extent government spending has reached the poor. Using BIA and Socio-
Economic Survey data in 1996-97, the World Bank (1999) found that education spending 
in Cambodia is pro-rich: the richest group received up to 29 percent of the total spending. 
By disaggregating the educational system into three levels, it noted that public spending on 

1 See Tong and Phay (2014) for a summary of these studies’ key findings.
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education was pro-poor at primary level, but pro-rich at lower and upper secondary levels. 
Using the same approach, Meessen et al. (2008) assessed the pro-poorness of health equity 
funds based on inpatient censuses in six rural hospitals in Cambodia. They concluded that the 
implementation was a successful approach to extending public health care to very poor and 
poor households.

Most recently, Lun and Roth (2014) measured inequality in accessing basic healthcare 
(vaccination, antenatal care and delivery in public hospitals), education (primary, lower 
secondary and upper secondary) and infrastructure services(electricity, safe water and 
sanitation) by using the Human Opportunity Index proposed by Paes de Barroset al. (2009) and 
Cambodia Socio-Economic Survey 2009 and 2011. They noted that access to primary school 
and healthcare is high and inequality of access low. In contrast, access to secondary school and 
infrastructure was low while the inequality of access was high. They highlighted that policies 
targeting both coverage and distribution should be designed, but the priority should be the 
former given the extent of the problem. 

In line with the World Bank (1999), we use Benefit Incidence Analysis to assess the pro-
poorness of education, health and infrastructure, specifically pipe-borne water and electricity. 
This study is expected to provide up-to-date evidence on the effectiveness of public spending 
by using the Cambodia Socio-Economic Survey in 2004, 2009 and 2011 and to have some 
implications for both policy makers and development partners to ensure that budget allocations 
in the selected sectors reach the poor. 
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3. Data and methodology
3.1. Data
The study is mainly based on the nationally representative household data from the CSES 
conducted by the National Institute of Statistics in 2004, 2009 and 2011; it has conducted 
nationally representative household surveys since 1993-94. All survey data are available for 
public use; however, only the surveys done since 2004 used a proper sampling frame and are 
considered of acceptable quality. The sampling frame for the 2004, 2007 and 2008 surveys 
was the 1998 general population census, and that for the remaining data was the 2008 general 
population census. The 2004 survey started in November 2003 and lasted until February 2005, 
with a total sample of 867 villages and 15,000 households, while the remaining surveys were 
conducted within the calendar year. To be consistent with other surveys, observations collected 
in 2003 and 2005 were dropped from the study. The samples for 2007 and 2008 were sub-
samples of 2004—half the villages and one-third of the households—and those of 2010 and 
2011 were sub-samples of 2009. For this reason, we mainly use only the 2004 and 2009 survey 
data, but we also report the results from 2011 to capture the most recent developments.

The survey datasets contain detailed information on geographical location, household 
characteristics, household expenditure including educational and health spending, household 
income, education of household members aged 3 years and older, health care seeking of all 
household members and household access to safe water and electricity. This allows us to examine 
the pro-poorness of public spending on education, health and infrastructure and to decompose 
our analysis by region (urban and rural; Phnom Penh, plain, Tonle Sap, coastal and plateau and 
mountain), sector (primary, lower secondary and upper secondary school for education; health 
centre and hospital for medical) and income group. However, it is widely noted that household 
income is likely to be underestimated and subject to seasonality, especially in developing 
countries, while consumption remains relatively stable (Haughton and Khandker 2009). This 
suggests that consumption reflects household welfare better than income. Therefore, our study 
uses consumption as a welfare indicator.   

Table 1: Sample size

2004 2007 2008 2009 2010 2011

Phnom Penh 1110 737 729 1113 744 747

Other urban 1710 628 626 1332 640 638

Other rural 9180 2228 2193 9526 2208 2207

Total 12000 3593 3548 11,971 3592 3592
Source: CSES 2004, 2007-2011

3.2. Benefit incidence analysis
BIA is primarily designed to connect government spending on public services with household 
members who have used it. Data of national spending on public services are normally available, 
but only sometimes disaggregated for regions and localities, while data on users of public 
services can be found in household surveys. Having combined these two sources, the benefit 
incidence of public spending can be estimated via the following three steps (Demery 2000):
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Estimating unit cost: 1. estimate the unit cost of the service by dividing government spending 
on that service by the total number of users. Define the unit cost as the benefit to the users. 

 2. Identifying the users: identify the users of public services from household survey, and then 
aggregate the users into sub-groups e.g. poor and non-poor, population quintile, rural and 
urban or male and female. 

