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Abstract This paper takes advantage of a new corruption measure across regions within a country to measure the influence of corruption on public spending efficacy in the education sector in Indonesia, one of the most corrupt countries in the world. I find that public spending has a negligible effect on education outcomes in highly corrupt regions, while it has a statistically significant, positive, and relatively large effect in less corrupt regions. I do not find any direct effect of corruption on education outcomes, but instead a channel through which corruption adversely affects the education system is through reducing the effectiveness of public spending. Hence, pouring more public funds into the education system would not bring about improvement in education outcomes if not accompanied by efforts to improve governance in the sector. Keywords: corruption, public spending, education, Indonesia. JEL classification: D73, H75, I21, O1.
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I. Introduction There are numerous potential benefits that countries could accrue by having a highly educated population. Over the years, research has established that higher human capital is associated, among others, with higher economic growth (Hanushek and Kimko, 2000), lower infant mortality rate (Jamison, Jamison, and Hanushek, 2007), higher level of democracy (Barro, 1999), and higher support for free speech (Dee, 2004).1 Encouraged by these promises, developing countries have been allocating substantial public resources to develop and improve their education systems. Examining 23 developing countries, World Bank (2005) finds that public education makes up between eight to 27 percent of total government spending. Despite the substantial public resources devoted into the education system, however, there seems to be relatively little association between the amount of public spending poured into the education system and education outcomes.2 Harbison and Hanushek (1992) examine 12 studies in developing countries and find that six of the studies report a statistically insignificant association. Similarly, Anand and Ravallion (1993) state that per capita public spending on education in a country does not have any statistically significant effect on the country’s literacy rate. Along the same vein, Rajkumar and Swaroop (2008), using a pooled dataset of 91 developed and developing countries, discover that the relationship between education public spending and education failure rate is small and statistically insignificant. In contrast, however,
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For fairness, it is important to note that just like in every line of research, there are results contrary to the findings above. For example, Acemoglu et al. (2005) question the validity of the positive relationship between education and democracy, Bils and Klenow (2000) discuss reverse causality issues in the association between schooling and growth, and Pritchett (2001) finds no association between human capital improvement and worker productivity. 2 Filmer and Pritchett (1999), meanwhile, find very small effect of public spending on health outcomes.
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Gupta, Verhoeven, and Tiongson (2002) find that increased public spending in education and health is associated with better outcomes in those areas. In an attempt to explain this phenomenon, several recent studies establish that governance matter. Specifically, the schools receive only a small proportion of the budget allocation in highly corrupt countries. Reinikka and Svensson (2004) track a school grant program in Uganda and find that, on average, schools receive only 13 percent of the amount of grant that they are supposed to receive, with local politicians siphoning the rest to sustain a power balance. Therefore, one of the answers in explaining the lack of association between public spending and education outcome lies in how much of the budget allocation actually arrives at the schools. There seems to be a significant and strong correlation between public spending and education outcomes once governance is taken into account. Utilising a Ugandan government effort to reduce corruption as a source of variation, Björkman (2006) finds that a higher share of the grant actually gets to the schools in less corrupt regions, and that students in those regions score 0.4 standard deviations higher in the primary level exit examination. Similarly, Rajkumar and Swaroop (2008) find that a one percentage point increase in share of public education spending to GDP lowers education failure rate by 0.7 percent in countries with good governance, but has no discernible effect in countries with weak governance. In this paper, I ascertain the difference in public spending efficacy in the education sector between less and more corrupt regions in Indonesia. The country makes an especially interesting case in studying the effect of corruption on public spending efficacy because of several reasons. Firstly, although it is considered to be one of the most corrupt countries in the world, belonging in the bottom 10 percent in all
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major cross-country datasets that measure corruption, research on corruption in Indonesia has only begun relatively recently.3 Sumarto, Arifianto, and Suryahadi (2003) investigate the relationship between governance and poverty reduction. In a series of papers, Olken (2006a, 2006b, 2007) measures corruption in government transfer programs in Indonesia. Kristiansen and Ramli (2006) examine rent seeking in the Indonesian public service sector. Finally, Asia Foundation (2008) investigates the extent of corruption in the trucking sector and its effect on the cost of goods in Indonesia. Secondly, possibly due to the pervasiveness of corruption in Indonesian institutions, Transparency International’s chapter in Indonesia (TII) conducts research on district level corruption (Karyadi et al., 2007). Therefore, the dataset provides a rare insight into the different degree of corruption between regions within a country. Thirdly, Indonesia adopts a decentralised education system since 2001, where district level government finances most of the sector’s expenditure and manages the major aspects of the sector. 4 Hence, there is sufficient variation in the amount of public spending allocated to education by the district governments. Moreover, my period of study is the early post-decentralisation years, where public spending on education are driven exogenously from education outcomes. As I argue in Section V of this paper, this takes care of endogeneity between education outcomes and public spending. There are several reasons why I choose to focus on the education sector, given the fact that corruption in that sector is low compared to other sectors (Mauro, 1998; Fisman and Gatti, 2000; Hunt, 2006). Firstly, as I mention in the beginning of this
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Svensson (2005) states that the three most widely used cross-country corruption datasets are the World Bank’s Control of Corruption Index (CC), Transparency International’s Corruption Perception Index (CPI), and Political Risk Services’ International Country Risk Guide (ICRG). Lambsdorff (2006) lists almost every corruption measure currently available. 4 The top three government tiers in Indonesia are central, provincial, and district levels. The decentralisation in Indonesia is at the district level.
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section, education is one of the necessary conditions for developing countries to improve living conditions. Secondly, a substantial proportion of public spending is allocated to this sector. Hence, it is important to measure the effectiveness of spending in this sector as the first step before providing policy recommendations to actually improve the effectiveness. Thirdly, corruption in the education sector is different from other sectors, except health, because it is very hard to be avoided, given the fact that most parents wish to see their school-age children enrolled in school (Deininger and Mpuga, 2005). Finally, there is indeed some suspicion of corruption taking place in the Indonesian education system (Kristiansen and Pratikno, 2006), although there is no exact measurement of how large the corruption is or its effect on the education system. In a recent study, Widyanti and Suryahadi (2008) find that 9 percent of respondent households claim to know cases of bribery in schools. This paper provides evidence on the effect of corruption on the education system. I do not investigate the channels through which corruption affects the education system. As the literature suggests, the main channel is through leakages occurring when the money is transferred from the district education office to the schools. Hence, this is the basis of this paper, although there could potentially be other channels through which corruption affects the effectiveness of the education system, such as encouraging a culture of complacency among teachers. I organise the rest of this paper as follows. The next section reviews the causes and consequences of corruption in general, with a special mention regarding its effect in the education sector. Section III provides information on how the education system in Indonesia is financed post-decentralisation. Section IV describes the econometric
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specification and data that I use. Section V discusses the possible biases related to this study. Section VI tests the reliability of the corruption measure. Section VII analyses the relationship between corruption, public spending, and school enrolment. The penultimate section investigates the relationship between corruption, public spending, and school quality. The final section concludes.



