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Abstract
The main objective of this paper is to examine the effect of fiscal decentralization implementation on local economic growth in Sumatera Barat Province. A sample of cross section data which covers 15 city (kota) and regency (kabupaten) in Sumatera Barat during ten year (the period 2001-2010) is employed to test whether fiscal decentralization affect on economic growth positively and significantly. The result from panel data estimation yields evidence that there is positive relationship between fiscal decentralization and local economic growth in Sumatera Barat. The findings suggest that the increase change of fiscal decentralization degree will contribute to stimulate local economic growth. The further analysis also confirms that other variables which are considered as determinant of economic growth influence local economic growth significantly.

Relevance to Development Studies

Generally, fiscal decentralization is considered play important role to improve economic development. This is because there is devolution of fiscal power from higher level government to lower level government. It could provide public service and infrastructure efficiently.  There are some evidences which indicate fiscal decentralization affect growth positively. However, this claim could not be generalized for all country or regions.
In Indonesia, fiscal decentralization is given to second level government (city and regency). It could be a possibility that there is a different effect of fiscal decentralization on economic growth. Therefore, this paper tries to seek the effect of fiscal decentralization on specific region in Indonesia (this case is Sumatera Barat). This will contribute in analyzing a fiscal policy implementation in Indonesia. In turn, a central government could consider a better policy to increase development in terms of local regions in Indonesia
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Chapter 1
Introduction

1.1 Background
Fiscal decentralization and local autonomy have become an interesting topic until today because studies about fiscal decentralization are not only considered from economic perspective but also from other perspective such as politic, geographic, other subjects
Another reasons related to study about fiscal decentralization is that because sometimes the findings do not give the same conclusion among researchers about the effect of fiscal decentralization on economic growth. Some experts like Davoodi and Zou (1998) showed that fiscal decentralization did not give significant effect on economic growth in developing country. Meanwhile, Iimi (2005) and Malik (2006) obtained different result which is fiscal decentralization gives positive effect on economic growth. 

Based on the fact mentioned above, there is an ambiguity on the relationship between fiscal decentralization and economic growth. The difference results in study on the effect of fiscal decentralization gives possibilities for further study for understanding the relationship between fiscal decentralization and economic growth. Moreover, the implementation of fiscal decentralization in Indonesia is based on the Law No. 22 of 199, about local government, and the law No. 25 of 1999 about intergovernmental fiscal relationship. Both of the laws are revised using the Law No. 32 of 2004 and the Law No. 33 of 2004.

Local autonomy and fiscal decentralization give the right for local government to find own revenue and allocate it based on development priority. Regional development is a part of national development, therefore, the development in Sumatera Barat Province in terms of regency and city is to support national development aim.

The implementation of fiscal decentralization will give optimal benefit if it is followed by the sufficient financial ability of local autonomy. Since 2001, Sumatera Barat Province has implemented fiscal decentralization policy. By adopting fiscal decentralization, Sumbar province is expected to increase the economic growth. However, the increase in economic growth at regencies and cities are different in value. It appears unclear whether the effect of fiscal decentralization on economic growth at regencies and cities in Sumatera Barat Province is positive or negative effect.

The implementation of fiscal decentralization is based on Indonesian government policy which is actually a form of transfer of authority in fiscal management from the central government to local governments. Local government is expected to be able to meet the needs of their own regions through managing of their source of revenue.

Local government has source of revenue that can be used to fulfill local government needs which are own-sources-revenue (Pendapatan Asli Daerah/ PAD), general purpose grants (Dana Alokasi Umum/ DAU), and special purpose grants (Dana Alokasi Khusus/ DAK).

