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Abstract
This paper examines the impact of water supply infrastructure which is considered as public utilities and road infrastructure which considered as public works on economic growth in Indonesia. In this paper, I use balance panel data including 26 provinces from year 2000 to 2009. Using physical infrastructure as independent variable, the result provide clear evidence that water supply and road infrastructure are significant and positively impact on growth. 

The implementation of decentralization system in 2001 also shows positive result, which means that growth is higher after decentralization implemented. In this paper, I also look at the impact of these two infrastructure based on government quality, fiscal capacity and geographic condition. Considering for government quality, the result shows that high quality of government shows higher impact of these two infrastructures on growth. When considering for the fiscal capacity, this research found that higher fiscal capacity associated with higher impact of water supply infrastructure on growth. While, for road infrastructure, even though shows positive and significant impact in all level of fiscal capacity, the elasticity of road infrastructure are higher in medium and low fiscal capacity province than in high fiscal capacity provinces. Dividing province into 5 big regions based on geographic condition, it shows that the impacts of infrastructure are different across regions. Water supply sector shows significant impact only in region Java-Bali, Kalimantan and NTB, NTT, Maluku, Papua while it is not significant in region Sumatera and Sulawesi. Road infrastructure is positively and significantly impact on growth in all provinces. The highest road infrastructure impact is in Kalimantan and NTB, NTT, Maluku and Papua.
Relevance to Development Studies

Infrastructure is considered as an engine of growth. Studies on the impact of infrastructure on economic growth are important to see the relationship between infrastructures and economic growth. Unlike the previous studies in Indonesia, this paper adds another additional factor that affects growth, which is government quality, fiscal capacity and geographic condition. Informative studies on the impact of infrastructure on economic growth are important for infrastructure development in order to achieve higher economic growth.
Keywords

Infrastructure, Water Supply, Road, economic growth, Indonesia
Chapter 1
Introduction

Provision of physical infrastructure is one factor that influences economic growth (Canning 1998). Adequate supply of infrastructure services is an important factor and vital to accelerate the process of development and achieve higher productivity and growth (Calderón and Servén 2004). Various physical infrastructures such as electricity, road transport, office and schools buildings, telecommunications, water supply and sanitation are vital to support various activities. Therefore, the development of this sector is fundamental for the future economic development. Most studies found that infrastructure positively and significantly impact on economic growth. However, the precise linkages between infrastructure and economic growth are still debatable. 

Canning and Pedroni (2004) investigate the long run effect of infrastructure on productivity, using panel data across countries from 1950 to 1990 and use physical infrastructure as the independent variable to measure productivity.  They found various impact of infrastructure on productivity.  

Worldbank in their report on Infrastructure in 1994 claimed that 1% increase in infrastructure stock will increase the GDP by 1% across all countries (World Bank 1994) 

Research by Lewis (1998) on the impact of public infrastructure on Municipal Economic Development in Kenya concludes that road and water are positively and significantly impact on economic growth. Lewis makes further analyze and concludes that “the influence of water infrastructure appears to be greater than that of road, at least marginally, in terms of its impact on economic growth” (Lewis 1998). 
Based on the earlier research, there is big relationship between infrastructure and economic growth, infrastructure affected economics growth in various result. Some has positive impact while others have no impact and negative impact 

Looking at the fact above, this paper will therefore try to investigate whether there is an impact of infrastructure on economic growth in Indonesia focusing on infrastructure of water supply and road. 

This research paper will try to address the following questions: First, this paper will look into what is the impact of infrastructure related to water supply and road infrastructure on economic growth in Indonesia. Second, how large is the effect of these two infrastructures on economic growth. Next, in this paper I will also look if there is any difference on economic growth on infrastructure after decentralization implemented. Finally, I will including government quality, fiscal capacity and geographic condition to see whether the impact of these two infrastructure were depend on this factors or not.
In 2001, decentralization policy was implemented in Indonesia. Through this new regional autonomy system, each local government was given power and opportunity to be able to allocate their own budget. These new systems are intended to improve the effectiveness of public services, encourage the spirit of democratization and implementation of sustainable regional development. Oates (1999) stated that decentralization can lead to higher economic growth if local government can use their budget effectively, have their independent source of income and good local tax (Oates 1999). Through decentralization system, it is expected to ensure balance authority and responsibility between central and local government. Then, it is expected that the allocation budget for infrastructure is allocated effectively after decentralization implemented which aims to increase the output of the economy. Based on this situation, then this paper will also look if there is any difference impact of infrastructure on economic growth after decentralization system are implemented.

This paper will focus on infrastructure related to water supply and road. I want to look at the impact of these two sectors of infrastructure on economic growth. Worldbank in their report on infrastructure in 1994 divided economics infrastructure into three categories, First public utilities including power, telecommunications, piped water supply, sanitation and sewerage, solid waste collection and disposal, and piped gas. Next, Public works which includes road and major dam and canal works for irrigation and drainage and the last category is other transport sectors including urban and interurban railways, urban transport, ports and waterways, and airports (World Bank 1994). Based on these categories, I want to see the impact of infrastructure as public utilities and as public works on economic growth. I use water supply infrastructure which represents public utilities and road infrastructure represents public works. I focus on these two infrastructures because I want to look at one of them more than the others.

This research paper will divided into six chapters. In the next chapter, I will describe the overview of infrastructure in Indonesia, specifically on water supply and road infrastructure. Subsequently, chapter 3 will explores literature review on the relation between infrastructure and economic growth. Then in chapter 4, methodology, data and variables used in this paper are presented. The empirical finding on the impact of water supply and road infrastructure on economic growth will be presented in chapter 5. Finally, in chapter 6 I will end up with the conclusion.

Chapter 2
Overview of Infrastructure in Indonesia 

“Infrastructure is the key constraint to rapid growth and improved investments for many middle income countries” (Daboub. 2010). Compare to other developing countries, Infrastructure development in Indonesia is far behind. Low infrastructure development in Indonesia prevents job-creating investment and has hindered Indonesia on International competitiveness (World Bank 2010). Proportion of budget allocation for Infrastructure in Indonesia is very small; as a result the infrastructure condition in Indonesia is generally below the other developing country. 

2.1 Infrastructure in Indonesia

Overall, infrastructure condition in Indonesia is far below the infrastructure of neighbor regions (Asean Countries). Based on Worldbank report in 2005, as shown in the table below, fixed telephone lines and electrification rates in Indonesia were in the last position across regional ASEAN countries, while access to improved water and road network were in 7th and 8th position (World Bank. 2005). This condition shows that Indonesian infrastructure condition is still lack behind and far from expected.

Table 1 Indonesia Infrastructure position among Asean region

	Indicator
	Indonesia
	ASEAN Regional Ranking

	Electrification Rates (%) 
	53
	11 out of 12

	Fixed Telephone lines (%) 
	4
	12 out of 12

	Mobile Subscribers (%) 
	6
	9 out of 12

	Access to Improved Sanitation (%)
	55
	7 out of 11

	Access to Improved Water (%)
	78
	7 out of 11

	Road Network (Km per 1,000 pop)
	1.7
	8 out of 12


     Source : Woorldbank Development Report, 2005
Before economic crisis hit Asian in 1997, economic growth in Indonesia grows quite fast, between 6.47 percent and 9.12 percent per year with an average economic growth of 7.76 percent during the period of 1986 to 1996. Economic growth in 1991 is 9.11 per cent which is consider as the highest growth ever in Indonesia.  However, during the crisis in 1997-1998, economic growth in Indonesia decrease dramatically into -2.68 percent and in 1998 Indonesia had the lowest economic growth ever which is -13.24% (Statistic of Indonesia 2005). 

During the Asian crisis in 1997-1998, investment especially in infrastructure sector in Indonesia decrease dramatically. The economic crisis decreased the capacity of the fiscal budget to support infrastructure development. According to Worldbank (2008):

“After the economic crisis, the Indonesian government failed to invest sufficiently in its economy and the public investment rate became one of the lowest among middle-income countries.” (World Bank 2008)
Few years after the crisis, during recovery process, government try to speed up the infrastructure development by increasing the allocation budget for public spending. Government spending on infrastructure projects increase every year. Increase in spending on infrastructure project aims to provide a better quality of living for community to increase productivity and as a result it can enhance economic growth. However, when we compare to the other Asian countries, the allocation budget on infrastructure in Indonesia between year 2000-2005 is still far behind, which is only 3% of GDP compare to other Asian countries such as Thailand and China which is already above 7% of GDP (World Bank. 2005)
2.2 Water Supply Infrastructure

In Indonesia, water supply system is distributed by local authorities which is called PDAM (Perusahaan Daerah Air Minum) or Local water authorities. Based on data from Statistic of Indonesia, total potential water supply distributed by Local water authorities’ increase from 132,329 liters/sec in 2000 becomes 198,566 liters/sec in 2009. 
Figure 1 Potential Water Supply Distributed (liters/sec)
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Source: Statistics of Indonesia (2000-2009)
Even though water supply infrastructure shows positive growth, but when we look into the coverage of water supply, it shows that water supply coverage is still low. Based on statistics of Indonesia, in 2009, from total 351 PDAM located across province, the PDAM national coverage is only 34%. Which means that water supply infrastructure provided by Local water authorities are inadequate to supports water supply demand in Indonesia (Statistic of Indonesia 2009).
Moreover, investment in water supply sector is very low. Worldbank (2008) in their report stated that:
“Expenditure data for the water and sanitation sector are scarce and unreliable. Nonetheless, there is virtually no PDAM investment, and operations and maintenance expenditure is inconsistent with service quality.” (World Bank 2008)
This low water supply investment is due large amount of debts of PDAM. Water tariff implemented is very low and below the cost of production, therefore many PDAM suffer losses from year to year
. As drinking water is consider as basic needs, the water tariff in Indonesia is regulated by the local government and control by the legislative, therefore it is very difficult to increase the water tariff
. As the consequences, insufficient water cost tariffs which far below the cost of production caused water quality provided by PDAM are inadequate in terms of quantity, quality and also for investment expansion. 
In terms of access on water supply, the proportion of households that have access to proper sources of drinking water
 in Indonesia is very low and still far from expected, only 47.71 percent
 in 2009 (see figure 3).
Data from national households survey on 66,454 household in 2007 shows that only 16% household use water from piped water as their drinking water source, while the most household, which is 31,5% of the household use water from protected well. Moreover, there are still 4% household who use rain water and 4% using water from river as the source of drinking water. This condition could result in a lack of access to clean water in communities and does not guarantee the quality of water obtained by the community.
Table 2 Source of Drinking Water

	Drinking Water Source
	Households
	Percentage 
(%)

	Botteled/Packaging 
	4734
	7.12

	Tap/Piped water 
	10879
	16.37

	Pump water 
	8184
	12.32

	Protected Well 
	20946
	31.52

	Unprotected Well 
	7687
	11.57

	Protected Spring 
	5605
	8.43

	Unprotected spring 
	2841
	4.28

	Water from River 
	2704
	4.07

	Rain water 
	2649
	3.99

	Others 
	225
	0.34

	Total
	66454
	100


Source : Author computation based on National Household Survey 2007

2.3 Road Infrastructure

Road is function as a link between one area with others area in the region. In the context of agriculture and economic development, road network is very important for the flow of production and distribution. Road are essential infrastructure to accelerate the distribution of goods and factor of production across regions.

Figure 2  Length of Road by Type of Surface
 (km)
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Source : Statistic of Indonesia
In general, the road infrastructure development measured by road kilometers per land area in Indonesia is still lag behind that of Philippines, Mongolia, Vietnam, Brazil and India (World Bank. 2005). 