II. Recent Research on the Concept, Causes, and Consequences of Corruption This section provides a condensed review of recent economic research in corruption. Discussing the conceptual basis, Rose-Ackerman (2006) states that corruption occurs where private wealth and public power overlap. It can range from low-level opportunistic payoffs that lead to inefficient and unfair distribution of scarce benefits to a systemic corruption that could undermine a country’s whole economy. With such potentially limitless classification, it is difficult to precisely pinpoint the definition of corruption. Different studies define corruption differently, ranging from simply taking bribes (Mauro, 1998), misusing public office for private gain (Treisman, 2000), channelling public funds into unscrupulous sectors, to public service providers shirking in their duties (Reinikka and Svensson, 2006). In economics, corruption is considered to be a ‘bad’ because it creates unnecessary costs. According to Shleifer and Vishny (1993), the first reason why corruption could be costly is because it drives the cumulative burden of private agents to infinity. The second reason is because it needs a level of secrecy to operate, and the secrecy creates distortions. Thirdly, it could shift resources away from efficient sectors to those that provide the highest corruption opportunity. Therefore, from an economic point of view, corruption involves a higher transaction costs than taxes (Svensson,
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2005). Based on this background, Rose-Ackerman (2006) ascertains that the goal of anti-corruption policies is not to minimise corruption but to limit the overall social costs of corruption. In studying the causes of corruption across countries, Treisman (2000) and Svensson (2005) state that corruption is a reflection of a country’s legal, economic, cultural, and political institutions. Svensson (2005) reviews the literature and finds developing countries to have the highest levels of corruption, mainly supporting his argument using the fact that those countries have low levels of human capital and GDP per capita. Meanwhile, Treisman (2000) argues that countries with Protestant traditions are less corrupt; Olken (2006a) finds that villages in Indonesia with a higher level of ethnic fragmentation suffer from higher corruption; and Rose-Ackerman (2006) finds that countries that depend more on natural resources are more corrupt. Finally, in a large review of the causes of corruption, Lambsdorff (2006) discusses other causes of corruption, including gender and the size of public sector. In addition to the above correlates, the correlate that is the subject of many studies is political institutions. Looking at different political systems, Kunicová (2006) finds that the presidential system is more corrupt than the parliamentary system, while the proportional election system is more corrupt than the first-past-the-post system. Meanwhile, a substantial branch of research in examining the role of political institutions on corruption focuses on decentralisation. Fisman and Gatti (2002) argue that there are many types of decentralisation. One form involves decentralising both revenue generation and expenditure, while another merely involves expenditure decentralisation. As the following paragraph describes, the differences in types and
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measure of decentralisation seem to cause most of the contrasting results in the literature. Employing a dummy variable of whether a country is a federalist or not, Treisman (2000) determines that federalist countries have higher rates of corruption. In contrast, using the share of local spending over total spending as their measure of fiscal decentralisation, Fisman and Gatti (2002) find that more decentralised countries have better corruption ratings as measured using ICRG. In a more recent study, Arikan (2004) defines fiscal decentralisation as an increase in the number of competing jurisdictions and discovers that decentralisation leads to a lower level of corruption as measured using CPI. Finally, several studies investigate the direct effects of corruption. In this paper, I only focus on the effects of corruption on two aspects: on the level of public spending and on health and education outcomes. As I briefly mention in the second paragraph of this section, corrupt governments spend more resources on activities that are easily corrupted. Mauro (1998) finds that education spending is lower in more corrupt countries, while Gupta, de Mello, and Sharan (2001) discover that corruption is associated with higher military spending. In addition, La Porta et al. (1999) conclude that countries with higher perceived levels of bureaucratic corruption spend less on transfer programs. Looking at a similar issue, de la Croix and Delavallade (2007) find that countries with high corruption invest more in physical capital than health and education. Finally, Keefer and Knack (2007) provide evidence that the level of observed public investment is higher in countries that exhibit low levels governance quality, and that extra public investment is largely unproductive since it is mostly intended to steer rents to government officials or their cronies.
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Meanwhile, the direct effects of corruption on health and education outcomes are not as clear-cut, because most of the effect probably takes place through the small or ineffective public spending. In a recent study, Rajkumar and Swaroop (2008) find no direct association between governance and health and education outcomes, instead unearthing that low governance disrupts public spending efficacy. The latter is also the finding of Björkman (2006). In contrast, there are studies that establish a direct relationship between corruption and outcomes. In their cross-country dataset, Kaufmann, Kraay, and Mastruzzi (2004) observe a direct negative impact of governance on infant mortality, while Azfar and Gurgur (2007) detect that corruption directly diminishes the performance of public health service providers in the Philippines.