By implementing fiscal decentralization, local government has its own source of revenue. Using these sources, local government should be able to increase economic growth in Sumatera Barat Province in a better way. Based on the fact, Even though Sumatera Barat Province has implemented fiscal decentralization, regencies and cities in Sumatera Barat Province tend to have variation of economic growth.
1.2 Research Objectives and Research Question

The objectives of this study comprise the following area which is to look at the effect of fiscal decentralization on local economic growth at municipality and regency in Sumatera Barat Province. In order to obtain the objective, this study addresses the question: Does the implementation of fiscal decentralization give significant effect on local economic growth at regency and city in Sumatera Barat Province.
1.3 Hypothesis
It can be explained that hypothesis related to the effect of fiscal decentralization on economic growth in Sumatera Province is that it would be expected a positive effect of fiscal decentralization on local economic growth.
1.4 Limitation Research
The limitation of this research related to just consider one specific region in Indonesia which is Sumatera Barat Province. Actually, the paper will use all of sample of district level in Sumatera Barat Province and long series of dta. However, since there is a problem with the availability and inconsistency of data, it is considered to involve 18 regions and 10 years of series data (2001-2010)
1.5 Organization of Research Paper

This paper is divided into five chapters. Chapter 1 is introduction which contains background, research question, objectives, hypothesis and organization of paper. Chapter 2 is literature review which explains theoretical framework and empirical evidence from previous research. Chapter 3 defines data and methodology. Chapter 4 concerns about result and the main analysis of this paper. Finally, the last Chapter 5 is conclusion

Chapter 2
Theoretical framework and Empirical Evidence 

This chapter are going to explore general theory about fiscal decentralization. It is started by discussing decentralization and part of decentralization. Overview fiscal decentralization in Indonesia and local regions also are delivered. Furthermore, an explanation of the link of economic growth and fiscal decentralization is provided. Finally, empirical findings from previous study are revealed.
2.1 Decentralization
Nowadays, decentralization policy has been adopted by many countries both developed and developing countries as a means to improve its public services in an effective and efficient manner. Rondinelly Defines the decentralization policy is a system that provides a channel for central government in accommodating public opinion through the local government. Hence, through this policy, the local governments have a great opportunity in regionally managing their own development program and policy (Rondinelly et al. (1983).
Moreover, decentralization can be viewed as a process in which central government delegating its authority and responsibility to the local government.  From the perspectives of the area and population, the rules that govern the local government tends to become more complicated for a country with a larger are and population.
Suhendra et al, emphasizes the important of decentralization in the last few decades with an argument such as decentralization can be used to promote democracy, it can limit the power of authority in central government, it makes government more efficient, and to maintain economic development (Suhendra et al. 2006:3)

Furthermore, decentralization contributes to economic development through three mechanisms. According to Pepinsky (2011:338), those are political decentralization, fiscal decentralization, and the different forms of federalism. Implementation decentralization in terms of political decentralization means that giving right to control some local policies. Otherwise, if it is implemented under fiscal decentralization, local government imposes their own taxes. Furthermore, decentralization under forms of federalism gives authority in veto of national policies.
2.2 Fiscal Decentralization

From historical point of view, the demand of good government and governance generated notion of fiscal decentralization. Actually, fiscal decentralization has became main issue for economist and government for last decades, and later it has been discussed to answer the urge in creating good government and governance across the country in the world.
The concept of fiscal decentralization could be understood in several terms. Understanding the concept depends on the context of using the terminology of fiscal decentralization. Some scholarly concepts has defined a fiscal decentralized system which means that central government delegates authorities and responsibilities or transfer functions to local government regarding to financial aspects. The aspects are how to share responsibilities and revenue sources between central government and sub-national government (provincial and district level). Another aspect is related to decision of the amount of authorities and responsibilities transferred to local government in order determine local expenditure and revenue (Davey 2003). In line with Davey, Bocshman (2009) also argue that authorities given to local government is intended to make a proper decision in allocating financial resources. 

Furthermore to expand concept of fiscal decentralization, it was explained by Beer-Toth (2009:70) that fiscal decentralization including three elements namely local expenditure, revenue and budgetary autonomy. Those of elements interacts each other. First, local expenditure autonomy is defined as local government determines own expenditure in terms of public goods and services based on their local community needs. Second, local revenue autonomy means that local government has own authorities and responsibility in making decision related to source of their financial. Local budgetary autonomy appears when the local government would like to manage degree of revenue with respect to spending level.

Regarding to the explanation above, it could be concluded that in fiscal decentralization there a share of financial functions includes power and responsibility from central government different level administrative unit.

Implementing of fiscal decentralization could acquire benefit for local Government. First, it will create “efficiency in economic” due to better allocating resources (Oates 1972:13) This can be achieved since fiscal decentralization allocates resources based on the understanding of local people’s need and preferences (Jutting et al. 2005:628). It could be considered that there is a possibility for better matching between public goods and local preferences. Hence, under fiscal decentralization might be lead to increase welfare of society.