Road development performance in Indonesia can be seen from the total length of road by the type of surface. The number of paved road increase from 203,214 km in year 2000 to 277,755 km in year 2010. However, on average, number paved road surface are only 57%. The growth of road network still cannot reach the growth of motor vehicles.  Road development is about 3% each year while vehicle growth is about 9 to 15% (Statistic of Indonesia 2010). Moreover, Construction of road network in Indonesia tend to be concentrated in Java and Sumatra Island, while for the other island, such Sulawesi, Kalimantan and Papua, the road development are very low. 
Chapter 3
Literature Review

This chapter will discuss on the definition of infrastructure in general and then will investigate the relationship between infrastructures on economic growth based on empirical studies. 

3.1 Definition of Infrastructure

Infrastructure can be define as physical system such as transportation, water supply, irrigation, buildings and other physical facilities that are required to meet basic human needs. Grigg (1998) divide infrastructure into six groups, which are road, transportation services, water, waste water, building and energy production (Grigg 1988). 
Infrastructure as defined in Merriam-Webster dictionary means: “the system of public works of a country, state, or region; also the resources (as personnel, buildings, or equipment) required for an activity” 

American Public Works Association (APWA) in Hudson (1997) stated that “public works are the physical structures and facilities are developed or acquired that by the public agencies to house governmental functions and provide water, power, waste disposal, transportation, and similar services to facilitate the achievement of common social and economic objectives” (Hudson et al. 1997).
World Bank in their report on infrastructure in 1994 classifies infrastructure into three categories, which are economic infrastructure which related to production and consumption, social infrastructure which related to health and education and other social activities and institution infrastructure. However, in this paper I will only focus on economic of infrastructure. 
In terms of economic infrastructure, Worldbank then divide infrastructure into three categories, first, public utilities including power, telecommunication, piped water supply, sanitation and sewerage, solid waste collection, piped gas. Second, public works, including road and dam, canal and other infrastructure related irrigation and drainage, and the third is other infrastructure sector including railways, port, waterways and airport (World Bank 1994).  As stated earlier, this paper will try analyze the impact of infrastructure as public utilities which represented by water supply and as public work which represented by road.
3.2 Empirical studies on relation between Infrastructure and Economic Growth

Government expenditure on Infrastructure in many countries is usually higher than other sector. This condition could happen because most empirical studies found that infrastructure will positively and significantly impact on long run economic growth. It is commonly argue that high level of investment in infrastructure will increase economic growth through their impact on productivity (Agénor and Moreno-Dodson 2012). 

Most studies analyze the impact of infrastructure on economic growth using 2 (two) different approaches, first based on expenditure on infrastructure or capital investment and then based on the physical infrastructure build. 

Boarnet (1995) investigate the impact of infrastructure of highway and road on economic productivity. Rather than using physical infrastructure, in their analysis they use capital stock of infrastructure. They use data of highway and road infrastructure from 55 countries out of 58 countries in California from 1969 to 1988. From the preliminary analysis, they found that there are three countries which consider as outliers compare to others countries in the dataset, therefore to eliminate the bias impact of these outliers; they excluded these three countries from the dataset. By controlling for employment and private capital stocks, they found that  highway and road will increase output by shifting economic activity from one area into another, but on the other side, increase in output in one countries will cause economic looses in countries nearby(Boarnet 1995). Moreover, evidence from geographic level shows that public capital are more productive at small scale geographies (countries) while it is not at high levels of geography (states). 

Estache et. al (2005) in their paper provides systematic quantitative assessment of the importance for Sub Saharan Africa’s growth of investment in the various infrastructure sub-sectors. Estache et.al use World Bank Indicators database which consists of 41 Sub-Saharan countries from year 1976 to 2001. Using augmented Solow model, they use GDP per capita  at constant price 1995 as dependent variable and using 5 important infrastructure sector (telecommunication, electricity, road, water and sanitation), secondary schooling enrolment ratio (proxies for human capital) and investment as independent variable. To avoid multicollinearity among infrastructure variables, they do regression separately.
In their analysis, more than 50% of the observations are missing values. To overcome this problem, they aggregate the observations in period of five years. This study found that after controlling for education and total investment, all infrastructure variables except sanitation are positive and significantly affect growth measured by GDP per capita where Telecoms and road are the two most important infrastructure variables for growth (Estache et al. 2005). To deal with endogenity problem that may arise because of GDP per capita and explanatory variables are flow, Estache et al. use stocks to measure infrastructure variables. 
In this paper, Estache, et al. also considers on the importance of geographic condition which then they divided countries into two groups base on geographic condition which are coastal and landlocked. Moreover, they also divided countries based on legal heritage of the country, Anglophone and non-Anglophone. Their study shows that except for road variable, there are no differences on infrastructure effect on growth between landlocked and coastal, therefore there are no difference based on geographical condition. For road variables, they find that in coastal countries, the elasticity of road on GDP is higher than that of landlocked countries. With respect to legal heritage of the country, Estache et al. find that the impact of three infrastructure variables; telecom, road and water on growth is slightly higher in British colonies. Finally, they discuss about the relevance of the infrastructure privatization on growth. They found that since there are very little private investment took place in African countries, there is no relevance between private sector participation and growth in Africa.

Other empirical studies by Seethepalli et al. (2008) also investigate the relationship between infrastructure and economic growth.  Using stock of infrastructure as proxies of infrastructure, Seethepalli et al. found that higher growth is associated with greater stocks of infrastructure. Seethepalli et al. paper actually based on Estache et. al (2005). In this paper, Seethepalli et al. present additional approaching by including the importance of infrastructure development to economic performance. Seethepalli et al. considering 5 (five) factors in measuring growth, which are “quality of governance, degree of private participation in infrastructure (PPI), country income levels, extent of rural-urban inequality in access to infrastructure services, as well as geography (island vs. non-island countries)” (Seethepalli et al. 2008).

Seethepalli et al. (2008) use panel data for 16 countries in East Asia from 1984 to 2004. They use GDP per capita in constant 2000 prices as the dependent variable and five type of infrastructure as independent variable. Five type of infrastructure in this paper are electricity, telecommunication, sanitation, water and road. 

Using same methodology as Estache et al in 2005 and accounting for human capital with infrastructure variables, the analysis indicate that greater stocks of infrastructure associated with higher growth, where telecommunication and electricity have the largest impact on growth. This result is slightly different from what Estache et al. analyzed previously, where Estache et al found that road and telecommunication have the largest impact on growth. When considering on the five factors (quality of governance, degree of private participation in infrastructure, country income levels, extent of rural-urban inequality in access to infrastructure services, as well as geography) the results show that the infrastructure impact on growth are different each other. They found that telecommunication, electricity, and sanitation are significant and positively impact  when they considering all five factors, while for water and road the result shows contrary to the hypothesis especially when they considering on the quality of governance. For water and road infrastructure, the result shows that better governance associated with lower impact on growth.

The main problem that Estache et. al (2005) and Seethepalli et al. (2008) faced in their paper are missing data observation, where missing observation for each variable are more than 50% and overall dataset available for the analysis is small. This could affect the robustness of the results. To address this problem, both of this paper then aggregates the observations over interval of five years. However, after they aggregate the observation, missing observations especially on water and sanitation sector are still above 50%.
Concerning on the importance of institution in affecting growth, Esfahani et al., (2003) analyze the relationship between infrastructure, institution and economic growth. Using data from 75 countries over three decades, the result indicate that that contribution of infrastructure on GDP is substantial and generally exceed the costs incurred for the provision of infrastructure. By looking at the institution in each countries included in the sample, the study shows that institutional capabilities play important role and fundamental for the growth process. The result shows that increasing the spending in infrastructure still not enough to raise economic growth. In order to achieve better growth, institutional and organizational reforms are the most important things to consider (Esfahani and Ramı́rez 2003). 

Using difference approach as the previous research, Canning and Pedroni (2004) investigate the effect of infrastructure on long run economic growth. This paper addressing the issue whether infrastructure provided are at the optimum level or below, their assumption is that if the infrastructure provided  below growth maximizing level, increase in infrastructure will increase the output  but if the infrastructure provided are exceeded the maximum growth level, then increase in infrastructure will reduce the output.  In their analysis, rather than using capital stock of investment, Canning and pedroni use physical measure of infrastructure, they consider that physical measurement is more accurate in estimating the infrastructure produce rather than using investment capital, because capital investment in one country will produce different amount of physical infrastructure compare to other countries because of the unit cost is different across countries (Canning and Pedroni 2004) In their analysis, they use panel co integration technique as is Pedroni (1999, 2004) “which is robust to causality running in both directions and allows for both heterogeneous co integrating vectors and short-run dynamics across countries” (ibid)

Using panel data from 1950-1992 across countries including labor, education and infrastructure variables of kilometers of paved road and railroad , kilowatt of electricity generating capacity  and number of telephones,  the research found that infrastructure effect on economic growth in the long run varies across individual countries. Some countries have significant positive effect while some significant negative. Overall, the result shows that  telephones, electricity generating capacity and paved road are at their average growth maximizing level which shown by very small coefficient (almost zero but statistically significant and not  zero), some countries shows oversupplied and other were undersupplied. 

Focus on road and water infrastructures, Lewis (1998) investigates on the impact of road and water infrastructure on Municipal Economic Development in Kenya. He concludes that road and water positively and significantly impact on economic growth. Lewis makes further analyze and concludes that “the influence of water infrastructure appears to be greater than that of road, at least marginally, in terms of its impact on economic growth” (Lewis 1998). As there are two institutions who provide water services; local authorities and central government/water Corporation, this paper also look into the effect differences of institution on the quantity or quality of infrastructure.

Kenya's urban public infrastructure is widely known to be inadequate in number and / or quality. In this regard, recent attention has focused on the road, in particular, and water services, to a lesser extent. Using data of 32 municipalities in Kenya, This paper measures economic development as a function of human capital, labor and index of public infrastructure which in this case is water and road. To check the bias, this paper check for possibility of causal effect of infrastructure and development run in both direction using Haussmann test, then the result shows that there is no specification bias, therefore, simultaneous equations approach is unnecessary for estimating the influence of public capital stock on incomes (Lewis 1998).
The main results of this paper shows that “water appears to be more important in stimulating growth than does road infrastructure in Kenya at present” (ibid). Furthermore, institutional authority over water infrastructure service seems did not appear to significantly affect the overall quantity of infrastructure. By comparing simple averages for the variables for two sets of service providers, this paper suggest that the public water infrastructure services provided by local authorities are more accessible and reliable than those provided by central institutions.  In the analysis, Lewis only using 2 time periods from 1994 to 1995 from 32 municipalities in Kenya. This time period is consider to short in analyzing the impact of infrastructure on economic development. 

Using both capital investment and physical infrastructure, Sanchez et al., (1998) analyze the relationship between infrastructure of road, telecommunication, fuel and energy on economic growth from two group sample of countries. The first groups are consisting of 57 countries from five continents, they collect the data in two periods, from 1970 to 1985 and 1980 to 1992 and the second groups are 19 Latin America countries.  In their analysis, they use two approaches in determining the infrastructure, first they use expenditure on infrastructure as share of GDP and the second was using physical unit of infrastructure. This two different approach used it the model shows a different result. 

The empirical result using Solow growth model shows that expenditure on infrastructure as share of GDP in the first group countries does not statistically affect growth, the coefficient is negative but not significant for the first period, next, in the second period, the result are negative and statistically significant (Sanchez‐Robles 1998).  However, when they analyze the second group of Latin America, the result shows that expenditure on infrastructure are positive and statistically affected growth, but the effect are consider too small. When they control for private investment in the model, the coefficient of expenditure on infrastructure becomes not significant.  