III. Public Spending on Education in Indonesia In this section, I discuss the role of the district and central governments in the primary and secondary education systems in Indonesia after the decentralisation, specifically with regards to public spending.5 I begin with an explanation of the two large types of schools in Indonesia based on their curriculum. The first type is called, for lack of a more informative word, regular schools. The second type of schools, on the other hand, is called madrasah. Madrasah are schools based on Islamic teaching. There are public and private schools in both of these school types. In terms of number of schools and students enrolled, regular schools thoroughly dominate madrasah. Regular schools use the core curriculum designed by the central government’s Department of National Education. The district government administers public regular schools, while non-profit, religious, or commercial organisations can own and operate 5



Different to the primary and secondary levels, the tertiary education level in Indonesia is a centralised system.
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private regular schools. In contrast, the madrasah use a curriculum that is based on Islamic teaching, designed by the central government’s Department of Religious Affairs. This department also administers public madrasah, while Islamic organisations are allowed to operate private madrasah. Finally, both regular and madrasah school students in the ninth and 12th grades are required to sit in the national exit examination. After the decentralisation, district governments are responsible for paying teacher salaries and maintaining the facilities of regular public schools, while the central government provides a good proportion of funds needed for building new schools. World Bank (2005) calculates that district government spending accounts for 64 percent of total education public spending in Indonesia after decentralisation. Supporting those figures, Kristiansen and Pratikno (2006) find that central government spending on education dropped from 17 percent of total government spending in 1997, prior to the decentralisation, to 5 percent in 2004, after the decentralisation. Before the decentralisation, central government accounted for 66 percent of total education spending. With regards to school quality after decentralisation, Kristiansen and Pratikno (2006) conduct focused group discussions and find that 81 percent of the participants agree that school quality has increased after decentralisation. Supporting that finding, Widyanti and Suryahadi (2008) find that between 67 and 76 percent of respondents in their study agree that education services are generally better in 2006 compared to 2004. In their qualitative research on the effects of decentralisation on the education system, Kristiansen and Pratikno (2006) find that both public and private spending per student are much higher after decentralisation, with the latter increasing by 5.8, 4.2, and 3.3 times in 2004 compared to 1998 for primary, junior secondary, and senior secondary
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schools respectively.6 Public spending, meanwhile, has more than tripled between 1998 and 2003.7 The increase in public spending is caused by two reasons. Firstly, it has become necessary in district level election campaigns to promise free education (Kristiansen and Pratikno, 2006). Secondly, the national parliament passed a law in 2003 that requires total spending on education to be 20 percent of total spending, both for district and central governments.8 Therefore, both public and private spending per student in Indonesia are now at historically unprecedented levels.



IV. Econometric Specification and Data The reduced form econometric specification that I use to measure the efficacy of public spending on education outcomes is in Equation 1.



ln(Oi ) = " 0 + "1 ln( pubi ) + " 2 ln( priv i ) + " 3 pov i + " 4 corrupt i + # i



(1)



! where O is the education outcome of district i. while pub and priv are public and i i i



private education spending per student in the district. The last two independent variables are poverty rate and corruption index of the district, and !i is the idiosyncratic error.9 Several cross-country studies use GDP per capita, possibly to proxy for welfare and private education spending. Since I have both poverty rates and actual private spending data, I do not use GDP as an independent variable.10 Using this specification,
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In the Indonesian education system, primary school is from grade one to six, junior secondary school covers grade seven to nine, and senior secondary school is from grade ten to twelve. 7 Kristiansen and Pratikno (2006) do not explicitly state whether the figures are nominal or real. 8 World Bank (2005) discusses the 20-percent rule and its consequences at length. 9 I use the poverty lines calculated in Pradhan et al. (2001), which have the desirable property of being comparable across regions. 10 In addition, GDP per capita is highly correlated with private spending and poverty rates, which means including it would introduce multicollinearity.