Another advantage of giving more fiscal decentralization to local government is the increase of   revenue. It could be created since local government engaged directly in tax system thorough widening the overall tax base using many types of tax instrument. Therefore, more portion of tax will be shared to local GDP (Bahl 2009:3)
2.3 Historical Background Decentralization and Implementing Fiscal Decentralization in Indonesia
2.3.1 Decentralization in Indonesia

Actually, the story of decentralization in Indonesia is long before Indonesia’s Big Bang decentralization in 2001. In World Bank report (2003) defines a historical review of decentralization system in Indonesia. The starting point of decentralization in Indonesia has been started since colonial era. In 1910, colonial government established first municipalities and district, and later, in 1920, it was followed by forming first province in Java. Indonesian independence carried out in 1945. In this time, Indonesian government managed regional autonomy under the Law No.1 of 1945, and it was stated that Indonesia as unitary state. However, the Dutch did not recognize the form of Republic of Indonesia. In other region outside Java Island, Dutch government created some other republics, seemed likely the federal system. All of republics were unified in terms of the Dutch crown, and finally, it transformed a form of unitary state into a federal state which was signed by giving sovereignty to the Netherlands. A year later, the form of federal state returned to old form which is a unitary state.

In 1957, government tried to take place a revitalization of a centralized system through establishing the Law No. 1 of 1957. Unfortunately, this attempt is failed since there was an insurrection in Sumatera, Sulawesi and West Java. Furthermore, the issue of regional autonomy arose again in 1974, and it was restated in the Law No.5 of 1974. The law presents fundamental principles of a decentralized system in government, but there is no regulation to arrange authorities in fiscal and political policy from central government to sub-national government.

This system was not fully a decentralized system because local regions were still regulated by central government, however, it was only several functions were given to local government.

Era of implementing of the Law No.5 of 1974 ended as the consequence of economic crisis in Indonesia and downfall of Suharto’s government.

The situation above, especially political turmoil, encouraged a new reform of government system. It is to re-implement a notion of decentralization, but it is under a new condition and package of decentralization. International agencies supervising Indonesia in order to recover economic condition is also another factor which pushes government to establish a decentralized system. They stated that process of decentralization is a part of democratization in Indonesia (Perdana, et al. 2007:11).

To answer pretention to form a decentralization system in Indonesia, in 1999 under Habibi’s government two new laws related to decentralization was ratified. Contain of The Law No.22 of 199 is to regulate authorities of local government (provincial and district), and this law becomes a basis for implementing local autonomy in new reform era of Indonesia. Regarding to authorities there are some division authorities among central government, provincial and district (city or regency) which are central government has several responsibilities such as international relation, national defence, religion, justice, fiscal and monetary policies. Otherwise, local government has assignments except central government tasks. It could be defined the local government is responsible to provide service in those areas such as education, health, environment, agriculture, communication, and infrastructures service. In addition, the Law No. 25 of 1999 defines about a decentralized fiscal authorities and responsibilities between central and local government. It is set source of revenue and allocation spending for local government.

Finally, since there are some problems in practicing the Law No. 22 and 24 of 1999, government improved both of laws thorough amendment. It was issued new laws known as the Law No. 32 and 34 of 2004. The aim of issued new laws is to redefine authority of province to control the district government (city and regency), to design new formula for calculating intergovernmental fiscal transfer, and also to decide how much of the intergovernmental fiscal should transfer to local government (Perdana et al. 2007:18).

It can be sum up that a decentralization might be considered as right prescription or policy that should adopted by government of Indonesia since the decision of government becomes more closer and gives proper response to preference of people. Later, it is hoped to create and provide better public service.
2.3.2 Implementing Fiscal Decentralization in Indonesian Context
Indonesia embarked new era of decentralization after the Law No.22 and 25 of 1999 was ratified. Implementing both of new decentralization law has changed development paradigm in Indonesia, and those of laws arrange the new relationship among central government and local government (provincial, city and regency). It is redefined the authority and responsibility for central and local government.