Using physical units of infrastructure, for both groups of countries, the result shows that infrastructure is positive and significantly impact on economic growth. After controlling for the private investment, the results are robust. In their paper, Sanchez et al. suggest infrastructure indeed affect on growth, however by using physical capital as proxy for infrastructure, it shows the stock of infrastructure available in particular country and the growth rate of this physical infrastructure are comparable between each countries. While, using expenditure of infrastructure as share of GDP do not seem as good proxies in determining growth which might be caused by inefficiency of the project implemented.

Research in Indonesia by Hadiwibowo (2010) that studied the impact of fiscal policy on investment and economic growth in Indonesia make a conclusion that investment accelerates physical capital accumulation. In turn, physical capital contributes to economic growth. Using vector error correction approach, he found major relationships between fiscal policy variables and investment. Government revenue and current expenditure influence investment negatively. On the other hand, government development expenditure increases investment and economic growth. The implication is development expenditure may be utilized to enhance economic growth. Moreover, budget deficits might serve the objective of long-run economic growth as far as fiscal sustainability and resilience can be maintained.

He continued to argue that in developing countries, government expenditure to build infrastructure may be more valuable than in the developed countries. The lack of infrastructure in developing countries makes the expenditure on the infrastructure provides higher return and externalities than in developed countries (Hadiwibowo 2010). For example, the impact of building a new road in the rural area would increase further because new industry or business may emerge in the otherwise isolated area. On the other hand, government expenditure for its operation may substitute private sector expenditure. Therefore, it is necessary to distinguish between government expenditure on infrastructure and consumption. For this reason, he distinguishes government expenditure into two groups. The first is development expenditure, which mostly comprises capital expenditure or projects to build infrastructure. The second one is current expenditure for government operation.

Finally, from this paper he stated that the relationships among fiscal variables, investment and economic growth. The growth accounting shows that physical capital is the largest contributor of economic growth in Indonesia. The results indicate that government revenue and current expenditure affect investment and economic growth negatively. On the contrary, development expenditure has positive effects on investment and economic growth. The results imply that the government may use development expenditure and budget deficits to enhance economic growth as far as fiscal sustainability and resilience can be maintained.

Mauritz (2002) analyze the Contribution of Infrastructure on Indonesia Economic Development. Using panel data from 26 provinces in Indonesia from year 1983 to 1997 and including infrastructure of road, electricity and telecommunication, the result indicates that infrastructure in general will increase growth substantially, where he found that infrastructure of electricity has the highest contribution on growth and the elasticity of electricity is higher than elasticity in investment of non infrastructure. Considering geographic condition by looking into the effect of infrastructure in each region, Mauritz conclude that the centralized development policies in Java Island create disparities of income in each region in Indonesia, especially between Java Island and outside Java, even though at the same time the economic developments were exist. Economics development in Java Island is significantly higher compare to other regions in Indonesia (Mauritz 2002). 
Based on the earlier research, it is clearly seen that the correlation between infrastructure and economic development is quite high. Most of the research found that infrastructure will positively affect on economic growth. As we can see from the earlier research, infrastructure that frequently been discuss or analyze are infrastructure of road, telecommunication, electricity, water and sanitation. Using different approach, analyze different countries and with different method, the research also comes out with the different result. In determining infrastructure in their analysis, some of the research use infrastructure as stock or capital investment and others use physical of the infrastructure. Using physical infrastructure to measure growth seems more relevant compare as using expenditure on Infrastructure because different region have different unit price of investment. The different unit price might be because of their geographical conditions. Moreover, the quality of the government also affected the quantity and the quality of infrastructure build which means that the same amount of investment with different quality of government also comes out with different physical infrastructure outcomes. Therefore in this research, rather than using investment in infrastructure, I will use physical infrastructure approach to measure the growth. Most of the research also consider on the importance of institution, geographical condition, countries income on growth. Considering on this earlier research, I will also including the government quality, fiscal capacity and difference in geographical condition in analyzing the impact of infrastructure of water supply and road on economic growth. This paper will follows the growth model as Canning  (1999).

Chapter 4
Methodology and Data

4.1 Methodology

Infrastructure is considered as an engine of growth. Increase in infrastructure sector provided will increase economic growth. Most studies found that Water supply and Road infrastructure are positively and significantly impact on economic growth. However we did not know what is the impact of these two sectors on economic growth in Indonesia.  Therefore, this research aims to examine the impact of infrastructure relates to water supply and road on economic growth in Indonesia.

As stated by Todaro (2009), at least there are three most important components to measure economic growth, which are capital accumulation, including human capital through investment in education, health and job training, investment in physical equipment , investment in land, next, population growth and technological progress(Todaro and Smith 2009:142).

Model approach used in this paper is following the model used by Canning (1999) about The Contribution of Infrastructure to Aggregate Output. In estimating the relation between infrastructure and economic growth, the model was based on Cobb Douglass production function:

Yit = Ait Kαit Hβit Xγit Lit1-α-β-γ Uit

Where Y is total output, A is total factor productivity, K is physical capital, H is human capital, X is infrastructure capital, L is labor and U is an error term. Index of provinces noted as i and t to index time. In this model, it is assume that that it is constant return to scale, this assumption is reasonable, since we know that there is no pure effect of each of this factor on productivity (Canning 1999). The other assumption is that total factor productivity takes the form log Ait = ai + bt , where i is province fixed effect and t is index of national productivity. Dividing by L and takes log, the model becomes:
log (Y/L)it = log (A/L)it + log (K/L)αit + log (H/L)βit + log (X/L)γit + log (L/L)it1-α-β-γ + log Uit
yit      = ai + bt + αkit + βhit + γxit + uit

In this model, infrastructure capital (x) divided into 2 variables, which are water supply infrastructure and road infrastructure. 

As stated earlier, this paper also looks into the differences between the economic growth before and after decentralization implemented. Therefore, in this model, this included as dummy variable, therefore the model becomes:

yit =ai + bt + αkit + βhit + γ1WSit + γ2Roadit + γ3(decent)it +uit

Where :

	y
	=
	Gross Domestic Product (GDP) per capita at constant price 2000

	i
	=
	number of province

	t
	=
	number of period observed

	k
	=
	Investment per capita

	h
	=
	human capital index

	WS
	=
	Water supply capacity (liter/sec) per capita distributed by PDAM (Municiapal Water Companies)

	Road
	=
	Kilometers (km) roads per capita 

	Decentralization
	=
	dummy variable for decentralization where the value is 0 for year 2000 and 1 when year 2001-2009


4.2 Data and Variables

Data used in this paper were data of physical infrastructure of water supply and road. This paper use balance panel data of water supply and road infrastructure from 26 provinces in Indonesia from year 2000 to 2009. Total numbers of observations are 260. Most of the data were collected from the Statistic of  Indonesia but for the data of infrastructure, beside using data from Statistic of Indonesia, I also use data from ministry of public works as the ministry who responsible for infrastructure sector. 

The dependent variable is Gross Domestic Product (GDP) per capita at constant price 2000 in billion rupiahs, while the independent variables are:
(i) Water infrastructure – Potential Water supply capacity (liter/sec) per capita distributed to the communities by PDAM (local water authorities).

(ii) Road infrastructure – Number of kilometers road per capita without considering the quality of the infrastructure whether it is good or not, paved or non-paved. 

(iii) Human Development Index – In this analysis, I use human capital index as proxies for human capital. Data of Human capital index are provided by Central bureau of Statistic of Indonesia. This index indicates the human qualities which are builds based on four indicators, life expectancy, literacy rate, average year of schooling and purchasing power parity (PPP).

(iv) Gross Fixed Capital Formation (GFCF) or Pembentukan Modal Tetap Bruto (PMTB) is part of an overall physical investment process. In this research paper, I use Gross fixed capital formation as an indicator of investment at constant price 2000 and in billion rupiahs. PMTB defined as the procurement, manufacture, and purchase new capital goods from domestic, new or used capital goods from abroad, minus net sales of used capital goods
. 

Following the previous research, in this paper I will also consider the importance of government quality, Fiscal capacity and geographic (regions). 
Good quality of government usually follows by high level of infrastructure provided by reducing corruption and incentives of political actors to capture monopoly rents and increase transparency (Seethepalli et al. 2008). Therefore, it is expected that high level of government quality will provide higher level of growth. Lovei and McKechnie (2000) states that inadequate revenue collection and Corruption practices will lead to low level of service and slows economic growth(Lovei and McKechnie 2000). 
In this paper, I build the government quality based on the Corruption perception Index (CPI)
. Corruption Perception Index shows broad image on the bribery and corruption in one particular region based on consultants and business people perception. Corruption perception index was published by Transparency International Indonesia (TI)
. CPI publish every 2 (two) years starting from year 2004. In their first publish of Corruption Perception Index (CPI) in 2004, 21 big cities in Indonesia were involved in the survey, next in the second in year 2006, they increase number of cities surveyed become 32 cities/regions, but, in the first and the second survey on CPI, it does not cover all the province in Indonesia. However, in 2008, involving 50 big cities in Indonesia, they already covered the entire province
. I use average corruption perception index from year 2004-2008 to build the government quality. I assume that the higher corruption (low index of CPI) in certain cities or province surveyed indicated that the quality of the government in that regions/province is low. Perception Index (CPI) use scale of 0 to 10, where scale of 0 (highly corrupt) to 10 (very clean).
Table 3 Quality of Governement based on Corruption Perception Index
	No

 
	Province

 
	Corruption Perception Index (CPI)
	Quality of government

 

	
	
	2004
	2006
	2008
	Average
	

	1
	Kalimantan Tengah
	 
	6.61
	5.35
	5.98
	High

	2
	Jambi
	 
	 
	5.57
	5.57
	

	3
	DI Yogyakarta
	4.51
	5.59
	6.43
	5.51
	

	4
	NAD
	 
	4.69
	5.87
	5.28
	

	5
	Kalimantan Selatan
	5.31
	4.94
	5.11
	5.12
	

	6
	Jawa Tengah 
	4.90
	5.47
	4.97
	5.11
	

	7
	Sulawesi Selatan (incl. Sulawesi Barat)
	5.31
	5.46
	4.39
	5.05
	

	8
	Sumatera Barat
	4.80
	5.55
	4.64
	5.00
	

	9
	Kalimantan Timur
	4.59
	5.10
	4.76
	4.82
	Medium

	10
	Maluku (incl. Maluku utara)
	 
	4.65
	4.67
	4.66
	

	11
	Lampung
	 
	 
	4.58
	4.58
	

	12
	Sumatera Selatan (incl. Kep. Babel)
	4.67
	4.60
	4.45
	4.57
	

	13
	Sulawesi Utara (incl. Gorontalo)
	5.12
	4.16
	4.41
	4.56
	

	14
	Sulawesi Tengah
	 
	 
	4.50
	4.50
	Low

	15
	Bengkulu
	 
	 
	4.46
	4.46
	

	16
	Jawa Barat (incl. Banten)
	4.81
	4.21
	4.30
	4.44
	

	17
	Nusa Tenggara Barat
	 
	3.42
	5.41
	4.42
	

	18
	Jawa Timur
	3.93
	4.40
	4.78
	4.37
	

	19
	Riau (incl. Kep. Riau)
	4.35
	4.47
	4.11
	4.31
	

	20
	Papua (incl. Papua Barat)
	 
	 
	4.26
	4.26
	

	21
	Sumatera Utara
	4.09
	4.67
	3.93
	4.23
	

	22
	Bali
	4.44
	3.67
	4.25
	4.12
	

	23
	Daerah Khusus Ibukota Jakarta
	3.87
	4.00
	4.06
	3.98
	

	24
	Kalimantan Barat
	 
	3.95
	3.81
	3.88
	

	25
	Nusa Tenggara Timur
	 
	4.31
	2.97
	3.64
	

	26
	Sulawesi Tenggara
	 
	 
	3.43
	3.43
	


Source : author computation based on CPI 2004,2006 and 2008

Based on the average CPI, the highest CPI index is 5.98 which consider as highest government quality while the lowest are 3.43 and consider as the lowest quality of government. Bases on this result, I divided provinces into 3 big groups based on the Corruption Perception Index (CPI), index equal or greater than 5 is consider as high quality of government while index equal or  below 4.5 consider as low quality of government, while between 4.5 to 5 consider as medium quality of government. Based on this criterion, 8 provinces were considered as provinces with high quality government, 5 provinces as medium and 13 provinces consider as low quality government. 