10



"4 is the direct effect of corruption on education outcomes. The summary statistics of the dependent and independent variables are in Table 1. I compiled the dataset from four different data sources. The first one is CPI data on 32 urban districts published by TII, based on a survey in 2006 (Karyadi et al., 2007). Transparency International defines corruption as misuse of public position for private gain. Therefore, CPI reflects the views of businesses in those regions regarding corruption in public offices. The index ranges from zero to ten, with smaller values indicating worse corruption. Although CPI is designed to allow ranking of regions based on their CPI scores, there is no information whether it could be considered as a cardinal measure of corruption. However, Svensson (2005) states that researchers typically treat them as cardinal measures. In the next section, I run several tests of whether the CPI that I use in this paper has external validity. The list of districts and their corruption index is in Appendix 1. In this paper, I measure the efficacy of public spending on two sets of outcomes. The first set of outcomes consists of net enrolment rates at junior and senior secondary levels. I calculate the rates using Susenas, the National Socioeconomic Survey administered by Statistics Indonesia. Susenas is an annually administered household survey and is representative at the district level. In any given year, Susenas samples around 200,000 households consisting of 800,000 individuals. In this paper I use Susenas 2002 and 2004. The former is used to calculate private spending per student, while the latter is used to measure the net enrolment rates. In addition to measuring net enrolment rates as a whole, I also calculate the net enrolment rates of poor households to see whether more public spending has an effect on improving access to education among poor children.
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Table 1. Summary Statistics of Education Outcomes and Independent Variables Mean Std Dev Min Net Enrolment Rate Junior secondary school 0.71 0.11 0.36 Senior secondary school 0.56 0.15 0.19 Junior secondary school among the poor 0.57 0.23 0.17 Senior secondary school among the poor 0.27 0.21 0.00 National Examination Result Mean mathematics score Mean English score Mean Indonesian score Pass rate (%)



5.31 5.29 5.85 94.44



0.56 0.46 0.36 3.16



4.40 4.50 5.03 85.04



Max 0.87 0.72 1.00 0.77



6.51 6.27 6.75 99.49



Independent Variables Poverty rate (share of population below poverty line) 0.07 0.12 0.00 0.57 Public education spending per student 1.02 0.48 0.10 2.16 Private education spending per student 0.80 0.44 0.19 1.95 Corruption index 4.72 0.80 3.22 6.61 Notes: The national examination score ranges from zero to ten; public education spending, and private education spending are in million rupiah; poverty rate is calculated from Susenas 2002, using the methodology created by Pradhan et al. (2001).



The second set of outcomes that I measure, meanwhile, is the performance of junior secondary school students in the 2004 national examination. The examination tests ninth grade students in mathematics, English, and Indonesian subjects. The Department of National Education (DNE) designs the national examination and the scores are comparable across districts. I accessed the mean of each subject from the DNE’s website.11 In addition, I also calculate the pass rate of each district based on DNE’s formula. The data are inclusive of all schools in the districts, encompassing regular schools and madrasah, both public and private. Finally, for education spending
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The URL is: http://www.puspendik.com/ebtanas/.
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data, I use the 2002 district-level education expenditure realisation data compiled by the World Bank and then calculate the amount of public spending per student.12



V. Bias There are four factors that could potentially bias the estimation results. The first is the possible endogeneity between education outcome and public spending, since it is plausible that low education outcomes cause the district government to increase education spending. However, as I mention in Section III, there is an exogenous surge in public spending after decentralisation, caused by a new legislation that forces governments to increase education spending and gubernatorial or district leader candidates using the promise of free education as their campaign platform. Since I am using spending figures in 2002, I argue that at least in the early decentralisation years public spending is determined exogenously from education outcomes. The second source of bias is the potential multicollinearity caused by the correlation between corruption levels and public spending. Echoing similar results from other studies, Mauro (1998) finds that highly corrupt countries spend less on education, because it is relatively more difficult to extract rents from the education sector. However, the new education budget allocation law seems to remove the plausible relationship between corruption and public spending on education. In my data, the mean education public spending per student of the 10 percent most corrupt and the 20 percent least corrupt districts are not statistically different, while the correlation coefficient between the two variables is 0.24 and statistically insignificant at 5 percent.
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The URL is: http://www.publicfinanceindonesia.org. It is not possible to calculate the exact amount of central government spending on education for each district. Therefore, it is excluded from the data. In any case, most central government spending is used on tertiary level education (World Bank, 2005).
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The third estimation problem could come from multicollinearity in the other independent variables. For instance, multicollinearity between public and private spending on education is possible if one crowds out the other, as is argued in earlier studies that find no correlation between education public spending and education outcomes, as reviewed by Rajkumar and Swaroop (2008). In my data, however, the correlation coefficient between public and private spending per student is low, -0.32, and statistically insignificant at 5 percent. The final source of bias is omitted variable bias that stems from the fact that I only have around 30 observations, which means I cannot put many control variables in my estimations. However, this is where the advantage of using a within-country dataset becomes apparent, as there is no variation in my sample with regards to control variables that are statistically significant in cross-country studies, such as political institution, female education, and the religion of the majority of people. In any case, most of the control variables are statistically insignificant in the cross-country studies.13