 3. Calculating the benefit incidence: multiply the benefit by the total number of users in each 
group, which is derived from the previous step. 

If the above procedures are applied to government spending on education, benefit incidence is 
estimated by the following formula: 

     
(1)

where  is the benefit incidence of group ,  represents the number of students enrolled 
at educational level  (primary, secondary or tertiary) from group ,  the total enrolment at 
educational level  and  is the government spending on educational level . 

The benefit share from total government spending for group  is given by:

    (2)

where  is ,  the share of student enrolled at educational level  from group ,  the share 
of government spending for educational level . 

However, the data on government expenditures on public services in some countries, e.g. 
Nigeria (Alabiet al. 2011), are not available. To fill the gap, Araar and Duclos (2009, 2013) 
introduced an alternative approach to estimating the benefit incidence that does not require this 
information. They estimate the individual participation rate for each type of service by dividing 
the actual number of users by the number of eligible members in the households. The larger the 
value of the participation rate, the greater the public service benefits received. 

The participation rate of group  in educational level  is defined as:

       
(3)

where  the number of students of observation  enrolled at educational level ,  the number 
of “eligible” members of observation , and  is an indicator function which equals 1 if  

 and zero otherwise.2 These statistics can be calculated by using the Distributive Analysis 
Stata Package, either version 2.1 or 2.3. The analysis of health, antipoverty and infrastructure 
spending follow the same approach. 

Despite the simplicity of BIA, it does not provide complete information3 on how well 
government spending is targeted or how it compares with other types of government 
spending—in the case of education, how the spending on primary schools differs from 

2 For complex sampling frame survey data, sampling weight for each observation will be taken into account. 
3 BIA has typically focused on either five or 10 discrete points (Davoodi, Tiongson and Asawanuchit 2003).
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secondary and tertiary schools, how current spending compares with past spending or with 
the spending in other countries. To fill this gap, the concentration curve which displays the 
cumulative percent of benefits from government spending against the cumulative percent of 
population ranked by per capita expenditure has commonly been utilised (Kakwani 1977; 
Kakwani et al. 1997; Wagstaff et al. 1991).

Figure 1: Concentration curves for government spending and two benchmarks
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Source: Davoodi, Tiongson and Asawanuchit (2003), p. 14

As illustrated in Figure 1, government spending on services is pro-poor if the concentration 
curve for those benefits is above the 45-degree line. If the concentration curve is below the 45-
degree line and above the Lorenz curve for income or consumption, government spending on 
the service is progressive. The spending is said to be regressive if the concentration curve for 
the benefits is below the Lorenz curve for income or consumption. 

3.3. Marginal benefit incidence analysis
Despite the improvement in BIA over the years, it has been criticised as an inadequate 
instrument for evaluating a change of policy (van de Walle 1998; Younger 2003). From a 
practical policy-making standpoint, in addition to the distribution of current public spending, 
it is extremely important to understand the extent to which changes in public spending affect 
different population groups. For instance, the average benefit from the existing policy that 
accrues to the poor may be relatively low compared with that to richer groups, but the poor may 
benefit more from expansion of the policy than their counterparts do, and vice versa. 

To address this issue, Lanjouw and Ravallion (1999) and Ajwad and Wodon (2001) proposed 
an innovative empirical method: Marginal Benefit Incidence Analysis, i.e., a regression 
technique to measure marginal benefit incidence using single cross-sectional data. Technically, 
they regress the participation rate in a given quintile against the mean participation rate of all 
quintiles to capture the expected changes of participation over time. The assumption is that the 
distribution of the new participation rates in the regions where participation is lower will follow 
the patterns observed in the regions where participation rates are higher. But the two approaches 
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differ in terms of ranking methods (Ajwad and Wodon 2002). Lanjouw and Ravallion (1999) 
rank individuals as poor or non-poor according to national income distribution, whereas Ajwad 
and Wodon (2001) use local income distribution, where the country is divided into several 
distinct geographical regions. 

Given these comprehensive measures of well-being, we estimate marginal benefit incidence 
using the method proposed by Ajwad and Wodon (2001). If the incidence is 1, it means that 
the households in a given quintile derive benefits from an increase in public spending equal to 
those of the average household. If the incidence is above (or below) 1, it means the households 
in a given quintile benefit more (or less) than the average household from an increase in public 
spending.