According to Suhendra and Amir (2006:5), Implementation of fiscal decentralization in Indonesia has several objectives. First, it is aimed to increase national allocation and improve efficiency of local government. Second, the objective is to satisfy need and preferences of local regions. Furthermore, strengthen accountability and transparency considered as the objective, and at the end it is hoped that fiscal decentralization could lead better welfare in Indonesia

Therefore, in order to apply a new concept of decentralization, Indonesian government implements a fiscal decentralization policy. This policy was formulated in the Law No.22 and 25 of 1999, and it has been signed by introducing three types of intergovernmental transfer to finance local government. The three types consist of general purpose grant or Dana Alokasi Umum (DAU) as main source of local government funding to finance governmental function assigned to local government, specific purpose grant or Dana Alokasi Khusus (DAK), revenue sharing.

Brodjonegoro et al. (2002) explaines that general purpose grant (DAU) is a grant given to local governments which is used to finance related to public service depends on their level of interest. The grant plays important role in financing local government since almost three-fourth of local government expenditure composition derived from it. This general purpose grant has aim to solve the problem of imbalance capacities among local regions in Indonesia. Second type of intergovernmental transfer is specific purpose grant. It is intended to finance the needs that cannot be covered in DAU and to offer funding for national activities supported all of regions n Indonesia. Sharing tax between central and local government is known as revenue sharing which consist of natural resources taxes (shared revenue from forestry, mining, fishery, oil, and gas), tax of property, and personal income tax.

Furthermore, in 2004, Government issued new laws to improve both of previous decentralization law. From fiscal policy view point, changing of The Law No. 25 of 1994 to the Law No. 33 of 1994 to accomplish fiscal decentralization regulation in Indonesia. Based on this law, it gives a chance for broadening the base of non tax revenue sharing from local own natural resources or other tax sharing to increase general allocation Fund. The using of revenue sharing is also to avoid vertical imbalance between central government and local government. 

In order to understand fiscal decentralization, we should realize that fiscal decentralization is not as an objective. However, it could be considered that fiscal decentralization is an instrument used by government in managing development to encourage both of local and central economic. Furthermore, using a better mechanism of fiscal relation between central and local government will create convenience condition to support development in local region in Indonesia.

Improvement of fiscal decentralization system in Indonesia is needed to give better result. It is suggested to improve solve the problem  for elements of fiscal decentralization which are balance budget, local tax and borrowing system, administration system and local budget allocation, and public services.

The main problem for balance budget is an issue of intergovernmental transfer system. Generally, in Indonesia local government funding still rely on transfer from central government, and recently, implementing system transfer always changes. However, since there is a limitation in revenue, it tend to cause local government to set a new retribution, in turn, it lead a problem. Another problem related to efficiency of local governments and central government in spending their budget and it is needed fiscal discipline both to manage the budget. The last problem is that provision of better public services. There is still different quality of services which is provided by local government as a result of giving some authorities. Consequently, it is needed to define minimum standard of public services.
2.4 Fiscal Decentralization and Economic Growth
Studies of the relationship between economic growth and fiscal decentralization which have conducted cannot obviously explain direct link both of variables.  In some studies of the impact of fiscal decentralization on education, there are still contradictions and ambiguities each studies. In line with above statement, Akai, et al. (2007:355) states there are more disputes about the effect of fiscal decentralization on economic growth whether it affords positive or negative effect. Since some countries has experienced successful while the others stated there was different implication. 
In addition to, Seddon (1999:95) argues that it might seem to be difficult to convince automatically the nexus between fiscal decentralization and growth, and it is suggested to explore again the existing explanation from theory explained the effect of decentralization on economic growth.

The main question about the relationship both fiscal decentralization and economic growth is that how the fiscal decentralization affects on economic growth. The approach to explain it could be explained based on three mechanisms. As explained in Aisyah, there three mechanisms are government expenditure, condition of macroeconomics, the difference initial condition for countries which are implemented fiscal decentralization policy. Positive link will be created between fiscal decentralization and economic growth. The existing condition appears since government expenditure will lead to increase economic performance. Furthermore, the negative relation arises because fiscal decentralization might influence macroeconomic condition which is macroeconomic instability. Difference condition in developing and developed countries also gives distinct effect fiscal decentralization on economic growth. Formally, in developing countries shows the negative nexus, otherwise in developed countries, it is suggested positive relation.