Besides controlling for government quality, I also control for fiscal capacity. Based on regulation by Ministry of Finance No.174 year 2009
, fiscal capacity is define as an overview the financial capability of each region which reflected in the general budget revenue and expenditures of each region (excluding special allocation fund, emergency fund, old loan, and other revenues where the usage are restricted for certain expenses) to support the government expenditure after reduced by personnel expenses associated with the number of poor communities. Therefore it can be explained that fiscal capacity is determined by regional revenue or the income of the province. Province with High fiscal capacity means the income level of the province is high. Higher income levels of countries will provide better access on infrastructure service (Seethepalli et al. 2008), moreover, countries with higher income level tend to use the capital stock more effectively which then lead to better growth (Hulten 1996). Therefore it is expected that higher fiscal capacity will provide higher level of growth. 
Because limited data fiscal capacity available, I build the fiscal capacity index based on the data from year 2005 to 2009. Based on the average index of fiscal capacity from year 2005 to 2009, and using criteria by Ministry of Finance
, 13 provinces were consider as province with low fiscal capacity, 6 provinces at medium, 5 provinces at high and only 2 province considered as provinces with very high fiscal capacity.  Because there are only 2 provinces at very high fiscal capacity, then I consider to including these two provinces in the same group as high fiscal capacity, therefore, in this paper I only divided province into three groups, which are low, medium and high fiscal capacity. 

Table 4  Average Fiscal Capacity for each Province
	No
	Provinces
	Average Index 
(2005-2009)
	Category

	1
	Daerah Khusus Ibukota Jakarta
	9.432
	Very High

	2
	Kalimantan Timur
	4.032
	Very High

	3
	Riau (including Kep. Riau)
	1.473
	High

	4
	Kalimantan Selatan
	1.377
	High

	5
	Bali
	1.346
	High

	6
	Kalimantan Tengah
	1.174
	High

	7
	Sumatera Selatan 
(including Kep. Bangka Belitung)
	1.085
	High

	8
	Jambi
	0.909
	Medium

	9
	Maluku (including Maluku utara)
	0.732
	Medium

	10
	NAD
	0.714
	Medium

	11
	Sumatera Barat
	0.565
	Medium

	12
	Papua (including Papua Barat)
	0.548
	Medium

	13
	Sulawesi Utara (including Gorontalo)
	0.511
	Medium

	14
	Jawa Barat (including Banten)
	0.491
	Low

	15
	Bengkulu
	0.408
	Low

	16
	Kalimantan Barat
	0.402
	Low

	17
	DI Yogyakarta
	0.377
	Low

	18
	Sumatera Utara
	0.373
	Low

	19
	Sulawesi Selatan 
(including Sulawesi Barat)
	0.340
	Low

	20
	Sulawesi Tengah
	0.318
	Low

	21
	Jawa Timur
	0.280
	Low

	22
	Nusa Tenggara Timur
	0.219
	Low

	23
	Sulawesi Tenggara
	0.213
	Low

	24
	Lampung
	0.211
	Low

	25
	Jawa Tengah
	0.182
	Low

	26
	Nusa Tenggara Barat
	0.168
	Low


Source : author computation based on fiscal capacity index 2005 – 2009

Based on geographic condition, I divide the provinces into 5 big regions based on the island
, which are Sumatera Island, Java and Bali, Kalimantan, Sulawesi, NTB and NTT and Papua (see map 1). 
Table 5 Regional Division

	Region I (Sumatera)
	Region 3 (Kalimantan)

	1
	NAD
	1
	Kalimantan Barat

	2
	Sumatera Utara
	2
	Kalimantan Tengah

	3
	Sumatera Barat
	3
	Kalimantan Selatan

	4
	Riau (incl. Kep. Riau)
	4
	Kalimantan Timur

	5
	Jambi
	
	

	6
	Sumatera Selatan (incl. Kep.Babel)
	Region 4 (Sulawesi)

	7
	Bengkulu
	1
	Sulawesi Utara (incl. Gorontalo)

	8
	Lampung
	2
	Sulawesi Tengah

	
	
	3
	Sulawesi Selatan (incl. Sulbar)

	Region 2 (Jawa and Bali)
	4
	Sulawesi Tenggara

	1
	DKI Jakarta
	
	

	2
	Jawa Barat (incl. Banten)
	Region 5 (Others)

	3
	Jawa Tengah 
	1
	Nusa Tenggara Barat

	4
	DI Yogyakarta
	2
	Nusa Tenggara Timur

	5
	Jawa Timur
	3
	Maluku (incl. Maluku utara)

	6
	Bali
	4
	Papua (incl. Papua Barat)


In estimating model with panel data, basically there are three approaches that we can use, which are Pooled least square (PLS), fixed effect method (FEM) and random effect method (REM). Pooled least square (PLS) approach simply combines (pooled) the time series and cross-section and then estimate the model using the method of OLS (ordinary least squares).  The intercept or slope in this model is same for all individual (cross section) and across time. While in fixed effect method (FEM), it takes into account the possibility that we face the problem of omitted variables where the omitted variables may bring about a change in the intercept of time-series or cross-section. Adding a fixed effect model with dummy variables, allows a change in this intercept. However, as we put the intercept in the model, it will reduce the degree of freedom and finally will reduce the efficiency of the parameter. This problem can be solved by using variables of error terms which is known as Random effect method (REM).

To choose whether we should use fixed effect method or random effect method, principally it depend on our assumption on the correlation between the cross-section error component ui and regressor x. Wooldridge (2006) stated that if we are willing to assume that unobserved effect is uncorrelated with all explanatory variables, then we can use Random effect, otherwise, we should use fixed effect method (Wooldridge 2006:565). However, we can test whether to use FEM or REM using Hausman test which will be conducted in the next chapter.

4.3 Descriptive Statistics
This paper used data of water supply and road infrastructure to investigate the impact on growth. I use growth measure by GDP per capita at constant price 2000. 

Table 6 Summary Descriptive
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	
	
	
	
	
	

	gdp
	260
	64692.84
	87952.73
	4648
	386845

	water
	260
	6223.93
	8238.49
	574
	35800

	road
	260
	15213.4
	8937.34
	3803
	40784

	Hc_index
	260
	68.62
	4.09
	55.40
	77.40

	GFCF/PMTB
	260
	13578.86
	21897.4
	132.24
	125232.60

	population
	260
	8394.86
	11444.72
	1455.50
	51284.30

	
	
	
	
	
	

	Fiscal_index
	260
	1.05
	1.55
	0.16
	7.6

	CPI_index
	260
	4.59
	0.61
	3.43
	6.01

	
	
	
	
	
	

	Decentralization
	260
	0= year 2000 and 1 = year 2001-2009

	(dummy)
	
	
	
	
	


Source : Author Computation  based on Statistic Indonesia dataset
Overall GDP have positive growth and no significant shock during the period of 2000 to 2009 (see appendix 2 on data explorer). Data of GDP for each province are fluctuating without any significant decrease or increase. But, in certain province for some period it shows negative growth. Average growth from year 2000 to 2009 is 7.2%.  Three Provinces with the highest GDP per capita are DKI Jakarta, Kalimantan Timur and Riau Provinces
. 

For water supply infrastructure, even though shows positive growth, in some provinces, potential water supply distributed are decrease and fluctuate in some province for certain year. This condition happened either because of the decrease of the water supply production system or it might because of the declining in the debit of water springs or raw water, therefore the production system cannot produce at maximum production level. Average potential water supply productions are 6223 liters/sec from year 2000 to year 2009. 
Based on the data of road from 26 provinces, it shows that for all provinces, road per capita builds are increase every year. However, for certain provinces, it shows zero growth for certain time, means that there is no increase in the length of road builds. However, it does not mean that there are no allocation budgets for road during these periods, but rather than the allocation budget were used to maintain the quality of the road, therefore no additional road length. As this paper does not look into the quality of the road, then we cannot see the changes in the road quality.
When I look into detail on the data, it shows that only Aceh Province has negative road growth in year 2004, means that the number kilometers length of road decrease at that time period. The number of road length missing about 170 kilometers. This can be explained because at that time there was a big tsunami disaster happened. Based on Rehabilitation and Reconstruction Agency (BRR) report in 2006, there were 3000 kilometers of road are highly damage and 120 main bridges unable to operate (Badan Rekonstruksi dan Rehabilitasi 2006). However, in this paper I cannot capture this situation because I did not take into account the quality of the infrastructure. 

In this paper, I use Human Capital index as proxies for human capital. Average human capital index in Indonesia from year 2000 to 2009 is 68.61. The highest human capital index is in DKI Jakarta Province while the lowest are in Papua province.
As discussed previously, in this paper I use Gross Fixed Capital formation/PMTB as an indicator of Investment. In all province, gross capital fixed formation shows positive growth. Three provinces with the highest GFCF/PMTB are DKI Jakarta, Jawa Barat and Jawa Timur province
Chapter 5
Empirical Findings 

This chapter will present the empirical findings on the impact of water supply and road infrastructure on economic growth in Indonesia. I will present the empirical findings in several parts; first I will look into the impact of these two infrastructure sector on economic growth by controlling for human capital index and Gross Fixed Capital Formation (GFCF) and also see the difference before and after decentralization implemented. Next, I will see the impact of these two infrastructures on growth by considering government quality, fiscal capacity and based on geographic condition. Finally, I will analyze the impact using one period of lag.
5.1 Infrastructure and Economic growth.

As discussed earlier, there are three methods that can be used in analyzing panel data, which are Pooled OLS, fixed effect and Random effect. In this chapter; I will present the econometrics result for all these three methods.