Following Ajwad and Wodon (2001), we assume that a country has N regions  
with a number of households in each region. Households in each region are ranked by per capita 
income or consumption and then assigned to an income or consumption quintile . 
We define  as the benefit incidence of government spending for household , quintile  of 
region . The mean benefit incidence in quintile  in region  and the overall region mean 

 are written as:

         (4)

        
(5)

where  is the number of households in quintile  of region . To estimate the marginal benefit 
incidence, Ajwad and Wodon (2001) propose to estimate the benefit incidence in each quintile 
in the region against the region means by using Q regression technique.

    (6)

for . The explanatory variables are calculated at the regional level as the mean for 
all households excluding quintile  in order to avoid the endogeneity problem.

Having defined further that each quintile in a given region has the same number of households 
, equation (6) can be simplified as follows: 

      (7)

for , and .

Equation (7) can be rewritten by dropping the error term:

       (8)
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Partially differentiating equation (8), we get: 

        (9)

The right hand side of equation (9), , is the estimates of the marginal benefit 
incidence.  

3.4. Limitations of benefit incidence analysis
Despite several refinements to the original methodology and its appealing simplicity over the 
decades, BIA has a number of limitations (van de Walle 1998; Mckay 2002), for instance:

It is a static method that examines the distributional benefit at a specific time.1. 

It is based on monetary measures of welfare, which capture only one dimension; in some 2. 
cases, e.g. the evaluation of food subsidy projects, non-monetary measures such as nutritional 
outcomes will be of greater interest than monetary indicators. 

It simply assumes that the cost of the service is its benefit, and it does not take the quality 3. 
of the service into account. 

It does not explain why some households do not use the service.  4. 

Regardless of those limitations, empirical evidence from BIA can at least inform policy makers 
about the current incidence of public spending, that is, the extent to which different segments 
of the population benefit, or the changes in incidence due to the expansion or contraction of 
public spending over time. This kind of information would definitely help the formulation of 
policy that is more pro-poor.  

3.5. Limitations of the study
Given the unavailability of details on public spending at sub-section level, the study is not able 
to present the amount of educational spending per student or health spending and infrastructure 
spending per household. 
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4. Empirical results

4.1. Empirical results on education
Benefit Incidence Analysis: Table 2 shows the participation rates and shares of government 
spending on education by household expenditure quintiles (quintile 1=the poorest, quintile 
5=the richest) against education levels. The participation rate is defined as the number of 
eligible children registered at each education level divided by the total number of eligible 
children at that level (Appendix 1).

Generally, school enrolment increased with household welfare (consumption), the rich having 
the highest participation rate. Furthermore, the gap in enrolment between the highest and lowest 
quintiles increased with the education level. The primary school enrolment rate ranged from 85 
to 89 percent during 2004-11, and public spending at this level was dispersed proportionately 
across quintiles, the poor receiving at least 18-19 percent of the spending during the study 
period. Meanwhile, participation in lower secondary schooling increased to 85 percent in 2011 
from 77 percent in 2004; however, public spending at this level was relatively unchanged, 
going disproportionately to households in quintiles 2-4 during 2004-11. At the same time, 
participation in upper secondary schooling doubled from 20 percent in 2004 to 42 percent in 
2011; yet government spending at this level was skewed towards quintiles 4 and 5 even though 
the share to the richest group declined from 56 percent to 39 percent.

Table 3 presents participation rates and distribution of educational spending across five 
geographical regions. The participation rate in Phnom Penh was the highest, while that in the 
mountain and plateau region was the lowest. However, primary school enrolment in Phnom 
Penh declined to 85 percent in 2011, the lowest among the regions in that year. The implication 
could be a tendency for citizens to send their children to private primary schools. Urban areas 
always had a higher participation rate at all levels than rural areas, and the gap was highest in 
upper secondary school, above 30 percentage points during 2004-11.

Government expenditure on education is unevenly distributed across zones. Education spending 
went disproportionately to the plain and Tonle Sap regions, ranging between 36 and 43 percent 
and 29 and 31 percent, respectively, during 2004-11. Primary and lower secondary spending was 
also allocated more to the plain and Tonle Sap regions, while upper secondary spending went 
more to Phnom Penh. For instance, the plain region received 37 to 43 percent of primary and 
38-41 percent of lower secondary spending, while the Tonle Sap region obtained 31-32 percent 
of primary spending and 25-27 percent of lower secondary spending. Phnom Penh received 
about 33 percent of upper secondary spending in 2004 and 40 percent in 2011. A larger share 
of public spending on primary and lower secondary education went to rural areas; conversely, 
a greater share of public upper secondary spending was distributed to urban areas.
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Table 2: Participation rates and share of public spending on education (%)