In order to support the argument about relationship between fiscal decentralization and growth, Seddon proposes hypotheses about its relationship. Seddon (1999) offered three relations which are fiscal decentralization can increase economic growth, or hamper economic growth, and it is required by growth. Under first hypothesis, rising economic growth is resulted by public spending efficiency, in turn, lead to create a better efficiency in economic. This condition could be satisfied since response of local government is better than centralized system in order to capture need and preference their people. Those inputs are useful to create an efficient and innovative spending allocation program. Second hypothesis states that economic growth could be hampered by instability condition in macroeconomics. The premise behind this situation is that government usually manage economic using both instrument, namely tax and expenditure, however, since government implement decentralization, it could decline base of tax and expenditure. Inefficient in designing policy of decentralization also can leads local government to use the resources in improper way. The last hypotheses related to different circumstances in terms of institutional and economic condition between developing and developed countries. This implies that fiscal decentralization will give different impact on developed countries or developing countries. It because developing countries have some problems such as limitation in using information to respond toward local people, poorly leader, lack of skilful official to manage huge budgets (Seddon 1999:93-95).
2.5 Empirical Evidence

Talking about empirical evidence of the relationship between fiscal decentralization and economic growth there is a positive and negative result.

The research which was conducted by Zhang and Zhou (1998) is about how the size of fiscal resources between central and local government influence the economic growth. Both of researchers use only share of expenditure to measure fiscal decentralization, and it is estimated using data during 1980 to 1992 annually. The data are provided for 28 provinces in China. 

Regarding to variables used in this study, dependent variable is defined as provincial income growth rate, and independent variables are stated into four categories. The four variables are production inputs including investment and labour, fiscal decentralization in terms of spending, measures of the configuration of central and budgetary expenditures, and lastly other variables supporting the model such as the tax, foreign trade, and inflation rate. 

In order to examine the relationship between fiscal decentralization and economic growth, they propose to use three of fiscal decentralization indicators. In first estimation, the ration between provincial budgetary spending and central budgetary spending is used as fiscal decentralization indicator. It is show from the result of LSDV estimation that effect of fiscal decentralization degree is significantly negative. Comparing with theoretically expectation, this result contradicts since it is common to suggest that the relation of fiscal decentralization and economic growth is positive. The second approach used as fiscal decentralization indicator is the ratio of consolidated provincial spending and central spending, and the finding based on this indicator reveals negative effect fiscal decentralization on economic growth. The ratio between provincial extra budgetary spending and central budgetary spending is used as the third fiscal decentralization indicator and the effect of fiscal decentralization on economic growth through this indicator is still negative. Based on three conducted estimations, it can be concluded that a higher degree of fiscal decentralization of government spending is associated with lower provincial economic growth.

Furthermore, there is another study which support about the negative effect of fiscal decentralization on economic growth. This study conducted by Davoodi and Zou (1998). They investigated whether fiscal decentralization has any effects to economic performance uses a panel data set of 46 developing countries for the period 1970 until 1989. Estimation using a cross country panel data is carried out by implementing the ordinary least square estimating regression and adopting simple endogenous growth model in order to explain how the level of fiscal decentralization gives the effect on economic growth. 

While Zang and Zhou uses China’s province as study sample, this study employs three country groups. The three groups are full sample (world sample), group of developing country sample and samples of developed country. The basic model of this research involves dependent variables consisting of average tax rate, fiscal decentralization, country fixed effect and time fixed effect.

 The degree of fiscal decentralization is captured by share of sub-national of total government expenditure. Moreover, control variables used are the average growth of population, starting point of human capital, per capita income, per capita GDP, and the average real investment share of GDP. This research gives the result that the relationship between fiscal decentralization and growth in developing country is a negative effect. The lower growth could be created if there is the local government spends on wrong expenditure with improper portion, and it is also because of the wrong revenue among various level of government.

However, since we argue that there is a chance to debate about the effect fiscal decentralization on economic growth, it would be a possibility to show about positive effect of fiscal decentralization on economic growth. It is provided some studies explaining the result which support the theoretical argument about positive relation between fiscal decentralization and economic growth.