As shown in the table 7 below, using pooled OLS regression, the result shows that water supply is significant and positively affects GDP while road is not statistically significant on GDP
. 
However, under fixed effect model and Random effect model, it shows that all infrastructure variables are positive and statistically significant at 1% level. There are no differences on the sign of both infrastructures under fixed effect and Random effect. To check which model is the appropriate for this analysis, we need to check using Hausman test.
Using hausman test to check whether we should use Random Effect Method (REM) or Fixed Effect Method (FEM), the result shows that we reject the hypothesis (p values 0.0000) that the difference in coefficients is not systematic. Therefore in this paper, the appropriate method used based on Haussmann test is Fixed Effect Model (FEM)

Table 7 Water supply and road Infrastructure impact on growth

	Variable
	Pooled OLS
	Fixed Effect Model
	Random Effect Model

	Water
	0.2083***
	0.0913***
	0.1026***

	
	(0.0448)
	(0.0298)
	(0.0307)

	Road
	0.0774
	0.3029***
	0.1792***

	
	(0.0485)
	(0.0576)
	(0.0546)

	Human Capital
	-0.0429
	0.4602**
	-0.0519

	
	(0.035)
	(0.2075)
	(0.0761)

	GFCF
	0.5636***
	0.2414***
	0.2954***

	
	(0.0245)
	(0.0329)
	(0.0308)

	Intercept
	1.6134***
	3.4473***
	1.4099*

	
	(0.1879)
	(0.8959)
	(0.3559)

	Decentralization
	-0.0092
	0.0668***
	0.0537***

	(dummy)
	(06299)
	(0.8460)
	(0.0181)

	
	
	
	

	R2
	0.7820
	0.5744
	0.5486

	N
	260
	260
	260

	Hausman Test
	
	0.0000
	

	(pro>chi2)
	
	
	


Source : author computation based on statistic of Indonesia dataset from 2000 -2009 
Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.
Under fixed effect model, the coefficient of water infrastructure is 0.091 and road is 0.303. Both this coefficients are statistically significant at 1% level. Therefore, we can interpret that increase in water supply capacity and kilometers of road by 10%, will increase GDP by 0.91 % and 3.03% respectively. This empirical finding provides evidence that water supply and road development affecting growth in Indonesia. Elasticity of water supply infrastructure on growth is more than 3 times lower than that of road infrastructure. There are possibilities to explain why the elasticity of water supply infrastructures is lower; first, it is possible that the amount of water distributed to the community is relatively small and not big enough to contribute on growth. Secondly, low income communities have lower and limited access to piped water supply compares to high income communities. As a result, low income communities or poor communities have to pay higher price for the same amount of water compare to the high income communities because they have to buy water from private water service. Besides that, water supply investment might not directly affect on GDP; water supply will immediately benefit on improvement of human health (Sanctuary, et al. 2005). Therefore, besides look on the impact of water supply on output, it might also need to look into the impact of water supply infrastructure on health; however, as the limitation of data available, this paper will only look into the impact of this water supply infrastructure on GDP.
In this paper, road infrastructure were measured only by the length of the road (kilometers), without considering the quality of the road, it might be possible that quality of road infrastructure will provide higher impact on growth. Based on African Development Bank Group report (2001), declining in the quality of infrastructure in Zimbabwe over the past decade was followed by declining in levels of service provided and growth (African Development Bank 2011). 
For human capital index, it shows that human capital index is positive and significantly influences GDP. 10 percent increase in human capital index will increase GDP by 4.6%. GFCF as indicator for investment also shows positive and significant result. 10 percent increase in GFCF will increase GDP by 2.4%. 
Decentralization which is implemented in 2001 aims to gives each local government freedoms in order to control and allocate their budget. Based on the result on the table 7, it shows that dummy variable of decentralization shows positive and statistically significant at 1 %. This result provides evidence that there are differences on growth measure by GDP before and after decentralization implemented. Economic Growth is higher after decentralization implemented. 

5.1.1 Empirical result by considering government Quality

Quality of government usually influences the quantity and quality of the infrastructure provided. The higher the quality of the government, service provided will be better. Research by Seethepalli et al.(2008) shows that for infrastructure of telecommunication, electricity, and sanitation, higher quality of governance were associated with higher impact on growth, while the impact of water and road are lower in better governance. I build this government quality index based on corruption perception index (CPI) from year 2004 to 2008. High level of corruption (low Corruption Perception Index) will represent low quality of government. As limitation of data on Corruption Perception Index available, I assume that this short time span on CPI data can represent overall period of the analysis from year 2000 to 2009. As discussed in the previous chapter, I divided government quality into three big groups, high, medium and low quality government. 
Table 8 Impact of water and road infrastructures on growth by quality of government 

	Variable
	High Quality
	Medium Quality
	Low Quality

	Water
	0.1477**
	-0.0690*
	0.1093***

	
	(0.0633)
	(0.0389)
	(0.0409)

	Roads
	0.5237***
	0.1604**
	0.3726***

	
	(0.1469)
	(0.0730)
	(0.0870)

	Human Capital
	0.2148
	0.9482***
	0.4695**

	
	(0.7635)
	(0.3531)
	(0.2345)

	GCF
	0.0810
	0.3745***
	0.3034***

	
	(0.0633)
	(0.0691)
	(0.0415)

	Intercept
	2.1325
	5.5675***
	3.5144***

	
	(3.1880)
	(1.4510)
	(1.0549)

	Decentralization
	0.0721**
	0.0085
	0.0816***

	(dummy)
	(0.0357)
	(0.0273)
	(0.0216)

	
	
	
	

	R2
	0.5368
	0.7411
	0.6816

	N
	80
	50
	130


Source : author computation based on statistic of Indonesia dataset from 2000 -2009 
Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.
By considering for quality of the government, the result shows that the impact of water supply and road infrastructure is higher in high quality government compare to medium and low quality government. 10 percent increase in kilometers road development in high quality government will increase GDP by 5.2 percent while it will only increase GDP by 3.7 percent in low quality government. However, the result shows that the impact of water supply in medium quality government is negative (-0.069) and significant, this negative and significant result might be happened because there are omitted variable which is not included in the model which correlated with quality of governance that could decrease the sensitivity of water infrastructure on GDP. 
However, in general, the result provides clear evidence that quality of government plays an important role in affecting growth. 
Dummy variable of decentralization shows positive and significant result in high and low quality of government, while in medium quality, it shows positive sign but not significant. This means that in high and low quality of government, there is any difference on growth after decentralization implemented. After decentralization implemented, the economic growth measure by GDP is higher.
5.1.2  Empirical result by considering fiscal capacity 

Fiscal capacity can also be explain as the income level of the province. Hulten (1996) states that countries with higher income level tend to use the capital stock more effectively which then lead to better growth (Hulten 1996). Therefore, in this paper, I expect to find evidence that province growths are depending on province income/fiscal capacity level. 
Considering fiscal capacity of each province, as shown in table 9 below, the impact of water supply infrastructure on growth is only positive and significant in high fiscal capacity province, while in medium and low fiscal capacity provinces although shows positive sign, but it is not statistically significant. 

Table 9 Impact of water and road infrastructures on growth by fiscal capacity
	Variable
	High Fiscal
	Medium Fiscal
	Low Fiscal

	Water
	0.0995*
	0.0064
	0.0246

	
	(0.0605)
	(0.0849)
	(0.0302)

	Road
	0.1286*
	0.5689***
	0.3025***

	
	(0.0760)
	(0.1508)
	(0.0733)

	Human Capital
	0.3920
	0.0470
	-0.3491

	
	(0.2700)
	(0.6821)
	(0.2900)

	GFCF
	0.3230***
	-0.0367
	0.4164***

	
	(0.0533)
	(0.0826)
	(0.0415)

	Intercept
	3.6687
	0.9918
	-0.3213

	
	(1.0889)
	(2.6579)
	(1.3428)

	Decentralization
	0.0420
	0.0749
	0.1005***

	(dummy)
	(0.0281)
	(0.0483)
	(0.0179)

	
	
	
	

	R2
	0.6683
	0.3491
	0.7993

	N
	70
	60
	130


Source : author computation based on statistic of Indonesia dataset from 2000 -2009

Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.

For road infrastructure, the result shows significant and positive impact in all level of fiscal capacity; however, the elasticity in high fiscal capacity (0.12) is lower than in medium (0.569) and low fiscal capacity (0.302). Higher impact of road infrastructure in middle and low income compare to high fiscal capacity can be explained that it might be possible that in medium and low fiscal capacity province, the road network is limited (low road development), therefore additional road development in medium and low fiscal capacity are expected to give higher impact on growth compare to road development in province with high density of road network. 
5.1.3 Empirical result based on Region 

Considering geographic condition by dividing regions into 5 big regions
, we can see that the impacts of infrastructure are different across regions. Water supply sector shows significant impact only in region Java-Bali, Kalimantan and NTB, NTT, Maluku, Papua while it is not significant in Sumatera and Sulawesi Region. 

Table 10 Impact of water and road infrastructures on growth by region

	Variable
	Region I

(Sumatera)
	Region II

(Java & Bali)
	RegionIII

(Kalimantan)
	Region IV

Sulawesi
	Region V

(Papua, Maluku, NTB & NTT)

	Water
	0.0274
	0.1049*
	0.1442*
	0.0787
	0.2263***

	
	(0.0544)
	(0.0561)
	(0.0789)
	(0.0639)
	(0.0597)

	Road
	0.2828***
	0.2996*
	0.6225***
	0.2140*
	0.3393***

	
	(0.1068)
	(0.1586)
	(0.1203)
	(0.1122)
	(0.1243)

	Human Capital
	-0.2219
	0.1830
	0.1830
	-2.0171*
	1.0863***

	
	(0.4345)
	(0.3488)
	(0.3526)
	(1.0106)
	(0.3618)

	GFCF
	0.0770
	0.4439***
	0.4439
	0.3610***
	0.0328

	
	(0.0692)
	(0.0440)
	(0.0870)
	(0.0780)
	(0.0626)

	Intercept
	0.6018
	2.7564
	2.4551
	-6.5455
	5.1578***

	
	(1.8380)
	(1.8225)
	(1.3696)
	(3.8821)
	(1.4620)

	Decentralization
	0.0714***
	0.0572***
	0.0026
	0.0542***
	0.0929***

	(dummy)
	(0.0377)
	(0.0217)
	(0.0355)
	(0.0343)
	(0.0366)

	
	
	
	
	
	

	R2
	0.3237
	0.8713
	0.8073
	0.8899
	0.5687

	N
	80
	60
	40
	40
	40


Source : author computation based on statistic of Indonesia dataset from 2000 -2009

Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.

For road infrastructure, it shows that road infrastructure is positively and significantly impact on growth in all provinces. The highest road infrastructure impact was in regions Kalimantan. As explained in the interpretation result based on government quality and fiscal capacity, higher elasticity of road in these regions might be occur because these regions are considered as regions with low level of road infrastructure; therefore additional road developments in these regions are expected to produce higher level of growth. 
5.2 Impact of infrastructure on growth using one period lag

In this paper, I also analyze the dynamics of the model by look into the impact of this two infrastructures using one period lag. I assume that infrastructure of water supply and road often need time before their effects on output growth. Based on Gujarati, 2003 there are three main reasons of using lags, first are psychological reason, then technological reason and institutional reasons(Gujarati 2003:663). Cronin et al. (1993) found that it need at least two years lag for telecommunication infrastructure to affected growth and the robust result shown at four years lags while (Cronin et al. 1993), research by Canning (1999) in their analysis found that adding extra lag and lead does not change the impact of infrastructure on growth very much (Canning 1999). Based in this previous research, I want to see if there is any difference impact of using lag on these two infrastructures on economic growth. I will also considering the quality of government, fiscal capacity and regional division on this lag.

5.2.1 Empirical results on the impact of water and road infrastructure on growth using one period lag.

Using one period lag and based on fixed effect model, the result shows that water and road infrastructure show positive and significant impact on growth. 

Table 11 Empirical results using one period lag
	Variable
	Pooled OLS
	Fixed Effect Model
	Random Effect Model

	lag_Water
	0.2151***
	0.1074***
	0.1207***

	
	(0.0467)
	(0.0326)
	(0.0327)

	lag_Road
	0.2151*
	0.2603***
	0.1541***

	
	(0.0499)
	(0.0603)
	(0.0556)

	Human Capital
	-0.0482
	0.3215
	-0.0661

	
	(0.0361)
	(0.2378)
	(0.0743)

	GFCF
	0.5598***
	0.2962***
	0.3374***

	
	(0.0253)
	(0.0331)
	(0.0301)

	Intercept
	1.5891***
	2.9975
	1.4353***

	
	(0.1878)
	(1.0251)
	(0.3491)

	
	
	
	

	R2
	0.7931
	0.5640
	0.5489

	N
	234
	234
	234

	Hausman Test
	
	0.0000
	

	(prob.chi2)
	
	
	


Source : author computation based on statistic of Indonesia dataset from 2000 -2009

Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.