 2004 2009 2011

 Participation  
rate Share Participation  

rate Share Participation  
rate Share

All Education levels

Quintile 1 66 17 66 17 68 17

Quintile 2 74 20 73 19 76 19

Quintile 3 77 20 77 20 80 20

Quintile 4 79 21 79 21 87 22

Quintile 5 85 22 83 22 86 22

All 76 100 76 100 79 100

Primary

Quintile 1 77 18 78 18 83 19

Quintile 2 84 20 88 20 89 20

Quintile 3 86 20 88 21 90 20

Quintile 4 88 21 88 21 94 21

Quintile 5 90 21 90 21 88 20

All 85 100 86 100 89 100

Lower Secondary

Quintile 1 51 13 61 15 64 15

Quintile 2 71 19 76 19 81 19

Quintile 3 82 21 84 21 92 22

Quintile 4 87 23 86 22 93 21

Quintile 5 93 24 89 23 95 23

All 77 100 79 100 85 100

Upper Secondary

Quintile 1 2 2 7 5 10 5

Quintile 2 7 7 15 10 19 9

Quintile 3 13 13 26 17 39 19

Quintile 4 22 22 41 27 59 28

Quintile 5 56 56 62 41 82 39

All 20 100 30 100 42 100
Source: Authors’ calculation
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Table 3: Participation rates and share of public spending on education, by geographical zones (%)
 2004 2009 2011

 Participation  
rate Share Participation  

rate Share Participation  
rate Share

All Education Levels
Phnom Penh 85 9 83 8 83 17
Plain 77 43 76 41 80 36
Tonle Sap 74 31 74 32 77 29
Coastal 78 8 78 8 79 6
Plateau and 
Mountain 72 9 71 11 78 12

Urban 81 24 81 19 83 36
Rural 75 76 74 81 78 64
All 76 100 76 100 79 100
Primary
Phnom Penh 90 6 88 6 85 13
Plain 86 43 88 42 90 37
Tonle Sap 84 32 86 33 90 31
Coastal 87 8 87 8 92 7
Plateau and 
Mountain 80 10 81 12 86 13

Urban 87 20 88 15 90 31
Rural 85 80 86 85 88 69
All 85 100 86 100 89 100
Lower Secondary
Phnom Penh 93 16 90 11 91 22
Plain 77 41 79 41 87 38
Tonle Sap 72 27 77 32 79 25
Coastal 79 9 83 8 88 7
Plateau and 
Mountain 67 7 74 9 80 10

Urban 88 37 87 24 89 41
Rural 71 63 77 76 83 59
All 77 100 79 100 85 100
Upper Secondary
Phnom Penh 58 33 63 22 73 40
Plain 15 29 29 38 34 26
Tonle Sap 14 23 24 27 30 20
Coastal 26 12 33 8 29 5
Plateau and 
Mountain 11 5 20 6 37 9

Urban 45 63 55 40 60 61
Rural 11 37 23 60 28 39
All 20 100 30 100 42 100

Source: Authors’ calculations
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Figure 2 presents the benefit concentration curves of government spending on all education and 
the three educational levels with benchmark distributions, the 45-degree line and the Lorenz 
curve. Generally, the educational spending curve lies just above and alongside the 45-degree 
line, indicating that total education spending is pro-poor. The primary school concentration 
curve lies above the 45-degree line, and spending on primary education is thus pro-poor. That 
the concentration curve for lower secondary school lies between the 45-degree line and the 
Lorenz curve indicates that education spending for lower secondary schools is progressive. 
Finally, the concentration curve for upper secondary school runs across the Lorenz curve, 
implying that government expenditure on upper secondary education is neither progressive nor 
regressive.

Figure 2: Concentration curve for public spending on education in 2011
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Marginal benefit incidence: The MBI analysis presented in Table 4 shows the marginal gain 
if public spending on education is increased. Overall, if there is an increase of public spending 
on primary and lower secondary school, the benefit will be allocated more to households in 
quintiles 1 to 4. According to the table, a 1 percent increase in government spending on primary 
and lower secondary schools would have led to increases of 1-1.22 percent and 1.40-1.64 
percent, respectively, during 2004-11 for school enrolment among the poorest group. From an 
increase of public spending on upper secondary schools, middle income households (quintiles 
2-4) would have received more benefit than the poorest and richest households. Specifically, 
1 percent increases in public spending on upper secondary school would have led to 1.19-
1.26 percent increases in upper secondary school enrolment among middle income households 
during the study periods. 
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A simple explanation is that school-aged children from the poorest households are more likely 
to attend public primary and lower secondary school, while those from the richest households 
prefer to enrol in private schools. So it is possible that increased spending on public primary 
and lower secondary schools will benefit the poorest children more. However, children from 
the poorest group might not be able to afford the unofficial expenses in upper secondary school, 
and those from the richest households already had full access. That is why middle income 
households could gain the most benefit from the expansion of upper secondary schooling.