VI. The Reliability of the Corruption Perception Index It is imperative that I am using a corruption measure that objectively reflects the relative corruption level of district government offices. The international CPI, which measures corruption across countries, is widely used in research. Examples of studies that use it as their corruption measure include Treisman (2000), Alesina and Weder (2002), and Arikan (2004). Moreover, Svensson (2005) and Lambsdorff (2006) state that the CPI is highly correlated with other measures of corruption. Therefore, choosing one measure over the other causes very little difference in results. Given that the 13



As an example, Rajkumar and Swaroop (2008) use six control variables and only one, a dummy for East Asian countries, is statistically significant.
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Indonesian CPI was administered using the same survey instruments and methodology as the international CPI, I argue that this is an initial indicator of the reliability of the Indonesian CPI. The second indicator of the Indonesian CPI’s validity is if its correlations with factors that are known to be correlates of corruption have the same sign. In their studies, Reinikka and Svensson (2004) find that local capture is higher in poorer communities. Svensson (2005), on the other hand, finds some evidence that higher education attainment is associated with lower corruption. Meanwhile, La Porta et al. (1999) discover that higher corruption as measured using ICRG is positively and significantly correlated with worse bureaucratic delays, and both of those variables are correlated with higher ethnic fragmentation. Finally, Rose-Ackerman (2006) states that higher dependence on natural resources is associated with higher corruption. Given that none of the studies above use CPI as their measure of corruption, I argue that the Indonesian CPI is reliable if it exhibits the same correlations with the variables mentioned in those studies. Therefore, I estimate the CPI on four variables using ordinary least squares: poverty rate; the share of oil revenue to total revenue; the share of the largest ethnic group to total population; and share of adults with at least 12 years of education. The data on share of oil are 2004 figures taken from official publications, while the other independent variables are calculated from Susenas 2004. The results are in Table 2. From the four independent variables, only one, ethnic fragmentation, is statistically significant. The coefficient of the variable indicates that lower ethnic fragmentation – the share of the largest ethnic group is higher – is associated with lower
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corruption. This result means that the CPI exhibits the same pattern as found in La Porta et al. (1999).



Table 2. Correlates of the Indonesian CPI Independent Variable Coefficient Poverty rate -0.179 (0.669) Share oil 0.276 (0.138) Share largest ethnic group 0.234** (0.044) Share with at least 12 years of schooling -0.086 (0.754) Observation 32 R-squared 0.19 notes: *** 1% significance, ** 5% significance, * 10% significance; p-values in parentheses; dependent variable is ln(CPI); estimation includes a constant. Meanwhile, higher poverty rate is also associated with higher corruption. The coefficient is large, although not statistically significant. This confirms the findings of Reinikka and Svensson (2004) and Svensson (2005). The other two variables, meanwhile, do not exhibit the same signs as the benchmark studies, although none of the coefficient is statistically significant. However, Deininger and Mpuga (2005) argue that the relationship between corruption and adult education level could be endogenous, especially if the measure of corruption is gathered from subjective measures. Hence, it is unclear what to expect of the sign of the education attainment variable. In any case, the coefficient is small. In conclusion, although imperfect, the correlations between the Indonesian CPI and factors that the literature ascertains to be correlates of corruption are of the same
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signs, and the correlation is statistically significant in one occasion. Therefore, I argue that the corruption measure that I use is reliable in reflecting corruption.



VII. Corruption, Public Spending, and School Enrolment In this section, I estimate public spending efficacy as measured by net enrolment rates in junior and senior secondary levels.14 Table 3 shows the estimation results. Firstly, it appears that the effect of public spending in most estimations are small; two are negative. In addition, none of the estimated relationship between public spending and all eight net enrolment rates are statistically different from zero. This corroborates the finding in both cross-country and country-specific studies that I mention in the first section of this paper regarding the ineffectiveness of public spending when estimated with Equation 1. The second result pertains to the positive and statistically significant association between private spending and the net enrolment rates, although the effect is relatively small. At the junior secondary level, a ten percent increase in private spending is associated with a 0.8 percent proportional increase in net enrolment rate. Meanwhile, at the senior secondary level, a similar percentage increase in private spending is associated with a 2.5 percent increase in net enrolment rate. Therefore, doubling private spending would only bring junior and secondary net enrolment rates to 76.7 and 70.0 percent respectively at the mean. The third finding shown in Table 3 is the fact that corruption does not have any statistically significant direct effect on education outcomes. In addition, the coefficients
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Ideally, the public and private spending should be separated into junior and senior secondary levels. However, the way education spending is presented in the official documents rules out this possibility.
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are small. The statistical insignificance is similar to a finding by Rajkumar and Swaroop (2008).