Compare to the previous results without using lag, the elasticity of water supply is slightly higher when using one period of lag while for road infrastructure; the elasticity is slightly lower after using one period of lag. However, in general, it shows that there is no significant difference on the impact when using one period of lag and without lag. 

5.2.2 Empirical result on the impact of infrastructure on growth using one period of lag and based on quality of government.

Considering quality the government and using one period lag, the impact of water supply and road infrastructure in high quality government is higher when using one period of lag than without a lag. While in low quality government, there is no significant difference on the impact of these two infrastructures on growth 
Table 12 Empirical result using one period of lag and based on quality of government
	Variable
	High Quality
	Medium Quality
	Low Quality

	lag_Water
	0.2240***
	-0.0718
	0.1142***

	
	(0.0661)
	(0.0431)
	(0.0465)

	lag_Roads
	0.6051***
	0.1059
	0.3355***

	
	(0.1520)
	(0.0785)
	(0.0976)

	Human Capital
	1.1754
	0.7732*
	0.3059

	
	(0.8512)
	(0.3958)
	(0.2771)

	GCF
	0.1160*
	0.4173***
	0.3514***

	
	(0.0613)
	(0.0699)
	(0.0423)

	Intercept
	6.2455*
	4.9319***
	2.9033**

	
	(3.5400)
	(1.6226)
	(1.2507)

	
	
	
	

	R2
	0.5676
	0.7332
	0.6579

	N
	90
	60
	130


Source : author computation based on statistic of Indonesia dataset from 2000 -2009

Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.

5.2.3 Empirical result on the impact of infrastructure on growth using one period of lag and based on fiscal capacity.

Using one period of lag and control for fiscal capacity, the result shows that water supply infrastructure is not significant in all level of fiscal capacity, while for road infrastructure it shows positive and significant impact in all level of fiscal. Compare to the result without using lag, the result are slightly lower when using one period of lag.
Table 13 Empirical result using one period of lag and based on fiscal capacity
	Variable
	High Fiscal
	Medium Fiscal
	Low Fiscal

	lag_water
	0.0375
	0.1015
	0.0501

	
	(0.0614)
	(0.0916)
	(0.0347)

	lag_road
	0.1603**
	0.4971***
	0.2489***

	
	(0.0747)
	(0.1520)
	(0.0803)

	Human Capital
	0.0150
	0.4230
	-0.2177

	
	(0.2700)
	(0.8688)
	(0.3277)

	GFCF
	0.3266***
	0.0630
	0.4793***

	
	(0.0489)
	(0.0911)
	(0.0407)

	Intercept
	2.1443
	2.6872
	0.4573

	
	(1.0964)
	(3.3514)
	(1.5153)

	
	
	
	

	R2
	0.6902
	0.3137
	0.7819

	N
	63
	54
	117


Source : author computation based on statistic of Indonesia dataset from 2000 -2009

Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.

5.2.4 Empirical result on the impact of infrastructure on growth using one period of lag and based on region.

The result shows that based on region division and using one period lag, water supply infrastructure affect growth significantly in region Java and Bali, Sulawesi and Papua, Maluku, NTB and NTT, while road infrastructure affect growth in region Sumatera, Kalimantan and Papua, Maluku, NTB and NTT. 
Table 14 Empirical result using one period of lag and based on region
	Variable
	Region I

(Sumatera)
	Region II

(Java & Bali)
	RegionIII

(Kalimantan)
	Region IV

Sulawesi
	Region V

(Papua, Maluku, NTB & NTT)

	lag_water
	0.0740
	0.2144***
	0.0526
	0.1258*
	0.1659*

	
	(0.0591)
	(0.0581)
	(0.0802)
	(0.0674)
	(0.0834)

	lag_road
	0.2088*
	0.1160
	0.5602***
	0.0868
	0.3155*

	
	(0.1104)
	(0.1595)
	(0.1014)
	(0.1153)
	(0.1560)

	Human Capital
	-0.4961
	0.3459
	0.4540
	-2.0176*
	0.7243

	
	(0.4900)
	(0.3763)
	(0.3399)
	(1.0187)
	(0.5319)

	GFCF
	0.1541**
	0.4352***
	0.2695***
	0.4135***
	0.0923

	
	(0.0733)
	(0.0399)
	(0.0779)
	(0.0717)
	(0.0800)

	Intercept
	-0.3829
	3.6875
	3.1257
	-6.2829***
	3.8845

	
	(2.0786)
	(1.9700)
	(1.2909)
	(3.8790)
	(2.1690)

	
	
	
	
	
	

	R2
	0.3220
	0.8788
	0.8029
	0.8850
	0.3711

	N
	72
	54
	36
	36
	36

	
	
	
	
	
	


Source : author computation based on statistic of Indonesia dataset from 2000 -2009

 Note : The numbers in parentheses are standard errors,  *, **, ***  indicate significance at the 10 per cent, 5 per cent, and 1 per cent levels, respectively.

When I Compare to the previous result, for water supply infrastructure, there are no significance difference result when using one period lag and without lag. However, for road, using one period lag, the impact of road on growth in region Java, Bali and Sulawesi becomes insignificant.
5.2.5 Overall Findings and comparison with the Literature

In general, the result of this paper shows that water supply and road infrastructure are significantly and positively impact on growth. This result is similar with the previous result which shows that infrastructure will positively impact on growth. Under the assumption used by Canning and Pedroni (2004), it seems that water supply and road infrastructure provided in Indonesia is still below their optimum level, therefore adding more infrastructures will increase the output. The impact of water supply infrastructure on economic growth measured by GDP is about three times lower than that of road infrastructure. Compare to the result provided by Lewis (1998), the results are different. Lewis shows that elasticity of water supply on growth in Kenya appears to be greater than road while this paper find the contrary. This difference might be because of different level of infrastructures provided in the area of the study. 
This paper also provides clear evidence that there are significance differences before and after decentralization implemented. The dummy of decentralization shows positive and significant result which means that after decentralization implemented, the growth is higher. 
Divide the provinces based on quality of government, this paper shows that quality of government is important in affecting growth, better quality of government provide higher impact on growth. This result is in line with the research by Esfahani et al.(2003) which shows that better growth can be achieved through better institutional and organizational. Compare to the previous research by Seethepali et.al (2008) and considering on government quality, the result of this research are slightly different, Seethepali et al. in their analysis shows that for water and road infrastructure, higher quality of governance associated with lower impact on growth. However, in their analysis Setthepalli et al. explain that negative impact of water supply and road might be because of omitted variable or other variables correlated with high quality of governance which is not included in the analysis that could decrease the sensitivity of road and water infrastructure on GDP, such as better air transportation (Seethepali et.al, 2008).
When considering the fiscal capacity, this research found that water supply infrastructure are only positive and significantly affect growth in high fiscal capacity province while for medium and low fiscal, the impact of  water supply is insignificant. However, for road infrastructure, the result shows that elasticity of road infrastructure on GDP is higher in medium (0.569) and low fiscal capacity province (0.302) than in high fiscal capacity province (0.129). This result is quite similar with the result provided by Seethepali et al. This might condition might be happened because the road infrastructure provided in medium and low fiscal capacity province is still far below their optimum level or low level of road infrastructure development, therefore adding more road infrastructure in this province will expected to provide higher level of growth compare with high fiscal capacity province. Moreover, this result might be also explained because of omitted variable bias.
Considering geographic condition, this paper shows that there are significant differences on the impact of these two infrastructures across regions. Water supply infrastructure shows significant and positive result only in region Java-Bali, Kalimantan and NTB, NTT, Maluku, Papua while it is not significant in Sumatera and Sulawesi Region. For road infrastructure, it shows that the highest impact of road infrastructure was in Kalimantan region, which is about two times higher compare to other regions. This result is opposing with the result found by Estache et al.(2005) where they found that there are no difference impact of growth based on geographical condition in Sub Saharan Africa.

Using one lag period in the model, the result shows are quite similar with the result by Canning (1999) where there are no significant difference result on the impact of water supply and road infrastructure on growth when using one period of lag and without lag. 
Chapter 6 
Conclusion 

This paper aims to analyze the impact of water supply and road infrastructure on growth. Water supply is considered as public utilities while road infrastructure consider as public works. I use growth measured by GDP per capita. Using data of water supply and road infrastructure from 26 provinces in Indonesia from year 2000 to 2009, the result from the analysis provides evidence that water supply and road infrastructure are positively and significantly impact on growth. Elasticity of road infrastructure on growth is higher than water supply infrastructure. 

In this paper, I also control for government quality which is build based on the corruption perception index (CPI), fiscal capacity, and geographical condition.  I also investigate if there are any differences of growth before and after decentralization implemented. The result provides clear evidence that government quality plays an important role on growth. Higher quality of government provides higher impact on growth. This paper also found that water supply only shows significant result at province with high fiscal capacity. While for road sector, although significant in all sector, the highest elasticity were in province with medium and low fiscal. 
Based on regional division, the result shows that the impact of water supply sector on growth is significant in region Java-Bali, Kalimantan and NTB, NTT, Maluku, Papua, while it is not significant for region Sumatera and Sulawesi. The impacts of road infrastructure are significant in all regions. 

When using one period of lag in the model, the result shows that in general, there is no significance difference result between using one period of lag and without lag. 
Overall, this paper shows that water supply and road infrastructure is positive and significantly affects growth. The impact of these two infrastructures on growth also depends on the quality of the government, fiscal capacity and geographic conditions.

As this paper only use water supply and road infrastructure to measure growth, further research is needed to investigate the impact of infrastructure by adding more infrastructure variables and with longer period of data. Furthermore, in this paper I use data of total length of road without considering the quality of the road, therefore for further research; it might be better if consider on the quality of the road. 
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Figure 3 Proportion of Households Who Have Access to Drinking Water Sources in Urban, Rural and Total, by Province, Year 2009
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Appendices
Appendix 1 Fiscal Capacity Classification
	Prov.id
	Provinces
	2005
	2006
	2007
	2008
	2009
	Average
	Category

	1
	NAD
	0.703
	0.710
	0.575
	0.576
	1.005
	0.714
	Medium

	2
	Sumatera Utara
	0.363
	0.331
	0.279
	0.327
	0.565
	0.373
	Low

	3
	Sumatera Barat
	0.443
	0.458
	0.417
	0.532
	0.976
	0.565
	Medium

	4
	Riau (incl. Kep. Riau)
	0.721
	1.234
	1.300
	1.515
	2.593
	1.473
	High

	5
	Jambi
	0.721
	0.680
	0.706
	1.058
	1.382
	0.909
	Medium

	6
	Sumatera Selatan (incl.Bangka Belitung)
	0.804
	0.837
	0.898
	1.110
	1.774
	1.085
	High

	7
	Bengkulu
	0.341
	0.299
	0.321
	0.485
	0.596
	0.408
	Low

	8
	Lampung
	0.206
	0.179
	0.178
	0.204
	0.287
	0.211
	Low

	9
	Daerah Khusus Ibukota Jakarta
	11.787
	11.726
	8.116
	7.601
	7.933
	9.432
	Very High

	10
	Jawa Barat (incl. Banten)
	0.483
	0.506
	0.373
	0.460
	0.634
	0.491
	Low

	11
	Jawa Tengah 
	0.153
	0.156
	
	0.175
	0.241
	0.182
	Low

	12
	DI Yogyakarta
	0.263
	0.303
	0.279
	0.537
	0.501
	0.377
	Low

	13
	Jawa Timur
	0.189
	0.202
	0.471
	0.226
	0.309
	0.280
	Low

	14
	Bali
	0.988
	1.129
	1.010
	1.490
	2.116
	1.346
	High

	15
	Nusa Tenggara Barat
	0.179
	0.141
	0.134
	0.163
	0.224
	0.168
	Low

	16
	Nusa Tenggara Timur
	0.133
	0.130
	0.348
	0.189
	0.297
	0.219
	Low

	17
	Kalimantan Barat
	0.355
	0.374
	0.000
	0.492
	0.788
	0.402
	Low

	18
	Kalimantan Tengah
	0.886
	0.952
	1.017
	1.280
	1.736
	1.174
	High

	19
	Kalimantan Selatan
	0.896
	0.996
	1.061
	1.482
	2.449
	1.377
	High

	20
	Kalimantan Timur
	3.793
	3.282
	3.821
	4.297
	4.966
	4.032
	Very High

	21
	Sulawesi Utara (incl. Gorontalo)
	0.530
	0.441
	0.292
	0.508
	0.783
	0.511
	Medium

	22
	Sulawesi Tengah
	0.256
	0.239
	0.254
	0.337
	0.502
	0.318
	Low

	23
	Sulawesi Selatan (incl. Sulawesi Barat)
	0.124
	0.130
	0.323
	0.456
	0.668
	0.340
	Low

	24
	Sulawesi Tenggara
	0.222
	0.000
	0.000
	0.319
	0.522
	0.213
	Low

	25
	Maluku (incl. Maluku utara)
	0.675
	0.556
	0.551
	0.900
	0.977
	0.732
	Medium

	26
	Papua (incl. Papua Barat)
	0.223
	0.542
	0.549
	0.607
	0.821
	0.548
	Medium


Source : Ministry of finance (2005-2009)
Appendix 2 - Data Explorer 
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Human Capital Index
Appendix 3 - Regression Result 
Pooled OLS
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       _cons     1.613478   .1879528     8.58   0.000     1.243334    1.983623