Table 4: Marginal benefit incidence in education
 2004 2009 2011
Primary 
Quintile 1 1.00 1.26 1.22
Quintile 2 1.24 1.24 1.12
Quintile 3 1.08 1.11 0.87
Quintile 4 1.02 0.93 1.25
Quintile 5 0.67 0.46 0.54
Lower Secondary 
Quintile 1 1.40 1.40 1.64
Quintile 2 1.16 1.40 0.89
Quintile 3 1.05 0.91 1.38
Quintile 4 0.94 1.07 0.66
Quintile 5 0.46 0.22 0.43
Upper Secondary

Quintile 1 0.56 1.06 0.79
Quintile 2 0.65 1.07 1.07
Quintile 3 1.26 0.99 1.19
Quintile 4 1.37 1.12 1.10
Quintile 5 1.17 0.76 0.85

Note: Household weight is applied.
Source: Authors’ calculations

4.2. Empirical results on health
Benefit incidence analysis: We define eligible members as household members reported being 
sick or injured during the past 30 days and actual users as household members reported having 
sought treatment from private or public health facilities or non-medical health service providers, 
and then we decompose public facilities into health centres (health centre and health post) and 
hospitals (national, provincial and referral). Although there is increased accessibility over the 
last decade, the utilisation of public health services remains very low. As shown in Table 5, 
utilisation rates in public health facilities were in the range of 10-18 percent during 2004-11, 
while in private facilities they were 53-58 percent. Despite the extremely low utilisation of 
public health services, public health spending seemed to be equally distributed across different 
income quintiles in 2004 and 2009, and a pro-poor pattern emerged more prominently in 2011, 
around 24 percent of public health spending going to the poorest households and only 12 
percent to the richest.
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Table 5: Benefit incidence analysis in health (%)

 2004 2009 2011

Groups Participation 
rate Share Participation 

rate Share Participation 
rate Share

All Health Care 

Quintile 1 60 18 90 19 95 20

Quintile 2 62 19 92 20 97 20

Quintile 3 65 20 95 20 96 20

Quintile 4 70 21 95 20 96 20

Quintile 5 78 23 96 21 97 20

All 67 100 93 100 96 100

Public Sector

Quintile 1 11 22 19 20 15 24

Quintile 2 9 18 17 18 17 26

Quintile 3 11 21 18 20 14 22

Quintile 4 10 20 18 19 11 17

Quintile 5 11 20 20 22 8 12

All 10 100 18 100 13 100

Private Sector

Quintile 1 45 17 44 17 38 13

Quintile 2 49 19 47 18 46 16

Quintile 3 51 19 50 19 54 19

Quintile 4 56 21 56 22 69 24

Quintile 5 64 24 62 24 81 28

All 53 100 52 100 58 100
Source: Authors’ calculations

The utilisation rates of health centres (Table 6) are 5-7 percent—almost the same as referral 
hospitals. However, public spending on health centres benefits the poorest households more 
than the richest. Between 2004 and 2011, the share of public spending on health centres going 
to the poorest households increased from 27 percent to 37 percent, and that to the richest 
households declined from 13 percent to 4 percent. Conversely, public spending on referral 
hospitals benefited the richest households more than the poorest. The share of public health 
spending on referral hospitals benefiting the poorest households declined from 17 percent in 
2004 to 10 percent in 2011. Although the share for the richest households also declined over 
the same period, the disparity between the two groups was unchanged. This strongly suggests 
that the poorest households are likely to gain the most benefit from public spending on health 
centres and the least from referral hospitals. 
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Table 6: Benefit incidence analysis in health—public sector (%)