Table 3. Public Spending and Net Enrolment Rates Public Private Poverty Corrupt N R-squared Spending Spending Rate Junior secondary school 0.005 0.079* -0.994*** 31 0.66 (0.036) (0.040) (0.212) Junior secondary school 0.009 0.076* -1.038*** -0.014 31 0.67 (0.037) (0.041) (0.234) (0.029) Junior secondary school among the poor -0.044 0.035 -1.076 28 0.10 (0.154) (0.172) (0.888) Junior secondary school among the poor -0.040 0.034 -1.105 -0.009 28 0.10 (0.164) (0.176) (0.997) (0.131) Senior secondary school 0.085 0.249** -1.206** 31 0.53 (0.082) (0.090) (0.483) Senior secondary school 0.092 0.243** -1.281** -0.024 31 0.53 (0.086) (0.093) (0.533) (0.066) Senior secondary school among the poor 0.266 0.390 -1.326 24 0.27 (0.297) (0.244) (1.169) Senior secondary school among the poor 0.310 0.397 -1.563 -0.076 24 0.28 (0.322) (0.250) (1.327) (0.185) Notes: *** 1% significance, ** 5% significance, * 10% significance; standard errors in parentheses; the residuals are not heteroskedastic; every row is a different regression, where the dependent variable is net enrolment rate; every regression also includes a constant; the dependent variables and spending variables are in logs; using levels in all the variables do not change the statistical significance or the sign of the coefficients.



Fourthly, education outcomes in poorer districts are significantly worse, where a one standard deviation increase in poverty rates is associated with between 11.9 and 15.4 percentage points lower enrolment rates. Finally, no independent variable is significantly associated with enrolment rates among poor families. From the literature that I review above, it is unsurprising to find no direct relationship between corruption and education outcomes, as most studies ascertain that the relationship is an indirect one. In order to see whether corruption indirectly affects the net enrolment rates through public spending efficiency, I divide the sample into two:
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the top 50 percent and bottom 50 percent districts based on their corruption index, and estimate the samples separately.1516 Table 4 shows the estimation results, where Column 1 shows the effect of spending on enrolment rates in the 50% most corrupt districts and Column 2 contains the results in the 50% least corrupt districts. In the first column, none of the spending coefficients are statistically significant. Public spending has negative coefficients in all four estimations, and its association with school enrolment of the poor are especially large. Therefore, public spending has no effect on enrolment rates in highly corrupt districts.



Table 4. Corruption, Public Spending, and Net Enrolment Rates 50% most corrupt districts 50% least corrupt districts (1) (2) Public Private Public Private Spending Spending Spending Spending Junior secondary school -0.066 -0.070 0.135** 0.160*** (0.044) (0.060) (0.053) (0.038) Junior secondary school among the poor -0.311 -0.271 0.536* 0.100 (0.239) (0.309) (0.285) (0.202) Senior secondary school -0.088 0.008 0.324* 0.374*** (0.101) (0.138) (0.158) (0.112) Senior secondary school among the poor -0.746 -0.286 0.864* 0.353 (0.599) (0.490) (0.463) (0.316) Notes: *** 1% significance, ** 5% significance, * 10% significance; standard errors in parentheses; the residuals are not heteroskedastic; every row and column is a different regression, which means there are 8 regressions shown in the table. The dependent variables are net enrolment rates; the independent variables are spending per student; every regression also includes a constant and poverty rate; every variable is in logs, except poverty rate; using levels in all the variables do not change the statistical significance or the sign of the coefficients.
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Another method would be to introduce interaction terms of the corruption index with both public and private spending, which would give qualitatively similar coefficients. The estimation results using this method are in Appendix 2. 16 Admittedly, the choice to divide the sample based into equal number of observations is mostly driven by the small sample size. However, scatter plots between the outcomes and public spending per student, which are shown in Appendix 3, show that the decision may be warranted.
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On the other hand, Column 2 shows that in less corrupt districts, public and spending is positively and significantly associated with enrolment rates of the four groups. The associations are especially large among the poor, and the effect of public spending on senior secondary level enrolment rates is larger than that on the junior secondary level. While a ten percent increase in public spending in these districts is associated with a 1.4 and 3.2 percent increase in junior and senior secondary net enrolment rates respectively, it is associated with a 5.4 and 8.6 percent higher senior secondary enrolment rate among the poor. This indicates that allocating more money into the education system may be a good way to increase school participation among the poor. The crucial role of public spending on poor children is further highlighted by the fact that private spending has no effect on school enrolment among the poor. Comparing the effects of public spending with private spending, meanwhile, they are not significantly different from each other. As a final note, it is interesting to note that even private spending does not matter in the more corrupt districts, given that household spending on education is usually paid directly to the schools. This indicates two possibilities. Firstly, the school principals, administrators, and teachers are corrupt. Secondly, private spending is comprised of households paying the school fees of their children who are already enrolled. Hence, it does not increase school enrolment. However, if the latter speculation is true, then schools in less corrupt districts are somehow able to use those private spending to attract more students. I leave ascertaining which conjecture is correct, which entails measuring corruption at the school level, to future studies. Overall, the results show that increasing public education spending only matter on education outcomes in areas with low corruption levels. Therefore, reducing corruption
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is a necessary condition for improving the efficacy of public spending on education. Without efforts in place to reduce corruption, increasing public spending on education would not bring improved education outcomes.