      decent    -.0092178   .0629969    -0.15   0.884    -.1332806     .114845

     ln_pmtb     .5636517    .024503    23.00   0.000     .5153967    .6119068

       ln_hc    -.0429378   .0352462    -1.22   0.224    -.1123499    .0264743

     ln_road     .0774507   .0485412     1.60   0.112    -.0181438    .1730452

    ln_water     .2083246   .0448412     4.65   0.000     .1200168    .2966325

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    106.203351   259  .410051548           Root MSE      =  .30192

                                                       Adj R-squared =  0.7777

    Residual    23.1538483   254  .091156883           R-squared     =  0.7820

       Model    83.0495027     5  16.6099005           Prob > F      =  0.0000

                                                       F(  5,   254) =  182.21

      Source         SS       df       MS              Number of obs =     260

. reg ln_gdp ln_water ln_road ln_hc ln_pmtb decent


Fixed Effect
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F test that all u_i=0:     F(25, 229) =   144.86             Prob > F = 0.0000

                                                                              

         rho    .98985707   (fraction of variance due to u_i)

     sigma_e    .07754459

     sigma_u    .76604799

                                                                              

       _cons     3.477326   .8959004     3.88   0.000     1.712064    5.242587

      decent     .0667935   .0172008     3.88   0.000     .0329014    .1006856

     ln_pmtb     .2413745   .0329981     7.31   0.000     .1763558    .3063933

       ln_hc     .4602236   .2075521     2.22   0.028     .0512677    .8691795

     ln_road     .3028667    .057648     5.25   0.000     .1892784    .4164549

    ln_water     .0913086   .0298222     3.06   0.002     .0325476    .1500695

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.5760                        Prob > F           =    0.0000

                                                F(5,229)           =     61.80

       overall = 0.0640                                        max =        10

       between = 0.0577                                        avg =      10.0

R-sq:  within  = 0.5744                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =        26

Fixed-effects (within) regression               Number of obs      =       260

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Random Effect

[image: image12.emf] 
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         rho    .94177787   (fraction of variance due to u_i)

     sigma_e    .07754459

     sigma_u    .31187582

                                                                              

       _cons     1.409978    .355919     3.96   0.000     .7123893    2.107566

  _Idecent_1      .053671   .0181755     2.95   0.003     .0180478    .0892943

     ln_pmtb     .2953739   .0308403     9.58   0.000     .2349282    .3558197

       ln_hc    -.0519104   .0761679    -0.68   0.496    -.2011968     .097376

     ln_road     .1792197   .0546111     3.28   0.001      .072184    .2862553

    ln_water     .1026468   .0307234     3.34   0.001       .04243    .1628636

                                                                              

      ln_gdp        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0000

                                                Wald chi2(5)       =    310.86

       overall = 0.7290                                        max =        10

       between = 0.7535                                        avg =      10.0

R-sq:  within  = 0.5486                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =        26

Random-effects GLS regression                   Number of obs      =       260

i.decent          _Idecent_0-1        (naturally coded; _Idecent_0 omitted)

. xi: xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb i.decent,re


Hausman Test
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                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =       46.18

                  chi2(4) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

     ln_pmtb      .2413745     .2953739       -.0539994        .0117369

       ln_hc      .4602236    -.0519104         .512134        .1930707

     ln_road      .3028667     .1792197         .123647         .018464

    ln_water      .0913086     .1026468       -.0113382               .

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random


Appendix 4 - Regression Result – By Government Quality

High Quality Government
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F test that all u_i=0:     F(7, 67) =    47.83               Prob > F = 0.0000

                                                                              

         rho    .96244348   (fraction of variance due to u_i)

     sigma_e    .08825679

     sigma_u    .44677929

                                                                              

       _cons     2.132488   3.187958     0.67   0.506    -4.230704    8.495679

      decent     .0720662    .035651     2.02   0.047     .0009065    .1432258

     ln_pmtb     .0810357   .0632766     1.28   0.205     -.045265    .2073363

       ln_hc     .2147925   .7635146     0.28   0.779    -1.309189    1.738774

     ln_road     .5236647    .146904     3.56   0.001      .230443    .8168864

    ln_water     .1477366   .0633111     2.33   0.023     .0213672     .274106

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.8517                        Prob > F           =    0.0000

                                                F(5,67)            =     15.53

       overall = 0.2361                                        max =        10

       between = 0.2354                                        avg =      10.0

R-sq:  within  = 0.5368                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         8

Fixed-effects (within) regression               Number of obs      =        80


Medium Quality Government
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F test that all u_i=0:     F(4, 40) =   432.71               Prob > F = 0.0000

                                                                              

         rho    .99450747   (fraction of variance due to u_i)

     sigma_e    .05136157

     sigma_u    .69112405

                                                                              

       _cons      5.56754   1.451047     3.84   0.000     2.634865    8.500216

      decent     .0085251   .0272855     0.31   0.756     -.046621    .0636711

     ln_pmtb     .3745141   .0690811     5.42   0.000      .234896    .5141323

       ln_hc     .9482272   .3530523     2.69   0.010     .2346819    1.661772

     ln_road      .160407   .0730486     2.20   0.034     .0127703    .3080438

    ln_water    -.0690401   .0388733    -1.78   0.083    -.1476061    .0095258

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = 0.0289                         Prob > F           =    0.0000

                                                F(5,40)            =     22.90

       overall = 0.5074                                        max =        10

       between = 0.5049                                        avg =      10.0

R-sq:  within  = 0.7411                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         5

Fixed-effects (within) regression               Number of obs      =        50


Low Quality Government
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F test that all u_i=0:     F(12, 112) =    93.82             Prob > F = 0.0000

                                                                              

         rho    .99467296   (fraction of variance due to u_i)

     sigma_e     .0695368

     sigma_u    .95019289

                                                                              

       _cons     3.514406   1.054936     3.33   0.001     1.424186    5.604626

      decent     .0816033   .0216232     3.77   0.000     .0387596     .124447

     ln_pmtb      .303403   .0414845     7.31   0.000     .2212067    .3855993

       ln_hc     .4694924   .2344502     2.00   0.048     .0049594    .9340254

     ln_road     .3725525   .0869608     4.28   0.000     .2002507    .5448542

    ln_water     .1093484   .0408826     2.67   0.009     .0283447     .190352

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.6726                        Prob > F           =    0.0000

                                                F(5,112)           =     47.95

       overall = 0.0136                                        max =        10

       between = 0.0100                                        avg =      10.0

R-sq:  within  = 0.6816                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =        13

Fixed-effects (within) regression               Number of obs      =       130

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Appendix 5 - Regression Result – By Fiscal Capacity

High Fiscal Capacity
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F test that all u_i=0:     F(6, 58) =   245.54               Prob > F = 0.0000

                                                                              

         rho    .98979191   (fraction of variance due to u_i)

     sigma_e    .06198303

     sigma_u    .61034097

                                                                              

       _cons     3.668781   1.088923     3.37   0.001     1.489064    5.848497

      decent     .0420036   .0280736     1.50   0.140    -.0141917    .0981989

     ln_pmtb     .3229911   .0533112     6.06   0.000     .2162772     .429705

       ln_hc      .392003   .2700234     1.45   0.152    -.1485075    .9325136

     ln_road     .1285662   .0759618     1.69   0.096    -.0234879    .2806203

    ln_water      .099546   .0605458     1.64   0.106    -.0216497    .2207417

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = 0.1792                         Prob > F           =    0.0000

                                                F(5,58)            =     23.37

       overall = 0.3853                                        max =        10

       between = 0.3810                                        avg =      10.0

R-sq:  within  = 0.6683                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         7

Fixed-effects (within) regression               Number of obs      =        70

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Medium Fiscal Capacity 
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F test that all u_i=0:     F(5, 49) =    10.87               Prob > F = 0.0000

                                                                              

         rho    .96281487   (fraction of variance due to u_i)

     sigma_e    .09647464

     sigma_u    .49090777

                                                                              

       _cons     .9918789   2.657988     0.37   0.711    -4.349547    6.333305

      decent     .0748983   .0482902     1.55   0.127    -.0221446    .1719411

     ln_pmtb    -.0366649   .0826061    -0.44   0.659    -.2026681    .1293382

       ln_hc     .0470152   .6820909     0.07   0.945    -1.323698    1.417728

     ln_road     .5689296   .1507759     3.77   0.000     .2659342     .871925

    ln_water     .0063869   .0848897     0.08   0.940    -.1642053    .1769791

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.1239                        Prob > F           =    0.0006

                                                F(5,49)            =      5.26

       overall = 0.0551                                        max =        10

       between = 0.0410                                        avg =      10.0

R-sq:  within  = 0.3491                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         6

Fixed-effects (within) regression               Number of obs      =        60

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Low Fiscal Capacity
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F test that all u_i=0:     F(12, 112) =    80.19             Prob > F = 0.0000

                                                                              

         rho    .94682691   (fraction of variance due to u_i)

     sigma_e    .05777584

     sigma_u    .24380108

                                                                              

       _cons    -.3213498   1.342776    -0.24   0.811    -2.981888    2.339189

      decent     .1005193   .0179434     5.60   0.000     .0649668    .1360718

     ln_pmtb     .4164206   .0415216    10.03   0.000     .3341509    .4986902

       ln_hc    -.3491131   .2900288    -1.20   0.231     -.923768    .2255418

     ln_road     .3025116    .073335     4.13   0.000     .1572078    .4478155

    ln_water     .0245548   .0302092     0.81   0.418    -.0353009    .0844104

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.4665                        Prob > F           =    0.0000

                                                F(5,112)           =     89.21

       overall = 0.5406                                        max =        10

       between = 0.5125                                        avg =      10.0

R-sq:  within  = 0.7993                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =        13

Fixed-effects (within) regression               Number of obs      =       130

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Appendix 6 - Regression Result – By Region

Region I
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F test that all u_i=0:     F(7, 67) =    42.19               Prob > F = 0.0000

                                                                              

         rho     .9551931   (fraction of variance due to u_i)

     sigma_e    .09404097

     sigma_u    .43420042

                                                                              