 2004 2009 2011

Groups Participation 
rate

Share Participation 
rate

Share Participation 
rate

Share

Health Centres

Quintile 1 7 27 14 28 13 37

Quintile 2 5 20 11 22 11 33

Quintile 3 6 23 10 19 6 17

Quintile 4 4 16 10 19 3 9

Quintile 5 3 13 6 11 1 4

All 5 100 10 100 7 100

Hospitals

Quintile 1 5 17 3 10 3 10

Quintile 2 4 15 4 12 6 20

Quintile 3 5 19 7 21 7 23

Quintile 4 6 23 7 20 7 25

Quintile 5 7 26 13 38 7 22

All 6 100 7 100 6 100
Source: Authors’ calculations

Table 7 presents the utilisation rates and the shares of public spending on health across 
geographical zones. We note that the utilisation rate of health centres in Phnom Penh is lower 
than in other geographical zones. The health centre utilisation rates in rural areas are always 
higher than in urban areas. Households in urban areas are more likely to use referral hospitals 
than those in rural areas. This may be attributed to the fact that referral hospitals are concentrated 
in urban areas. Our finding is in line with NIS and ICF Macro (2011), which confirmed that 
households in rural areas commonly seek care from public health centres, those in urban areas 
from public referral hospitals.

Public spending on health centres went disproportionately to the plain and Tonle Sap regions. 
As shown in Table 7, about 44 percent and 40 percent of public spending on health centres 
went to those regions in 2004, and their share was unchanged in 2011. Public spending on 
referral hospitals was also unevenly allocated to those regions. The great majority of public 
spending on health centres and referral hospitals was allocated to rural areas, although the 
disparity decreased significantly in 2011.  

Figure 3 provides a comprehensive picture of the inclusiveness of public spending on health 
care. The concentration curve for spending on health centres lies above the 45 degree line, 
suggesting that spending on them is pro-poor. The concentration curve of public spending on 
hospitals lies below the 45 degree line but cross the Lorenz curve, implying that government 
expenditure on hospitals is neither progressive nor regressive. In other words, public spending 
on referral hospitals is as unequally distributed as household income.
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Table 7: Participation rates and share of public spending on health by geographical zones (%)
 2004 2009 2011
Groups Participation 

rate
Share Participation 

rate
Share Participation 

rate
Share

Health Centres
Phnom Penh 1 3 3 2 0 1
Plain 5 44 10 51 9 45
Tonle Sap 6 40 13 30 10 39
Coastal 3 4 9 5 7 6
Plateau and 
Mountain    

4 9 12 12 6 9

Urban 2 9 3 5 4 20
Rural 6 91 12 95 9 80
All 5 100 10 100 7 100
Hospitals        
Phnom Penh 7 14 9 8 6 22
Plain 5 40 6 48 6 36
Tonle Sap 5 30 8 27 6 30
Coastal 7 7 11 9 6 6
Plateau and 
Mountain    

5 10 6 9 4 7

Urban 7 30 9 22 7 42
Rural 5 70 7 78 5 58
All 6 100 7 100 6 100

Source: Authors’ calculations

Figure 3: Concentration curve for public spending on health in 2011
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Marginal benefit incidence: Table 8 shows the marginal benefit incidence of public spending 
on health centres and referral hospitals for different household groups. Households in quintile 
1 would have benefited more from increased public spending on health centres than those 
in quintile 5 in 2004 and 2009. In 2011, the expansion of public spending on health centres 
would have benefited only households in quintile 2. An increase in public spending on referral 
hospitals would have benefited households in quintiles 1, 3 and 4 more than those in quintile 
5 in 2004; but in 2009 and 2011 only quintiles 2, 3 and 4 would have benefited. The evidence 
implies that the poorest households would have benefited more than the richest households 
from increased spending on both health centres and referral hospitals in 2004, but only from 
spending on health centres in 2009. In 2011, the poorest households would have received less 
benefit from any kind of expansion of public health care spending. 

Table 8: Marginal benefit incidence on health care
 2004 2009 2011
Health Centres
Quintile 1 1.60 1.47 0.68
Quintile 2 0.92 0.84 1.62
Quintile 3 0.69 1.01 0.94
Quintile 4 1.13 1.00 0.93
Quintile 5 0.66 0.68 0.83
Hospitals
Quintile 1 1.52 0.84 0.56
Quintile 2 0.68 1.16 1.58
Quintile 3 1.24 1.09 0.88
Quintile 4 1.26 0.98 1.09
Quintile 5 0.30 0.93 0.89

Note: Household weight is applied.
Source: Authors’ calculations

4.3. Empirical results on infrastructure (pipe-borne water and electricity)
Benefit Incidence Analysis: Access to pipe-borne water and electricity indicates sanitation and 
welfare improvement. Table 9 presents access rates and shares of public spending on water 
and electricity by income quintiles. Overall, figures for households having access to pipe-borne 
water and electricity were extremely low: only 29 percent in 2011 from 12 percent in 2004 and 
49 percent in 2011 from 15 percent in 2004, respectively. 