VIII. Corruption, Public Spending, and School Quality The previous section ascertains that more public spending increases education outcomes only in relatively low corruption environment. In this section, I examine the same issues on the second set of outcomes: examination performance and pass rate. Given that the examination is administered by the central government, the results in this section could be considered as assessing the effect of corruption and public spending on school quality. Table 5 provides the estimation results using the whole sample. Qualitatively, the result is similar to Table 3, where the effects of public spending and corruption are small and statistically insignificant. Moreover, private spending is significant in some specifications, where a ten percent increase in private spending is associated with a 0.8 percent increase in average English score, and a 0.4 percent increase in average Indonesian score. Finally, higher poverty rates are associated with lower mathematics and English scores. The fact that the private spending elasticity of Indonesian score is lower could be attributed to the fact that students converse in the language everyday, thus increasing scores may have more to do with other aspects that money cannot quite cover. On the other hand, the elasticity in English is much higher. This could indicate that allocating more resources into these subjects may be worthwhile. These results corroborate a micro level investigation of student performance in Indonesia (Suryadarma et al., 2006),
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where conventional measures of school quality, such as teacher absence rates, studentteacher ratio, and school facilities are not significantly correlated with performance in Indonesian language.



Table 5. Public Spending and School Quality: Mean Scores and Pass Rate Public Private Poverty RSpending Spending Rate Corrupt N squared Mean mathematics score -0.003 0.047 -0.367** 31 0.38 (0.028) (0.031) (0.164) Mean mathematics score -0.005 0.048 -0.353* 0.005 31 0.38 (0.029) (0.032) (0.182) (0.023) Mean English score 0.004 0.085*** -0.207** 31 0.67 (0.017) (0.018) (0.098) Mean English score 0.007 0.082*** -0.238** -0.010 31 0.68 (0.017) (0.019) (0.107) (0.013) Mean Indonesian score -0.011 0.039** -0.068 31 0.35 (0.015) (0.017) (0.090) Mean Indonesian score -0.011 0.039** -0.072 -0.001 31 0.35 (0.016) (0.017) (0.099) (0.012) Pass rate (%) -0.007 0.018 -0.005 28 0.17 (0.011) (0.012) (0.064) Pass rate (%) -0.007 0.018 -0.011 -0.002 28 0.17 (0.012) (0.012) (0.071) (0.009) Notes: *** 1% significance, ** 5% significance, * 10% significance; standard errors in parentheses; the residuals are not heteroskedastic; every row is a different regression, where the dependent variable is mean scores and exam pass rate; every regression also includes a constant; the dependent variables and spending variables are in logs; using levels in all the variables do not change the statistical significance or the sign of the coefficients. To examine the indirect effect of corruption on education outcomes, I once again employ the strategy in the previous section. Table 6 shows the estimation results when the sample is divided based on corruption levels. The results indicate that public spending does not matter for school quality in both more corrupt and less corrupt districts, as its effects are small and statistically insignificant. This finding is opposite to the finding of Björkman (2006) in Uganda, where she finds that a school grant has a
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significant positive effect on examination performance. However, the finding corroborates a cross-country study on the determinants of mathematics and science achievement, where the authors find that higher education spending is not associated with higher achievement (Hanushek and Kimko, 2000). Looking at private spending, additional private spending is associated with a higher average English score and a higher pass rate in the more corrupt districts, although the effects are quite small. A ten percent increase in the spending increases average English achievement by 0.9 percent and pass rate by 0.4 percent. On the other hand, the second column shows that more private spending is only associated with higher average English score.



Table 6. Corruption, Public Spending, and School Quality 50% most corrupt districts 50% least corrupt districts (1) (2) Public Private Public Private Spending Spending Spending Spending Mean mathematics score -0.024 0.052 -0.003 0.058 (0.032) (0.043) (0.073) (0.052) Mean English score 0.001 0.088** 0.039 0.071** (0.024) (0.033) (0.037) (0.026) Mean Indonesian score 0.001 0.051 -0.021 0.032 (0.022) (0.029) (0.034) (0.024) Pass rate -0.008 0.041* 0.008 0.002 (0.015) (0.021) (0.024) (0.017) Notes: *** 1% significance, ** 5% significance, * 10% significance; standard errors in parentheses; the residuals are not heteroskedastic; every row and column is a different regression, which means there are 8 regressions shown in the table. The dependent variables are mean examination scores and pass rates; the independent variables are spending per student; every regression also includes a constant and poverty rate; every variable is in logs, except poverty rate; using levels in all the variables do not change the statistical significance or the sign of the coefficients. Comparing the results in this section to the ones in the previous section, it appears that both public and private expenses on education are related stronger to access to
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education rather than to school quality. The main theme that is consistent in these two sections, however, is that public spending efficacy is practically non-existent in highly corrupt districts.