       _cons     .6018969   1.838043     0.33   0.744    -3.066853    4.270646

      decent      .071385    .037683     1.89   0.062    -.0038305    .1466005

     ln_pmtb     .0770201   .0691942     1.11   0.270    -.0610921    .2151324

       ln_hc    -.2219283   .4345261    -0.51   0.611    -1.089246    .6453894

     ln_road     .2828105   .1067966     2.65   0.010     .0696436    .4959774

    ln_water     .0274435   .0544172     0.50   0.616    -.0811736    .1360606

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = 0.3993                         Prob > F           =    0.0001

                                                F(5,67)            =      6.41

       overall = 0.3744                                        max =        10

       between = 0.4063                                        avg =      10.0

R-sq:  within  = 0.3237                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         8

Fixed-effects (within) regression               Number of obs      =        80

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Region II
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F test that all u_i=0:     F(5, 49) =    17.06               Prob > F = 0.0000

                                                                              

         rho    .99072669   (fraction of variance due to u_i)

     sigma_e    .04595273

     sigma_u    .47497511

                                                                              

       _cons     2.756415   1.822595     1.51   0.137    -.9062277    6.419057

      decent     .0571987   .0216742     2.64   0.011     .0136427    .1007546

     ln_pmtb      .443892   .0440151    10.09   0.000     .3554405    .5323436

       ln_hc     .1829736   .3488048     0.52   0.602    -.5179759     .883923

     ln_road     .2995613   .1586035     1.89   0.065    -.0191643    .6182869

    ln_water     .1048894   .0560924     1.87   0.067    -.0078325    .2176113

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.1438                        Prob > F           =    0.0000

                                                F(5,49)            =     66.33

       overall = 0.5989                                        max =        10

       between = 0.5911                                        avg =      10.0

R-sq:  within  = 0.8713                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         6

Fixed-effects (within) regression               Number of obs      =        60

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Region III
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F test that all u_i=0:     F(3, 31) =   147.25               Prob > F = 0.0000

                                                                              

         rho    .99475828   (fraction of variance due to u_i)

     sigma_e    .05089556

     sigma_u    .70113503

                                                                              

       _cons     2.455172   1.369612     1.79   0.083    -.3381694    5.248514

      decent    -.0026408   .0325594    -0.08   0.936    -.0690462    .0637646

     ln_pmtb     .1310768    .086953     1.51   0.142     -.046265    .3084185

       ln_hc     .2698179    .352561     0.77   0.450     -.449235    .9888709

     ln_road     .6224705    .120307     5.17   0.000     .3771028    .8678382

    ln_water     .1441974   .0789241     1.83   0.077    -.0167694    .3051642

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = 0.0927                         Prob > F           =    0.0000

                                                F(5,31)            =     25.97

       overall = 0.2921                                        max =        10

       between = 0.2821                                        avg =      10.0

R-sq:  within  = 0.8073                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         4

Fixed-effects (within) regression               Number of obs      =        40

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Region IV
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F test that all u_i=0:     F(3, 31) =    10.40               Prob > F = 0.0001

                                                                              

         rho    .99816273   (fraction of variance due to u_i)

     sigma_e    .05482698

     sigma_u    1.2779343

                                                                              

       _cons    -6.545476   3.882173    -1.69   0.102    -14.46322    1.372268

      decent     .0542499   .0342675     1.58   0.124    -.0156391     .124139

     ln_pmtb     .3609736   .0780138     4.63   0.000     .2018634    .5200839

       ln_hc    -2.017138   1.010577    -2.00   0.055    -4.078224     .043948

     ln_road     .2140051   .1122182     1.91   0.066    -.0148655    .4428756

    ln_water     .0787418   .0639096     1.23   0.227    -.0516026    .2090862

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.9895                        Prob > F           =    0.0000

                                                F(5,31)            =     50.09

       overall = 0.0312                                        max =        10

       between = 0.0233                                        avg =      10.0

R-sq:  within  = 0.8899                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         4

Fixed-effects (within) regression               Number of obs      =        40

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Region V
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F test that all u_i=0:     F(3, 31) =    20.28               Prob > F = 0.0000

                                                                              

         rho     .9896708   (fraction of variance due to u_i)

     sigma_e    .06379525

     sigma_u    .62445385

                                                                              

       _cons     5.157835   1.462069     3.53   0.001     2.175926    8.139743

      decent     .0928968   .0365505     2.54   0.016     .0183516     .167442

     ln_pmtb     .0327658   .0626032     0.52   0.604    -.0949144    .1604459

       ln_hc     1.086255   .3617786     3.00   0.005     .3484025    1.824107

     ln_road     .3393149   .1242549     2.73   0.010     .0858953    .5927344

    ln_water     .2263201   .0596791     3.79   0.001     .1046038    .3480363

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.3218                        Prob > F           =    0.0001

                                                F(5,31)            =      8.18

       overall = 0.2181                                        max =        10

       between = 0.2123                                        avg =      10.0

R-sq:  within  = 0.5687                         Obs per group: min =        10

Group variable: province_id                     Number of groups   =         4

Fixed-effects (within) regression               Number of obs      =        40

. xtreg  ln_gdp ln_water ln_road ln_hc ln_pmtb decent,fe


Appendix 7- Regression Result – Using One Period of lag

Pooled OLS
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       _cons     1.589156   .1878895     8.46   0.000     1.218943    1.959369

     ln_pmtb     .5598408   .0252593    22.16   0.000     .5100705    .6096111

       ln_hc    -.0482049    .036102    -1.34   0.183    -.1193394    .0229296

              

         L1.     .0811355   .0498694     1.63   0.105     -.017126     .179397

     ln_road  

              

         L1.      .215095   .0466654     4.61   0.000     .1231467    .3070434

    ln_water  

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    94.1722477   233  .404172737           Root MSE      =   .2917

                                                       Adj R-squared =  0.7895

    Residual    19.4856561   229  .085090201           R-squared     =  0.7931

       Model    74.6865916     4  18.6716479           Prob > F      =  0.0000

                                                       F(  4,   229) =  219.43

      Source         SS       df       MS              Number of obs =     234

. reg ln_gdp l.ln_water l.ln_road ln_hc ln_pmtb


Fixed Effect
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F test that all u_i=0:     F(25, 204) =   133.92             Prob > F = 0.0000

                                                                              

         rho    .98572239   (fraction of variance due to u_i)

     sigma_e    .07406543

     sigma_u    .61541083

                                                                              

       _cons      2.99759    1.02514     2.92   0.004     .9763603    5.018819

     ln_pmtb     .2961864   .0331033     8.95   0.000      .230918    .3614549

       ln_hc     .3214514   .2377752     1.35   0.178    -.1473607    .7902634

              

         L1.     .2603144    .060251     4.32   0.000     .1415198     .379109

     ln_road  

              

         L1.     .1074202   .0325911     3.30   0.001     .0431617    .1716787

    ln_water  

                                                                              

      ln_gdp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = -0.3451                        Prob > F           =    0.0000

                                                F(4,204)           =     65.96

       overall = 0.1910                                        max =         9

       between = 0.1836                                        avg =       9.0

R-sq:  within  = 0.5640                         Obs per group: min =         9

Group variable: province_id                     Number of groups   =        26

Fixed-effects (within) regression               Number of obs      =       234

. xtreg  ln_gdp l.ln_water l.ln_road ln_hc ln_pmtb ,fe


Random Effect
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         rho    .94386537   (fraction of variance due to u_i)

     sigma_e    .07406543

     sigma_u    .30370722

                                                                              

       _cons      1.43525   .3491804     4.11   0.000     .7508691    2.119631

     ln_pmtb     .3374283   .0300652    11.22   0.000     .2785016    .3963551

       ln_hc    -.0660573   .0742692    -0.89   0.374    -.2116223    .0795076

              

         L1.     .1541446   .0555862     2.77   0.006     .0451977    .2630914

     ln_road  

              

         L1.     .1207395   .0327022     3.69   0.000     .0566443    .1848346

    ln_water  

                                                                              

      ln_gdp        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0000

                                                Wald chi2(4)       =    297.96

       overall = 0.7758                                        max =         9

       between = 0.7931                                        avg =       9.0

R-sq:  within  = 0.5489                         Obs per group: min =         9

Group variable: province_id                     Number of groups   =        26

Random-effects GLS regression                   Number of obs      =       234

. xtreg  ln_gdp l.ln_water l.ln_road ln_hc ln_pmtb ,re


Hausman Test

[image: image28.emf] 
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                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =      145.19

                  chi2(4) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

     ln_pmtb      .2961864     .3374283       -.0412419        .0138531

       ln_hc      .3214514    -.0660573        .3875087        .2258786

   L.ln_road      .2603144     .1541446        .1061699        .0232458

  L.ln_water      .1074202     .1207395       -.0133193               .

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random

 

Rural





Map � SEQ Map \* ARABIC �1��Map of Indonesia





Urban














� From 351 PDAM located across provinces, only 37,3 % PDAM are in healthy financial condition, while 26% in unhealthy and 36,1% in severe condition �ADDIN RW.CITE{{98 Statistic of Indonesia 2009}}�(Statistic of Indonesia 2009)�. 


� In order to increase the water tariff, PDAM need approval from legislative which known need long process and usually end up with rejection of the tariff adjustment. Therefore, tariff given to the customer does not consider the financial stability of the PDAM even though in fact the customers are willing to pay with the higher price 


� Households with sources of drinking water comes from tap water, rain water, and pumps / wells, protected wells, protected springs with a distance of> = 10 m of sewage storage


� Provinces with the highest proportion of households with access to proper sources of drinking water among others are D.I Yogyakarta, Bali, and Sulawesi. Meanwhile, Jakarta, Aceh, and Bengkulu are the three provinces with the proportion of households with the lowest access to proper sources of drinking water


� Statistic of Indonesia categorize road into two categories, First, based on surface type (Paved and non Paved ) and second, based on road condition (Good, moderate, and bad). Based on responsibilities to maintain road, statistic of Indonesia also divided into National, Province and District road.


� “Infrastructure”, Merriam-Webster online, 20 June 2012


� Gross Capital Fixed Formation (PMTB) is accounting for capital goods from abroad as the new capital goods in the country, because its value has not been taken into account economically. Capital goods can also be defined as goods or equipment used in the production process over and over again and has a service life of one year or more


� Respondents of this survey targeted the on consultants and business people that have experience and interaction with public institutions / government, both in the context of service or business.


� See : � HYPERLINK "http://www.ipkindonesia.org/en/" �http://www.ipkindonesia.org/en/� , accessed 12 July 2012


� The latest data available on Corruption perception index is in year 2010. Because this research paper analyzes the impact using data from year 2000 to 2009, I only used data of CPI from year 2004 to 2008.


� See : � HYPERLINK "http://www.anggaran.depkeu.go.id/peraturan/PMK%20174%20-%202009.pdf" �http://www.anggaran.depkeu.go.id/peraturan/PMK%20174%20-%202009.pdf� , accessed 12 July 2012


� Ministry of finance divided fiscal capacity into 4 (four) categories based on the fiscal capacity Index. Index lower than 0.5 consider as province with low fiscal capacity, then index between 0.5 until 1 is consider as medium, between 1 and 2 is consider as high, and higher than 2 is consider as very high.


� This is common region divisions used by Statistic of Indonesia.


� Riau and Kalimantan Timur are provinces which their main incomes are from natural and mineral resource including oil, gas and coal mining. While, Jakarta is the capital city of Indonesia.


� Complete econometric result using STATA are available in Appendix 


� Sumatera in Region I, Java and bali in Region II, Kalimantan in Region III, Sulawesi in Region IV and Others province ( Papua, Maluku, NTB and NTT) in Region V
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