Households in quintile 5 have the highest access rates for both water and electricity. Conversely, 
households in quintile 1 had the least access to both. The access gap for both pipe-borne water and 
electricity between the poorest and the richest households widened during the study periods.

Not surprisingly, public spending on both pipe-borne water and electricity tends to benefit 
households in quintile 5 more than those in quintile 1. The share of spending on pipe-borne 
water for households in quintile 1 was only 2-3 percent during 2004-11, whereas that for 
households in quintile 5 was between 51 and 64 percent during the same years. However, 
the gap between the two groups in the incidence of public spending on pipe-borne water and 
electricity was reduced from 61 percent to 48 percent and 56 percent to 31 percent, respectively, 
during 2004-11.
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Table 9: Benefit incidence of public spending on pipe–borne water and electricity (%)
 2004 2009 2011
Groups Participation 

rate
Share Participation 

rate
Share Participation 

rate
Share

Pipe–borne Water
Quintile 1 2 3 3 4 4 3
Quintile 2 3 4 5 7 8 6
Quintile 3 5 8 10 12 20 14
Quintile 4 13 22 20 24 38 27
Quintile 5 39 64 44 53 74 51
All 12 100 17 100 29 100
Electricity
Quintile 1 2 3 6 5 14 6
Quintile 2 3 5 12 9 27 11
Quintile 3 8 10 20 15 45 18
Quintile 4 17 23 35 26 70 28
Quintile 5 45 59 61 45 92 37
All 15 100 27 100 49 100

Source: Authors’ calculations

Table 10:  Participation rates and share of public spending on pipe-borne water and 
electricity, by geographical zones (%)

 2004 2009 2011
Groups Participation 

rate
Share Participation 

rate
Share Participation 

rate
Share

Pipe-borne Water
Phnom Penh 83 62 91 51 95 68
Plain 4 15 10 24 12 14
Tonle Sap 5 12 8 15 13 13
Coastal 10 6 13 6 9 2
Plateau and 
Mountain

6 5 7 4 9 3

Urban 46 89 62 75 69 89
Rural 2 11 5 25 5 11
All 12 100 17 100 29 100
Electricity
Phnom Penh 86 53 99 34 99 42
Plain 5 15 17 27 33 23
Tonle Sap 10 20 23 27 45 26
Coastal 15 8 22 6 37 5
Plateau and 
Mountain   

8 5 15 6 25 5

Urban 57 88 86 64 91 69
Rural 2 12 12 36 24 31
All 15 100 27 100 49 100

Source: Authors’ calculations
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The disparity in access to pipe-borne water and electricity by geographical zones is illustrated in 
Table 10. Phnom Penh has had almost full access to both pipe-borne water and electricity since 
2004. In other regions, the access to pipe-borne water was extremely low, only 4-10 percent in 
2004 and 9-13 percent in 2011. Although the access rates to electricity in other regions were 
almost the same as that to pipe-borne water in 2004, they had improved significantly in 2011. 
In rural areas between 2004 and 2011, access to pipe-borne water increased 3 percentage points 
and to electricity 22 percentage points. In urban areas the respective increases were 23 and 34 
percentage points. 

Phnom Penh’s share of public spending on pipe-borne water was in the range of 51-68 percent, 
compared to 2-6 percent for plateau and mountain or coastal regions. For public spending on 
electricity, these figures were 34-53 percent for Phnom Penh and 5-8 percent for plateau and 
mountain or coastal. Urban areas received 75-89 percent and 64-88 percent of public spending 
on pipe-borne water and electricity respectively. The urban-rural disparity remained high at 78 
percentage points for pipe-borne water, but only 38 percentage points for electricity, in 2011. 

In Figure 4, the concentration curve of public spending on pipe-borne water lies below both the 
45 degree line and the Lorenz curve, confirming that public spending on pipe-borne water is 
regressive, i.e. the public spending on it is more unequally distributed than household income. 
Since the concentration curve of electricity is across the Lorenz curve but below the 45 degree 
line, it suggests that the public spending on electricity is neither progressive nor regressive, i.e. 
the public spending on electricity is as unequally distributed as household income. 