IX. Conclusion This paper is the first step in understanding how corruption affects the education system in Indonesia. Against the backdrop of the significant amount of resources spent upon education and its importance on any country’s economic prosperity, I measure the efficiency of the education system and investigate the effect of corruption on the efficiency of the production of education. I find that public spending has no discernible effect on school enrolment in highly corrupt districts. In contrast, higher public spending is associated with a higher junior and senior secondary enrolment rates in less corrupt districts. More importantly, an increase in public spending would help increase senior secondary enrolment rates among the poor. Meanwhile, public spending does not seem to have any effect on school quality, even in less corrupt districts. Therefore, while corruption has no direct effect on education outcomes, it indeed lowers public spending efficacy in education. Hence, the policy implication is clear-cut: reduce corruption in the education system because it has a detrimental effect on education outcomes. Specific policies that could help achieve this, however, are not as clear given the results in this paper and require further research. One research avenue that could flow on from here is measuring the actual amount of public spending missing from the education sector and ascertaining the kinds of schools that are more prone to suffer from. The former is especially urgent, given the
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possible measurement error associated with perception of corruption (Olken, 2006b). Moreover, investigating the agents behind the activity is also a worthwhile research avenue. In addition, it would also be interesting to see if corruption only affects the amount of money received by the schools or the whole work ethos of teachers, school principals, and possibly even students.
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Appendix 1. Indonesian Corruption Perception Index No.



District Name



Corruption Perception Index 1. Sikka 3.22 2. Mataram 3.42 3. Gorontalo 3.44 4. Denpasar 3.67 5. Cilegon 3.85 6. Pontianak 3.95 7. Jakarta 4.00 8. Maluku Tenggara 4.02 9. Flores Timur 4.21 10. Bekasi 4.27 11. Surabaya 4.40 12. Pekanbaru 4.43 13. Batam 4.51 14. Tangerang 4.51 15. Palembang 4.60 16. Medan 4.67 17. Banda Aceh 4.69 18. Manado 4.87 19. Banjarmasin 4.93 20. Kotabaru 4.94 21. Balikpapan 5.10 22. Makassar 5.25 23. Ambon 5.28 24. Semarang 5.28 25. Padang 5.39 26. Kupang 5.51 27. Solok 5.51 28. Yogyakarta 5.59 29. Pare-pare 5.66 30. Tanah datar 5.66 31. Wonosobo 5.66 32. Palangkaraya 6.61 Notes: list taken from Karyadi et al. (2007); sorted from most corrupt to least corrupt district
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Appendix 2: Corruption, Public Spending, and Education Outcomes using Interaction Terms Junior secondary school among the poor (2) -0.994 (0.297) -0.260 (0.198) -0.054 (0.757) -0.110 (0.604) 0.787** (0.046)



Senior Junior Senior Mean Mean Mean secondary secondary secondary school mathematics English Indonesian Pass rate school school score score score among the poor (1) (3) (4) (5) (6) (7) (8) Poverty rate -0.987*** -1.120** -1.298 -0.288 -0.224** -0.083 0.004 0.000 (0.036) (0.314) (0.122) (0.047) (0.414) (0.955) ln (Public spending per student) -0.039 -0.024 -0.315 -0.021 -0.003 -0.004 -0.014 (0.389) (0.812) (0.529) (0.555) (0.903) (0.858) (0.339) ln (Private spending per student) 0.062 0.221** 0.209 0.056 0.078*** 0.039** 0.017 (0.140) (0.025) (0.420) (0.103) (0.001) (0.041) (0.201) Less corrupt dummy -0.031 -0.029 -0.209 0.039 -0.017 -0.004 0.001 (0.522) (0.788) (0.488) (0.318) (0.463) (0.855) (0.952) Less corrupt x ln (Public spending) 0.175* 0.391* 1.193* 0.022 0.038 -0.022 0.021 (0.057) (0.063) (0.091) (0.757) (0.378) (0.578) (0.459) Constant -0.275*** -0.616*** -0.513*** 1.150*** 1.680*** 1.706*** 1.792*** 4.550*** 0.000 (0.002) 0.000 (0.001) 0.000 0.000 0.000 0.000 Observations 31 28 31 24 31 31 31 28 R-squared 0.709 0.256 0.592 0.397 0.415 0.687 0.365 0.196 Notes: *** 1% significance, ** 5% significance, * 10% significance; p-values are in parentheses; every column is a different regression, where the dependent variables are listed in the top row; all dependent variables are in logs; less corrupt dummy = 1 if the district belongs to the 50% least corrupt districts.



Appendix 3. Scatter Plots between Education Outcomes and Public Education Spending More Corrupt
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