Ebel and Yilmaz (2002) study differ in result from previous. Their study uses share of revenue, and fiscal decentralization tend to lead positive effect on economic growth. The reason behind this result is that because revenue in most of the country is typically less decentralized than expenditure.

Based on another perspective to explain the impact of fiscal decentralization on economic growth is when both of expenditure and revenue indicator. One of the studies that have used this approach is Akai and Sakata Research. According to Akai and Sakata (2002), previous studies have not been successful in properly to define the potential contribution of fiscal decentralization on economic growth. They explain that there is a problem with method used by previous research to examine the effect of fiscal decentralization. It is regarded to inappropriate of choosing data for study. Therefore, to avoid the problem above, Akai and Sakata use the data from 50 states of the United States. Furthermore, it is said that less indicator to define fiscal decentralization also lead a failure of previous studies to clarify the effect of fiscal decentralization. Commonly, it is just only using one indicator such as expenditure share to capture the dimension of decentralization, but it could not be convinced. Consequently, in their study, Akai and Sakata use both of revenue and expenditure share as decentralization indicator.  Estimation based on Akai and Sakata study results that fiscal decentralization contributes to economic growth. 
The different finding that is resulted by Akai and Sakata because they reduce the using of data set containing the difference related to history, culture and stage of economic development. Albeit the evidence of Akai and Sakata support the existing theoretical results, it cannot explain the mechanism of fiscal decentralization contribute to economic performance.
Besides the studies which are mentioned above, there is another study conducted by Iimi (2005).  In his study Iimi uses data from 51 countries. In this study, he uses the average growth rate of real GDP per capita as independent variable, and the dependent variables are average tax rate, the degree of fiscal decentralization which defined as the local share of the expenditure to total government expenditure, the degree of political decentralization, the productivity of local government spending, growth rate of population, human capital. The ordinary least square combined is used to estimate the relationship. As a result, Iimi found that there is a significant positive relation between fiscal decentralization and economic growth.

Chapter 3
Methodology and Data
The main focus of this chapter is that in order to discuss methodology and data which is used in this study. Since the main point of this research is to examine the relationship between fiscal decentralization policy which has been implemented in Sumatera Barat Province and local economic performance, it is needed to explain proper methodology and data that can give the framework to conduct the research. Then, at the end, this study could give a better analysis of fiscal decentralization and local economic performance. Furthermore, the part of methodology and data clarifies related to model specification, variables justification, and estimation method.

3.1 Model Specification
In order to examine the effect of fiscal decentralization on economic growth, this paper is going to use model which adopted from Akai and Sakata (2002). Generally, growth model which involves fiscal decentralization can be form as following:
d Y = α0 + α1 Fiscal Decentralization +Xi β +ei
where dY indicates growth rate which is represented by per capita GRDP; Xi represents the controlling variables for economic growth; ε is the error term; and α1  and β are the parameters to be estimated. Existing literatures have debated the measurement of poverty used to assess the impact of growth on poverty. 
Moreover, this paper considers population, employment and human capital as controlling variables. For human capital, it is used average years of schooling as a proxy. Therefore, the growth regression can be modified as:
GRDP(i,t) = β0 + β1FD(i,t )+ β2Initial_GDRP(i,t) + β3Pop (i,t)+ β4Employ(i,t)    +β5Educ(i,t)+ e(i,t)
Where:
	GRDP
	Per capita Gross Domestic Product

	FD
	Fiscal Decentralization indicator which involves three Fiscal decentralization indicators (FD 1, FD 2. FD3)

	Initial GRDP
	Initial level of  per capita GRDP each region during period t-1

	Pop
	The number of population

	Emloy
	The number of employment

	Educ
	Average years of schooling


More detail explanation about variables which used in this paper is provided in part of Research Variables.
3.2 Data Collection Method
This research implements the balanced of panel data set based on district level in Sumatera Barat Province and some series of year. Actually, Sumatera Barat Province consists of 19 districts levels which are in form of city and regency. However, some of regencies and cities are new regions. 

Those were developed from current city and regency in 2003. In line with the availability of the data, since new districts have started from 2003, therefore it creates inconsistency of the availability of the data series for the new one. Because of that reason, as also mentioned earlier in limitation of research, the paper employs just 15 local regions which comprise 9 regencies and 6 cities in Province of Sumatera Barat as the cross section. The description related to regency and city can be seen in Appendix 1. Related to the series of data, the set of data covers duration of year from 2001 to 2010. Finally, it is provided panel data set for 15 regions over the period of 2001 to 2010.