Figure 4: Concentration curve for public spending on infrastructure in 2011
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Marginal benefit incidence: Analysis indicates that households in quintiles 3 and 4 are likely 
to benefit more than those in other quintiles if there is an increase in public spending on pipe-
borne water and electricity. Increased public spending on these services is likely to benefit 
middle income households more than the poorest ones, which are unable to afford the utilities, 
and the richest households, which already have access.

Table 11: Marginal benefit incidence in infrastructure (pipe-borne water and electricity)
Group 2004 2009 2011
Pipe–borne water
Quintile 1 0.75 0.91 0.92
Quintile 2 0.94 1.01 0.99
Quintile 3 1.10 1.07 1.06
Quintile 4 1.12 1.06 1.06
Quintile 5 1.09 0.95 0.97
Electricity
Quintile 1 0.87 1.03 0.94
Quintile 2 1.00 1.07 1.07
Quintile 3 1.05 1.05 1.07
Quintile 4 1.10 1.01 1.02
Quintile 5 0.98 0.84 0.90

Note: Household weight is applied.
Source: Authors’ calculations
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5. Conclusion and policy implications

The main objective of this study is to assess the pro-poorness of public expenditure on education, 
health and infrastructure in Cambodia by using nationally representative household surveys in 
2004, 2009 and 2011. 

We found that public spending on education is pro-poor at primary school and progressive at 
lower secondary school, but neither progressive nor regressive at upper secondary school. There 
is a huge disparity of public spending on education among geological zones. The plain region 
has received the largest share of public spending on primary and lower secondary schools, 
while Phnom Penh received the most for upper secondary schools. Children in the poorest 
households benefit more than those in the richest households from an expansion of public 
spending on primary and lower secondary schools. Increased spending on upper secondary 
schools will be more beneficial to children in middle income households than to those in the 
poorest and richest households. This could reflect the fact that the opportunity cost of sending 
children to school for the poorest households is too high, and the richest households favour 
private rather than public schools.

Public spending on health is pro-poor at health centres but neither progressive nor regressive 
at referral hospitals. This could be due to the rich not using public health care unless there 
is a strong requirement for intensive care. There is a large disparity of public spending on 
urban and rural health centres, as well as among the five geological zones during the study 
periods. Marginal benefit incidence analysis reconfirms that the poorest households would 
have benefited more than the richest from the expansion of public spending on both health 
centres and referral hospitals in 2004, but only from increased spending on health centres in 
2009. In 2011, the poorest households would have been unlikely to get more benefits from 
increased spending on health than in 2004 and 2009.    

Public spending on pipe-borne water is regressive, while that on electricity is neither progressive 
nor regressive. The richest households have greater access to these services than the poorest 
households. The urban-rural gap of public spending on pipe-borne water and electricity was 
extremely high. The expansion of public spending on pipe-borne water and electricity is highly 
likely to benefit the middle income households more than the poorest households, largely 
because the poorest may not be able to afford these utilities, while the richest households 
already have access to these services. 

A number of policy options can be drawn from this study. Broadly speaking, there is a need for 
pro-poor policies so that the poor can benefit from public services. Specifically, the Ministry 
of Education, Youth and Sports should reallocate the available funds for lower and upper 
secondary school to target children in the poorest households, located mainly in rural areas. 
In addition, it should continue to expand the budget for primary and lower secondary schools 
because the poorest households are likely to benefit more than the richest. Increased public 
spending on upper secondary education should be done with great care since this will benefit 
only middle income households. The Ministry of Health should reallocate the available funds 
for referral hospitals to target the poorest households and provide more funds to both health 
centres and referral hospitals located in the plateau and mountain and coastal regions to reduce 
the inequalities among zones. The Ministry of Industry, Mines and Energy should reallocate the 
available funds for pipe-borne water and electricity to target the poorest households, particularly 
those in rural areas and the plateau and mountain and coastal regions. Since increased public 



22

Public Spending on Education, Health and Infrastructure and Its Inclusiveness in Cambodia

spending on upper secondary school, health centres, referral hospitals, pipe-borne water and 
electricity is highly likely to benefit the middle income households more than the poorest, each 
ministry should use different approaches to ensure that improved public services benefit the 
poorest households and do not just increase the budget. 

Appendices
Appendix 1: Educational structure in cambodia

Age 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Grade    1 2 3 4 5 6 7 8 9 10 11 12

Level Pre-school Primary Lower 
Secondary

Upper 
Secondary

Access Voluntary Compulsory Voluntary

Cost Free or small fee Free

Appendix 2: Progressivity of public expenditure on education in 2004 and 2009
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Appendix 4: Progressivity of public expenditure on infrastructure in 2004 and 2009
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