Moreover, the data which are used in this research are secondary data. The data include Gross Regional Domestic Product (GRDP), local government revenues and expenditures, population, employment, and education information. The data set which are taken from various sources. Gross Regional Domestic Product, population, employment and education data for each city and regency are obtained from various year of data compilation which has been published by Statistic Indonesia (BPS-Statistic Indonesia). Meanwhile, data on local government revenues and expenditures at district level are acquired the ministry of finance
.
3.3 Measurement of Fiscal decentralization

In attempt to examine empirical test the role of fiscal decentralization on economic performance, it is needed the measurable indicator which can explain the degree of fiscal decentralization. A claim of Oates (1972:17) states that the main focus is to define the extent of fiscal decentralization level gives the impact. Unfortunately, since fiscal decentralization has varying dimensions with complicated characteristic, it requires effort to quantify the measure of fiscal decentralization. 

To capture the magnitude of fiscal decentralization degree, fiscal instruments such as expenditure and revenue are considered in calculation rather than fiscal policy. Scheneider (2003) pointes out a reason why expenditure and revenue are decided to quantify fiscal decentralization. He stated that the primary part of fiscal activities is formed by expenditure and revenue. In addition to, when fiscal policy is considered to use in measuring fiscal decentralization, it is more complicated. This is because fiscal policy is resulted from both formal and informal institutions. Therefore, it is appropriate to involve both of them as component in measuring of fiscal decentralization.

In short, standard measurement of fiscal decentralization is based on expenditure and revenue ratio. The measurement fiscal decentralization from expenditure is defined share of local government expenditure to total government expenditure. While from revenue, the indicator is determined as share of local government revenue to total government expenditure. Akai and sakata (2002:97) clarified both measurements. Indicator which is calculated from expenditure represents the authority of local government in order to make a decision related to type of expenditure. However, revenue indicator explains the right of local government for collecting own revenue (tax collection).

It is argued that regarding to standard method in measuring fiscal decentralization, it is difficult to justify which is proper approach to result better fiscal decentralization indicator (Martinez-Vazquez and Mc. Nab 2003:1602). Nevertheless, measurement of fiscal decentralization from expenditure and revenue is considered to have advantage since those portray important component of fiscal decentralization (Scneider 2003:36).
3.4 Research Variables
The following explanation is talking about variables which used in this research. The empirical estimation in this research based on some important variables that are related in order to explain effect of fiscal decentralization on economic performance. 

Originally, most of previous studies have used economic growth as approach to measure economic performance. For instance, Davoodi and Zou (1998), Wooler and Philips (1998), Yilmaz (1999, Zang and Zou (2001) are taken economic growth as economic performance indicator. The reason of choosing economic growth as an indicator of economic performance is that because of simplicity in measuring. Similarly, Zang and Zou (2001:60), also states that economic growth as an indicator of economic performance is not difficult to define and measure.

According to Todaro (1992), several indicators can be used to determine growth. It can be seen from National Gross Domestic Product (GDP), national per capita income, level of welfare. Therefore, in this paper, the measure of economic performance is based on Gross Regional Domestic Product (GRDP) of district level in Sumatera Province. It is used since level analysis of this paper is related to district level, and Gross Regional Domestic also reflects economic activity value of city and regency in Sumatera Barat Province. Local economic performance which is defined as GRDP each district level in real term (Indonesia constant price of year 2000)

For explanatory variables, there are two kind of explanatory variables which are introduced to use in this paper. First, the explanatory variable represents fiscal decentralization. Second, the dependent variables that have a function as control variables for economic performance indicator.

In detail, fiscal decentralization variable is an indicator than can be explained how much authority which is devolved to local government to make a decision (Akai and Sakata 2002: 95). Related to this fiscal decentralization, in this paper, it could be defined as the level authority owned by district level in Sumatera Province (city and regency. However, there is still a problem for fiscal decentralization indicator. The most problem of fiscal decentralization is to transform fiscal decentralization in terms of policy to fiscal decentralization indicator in terms of an quantitative measure (ibid), and this argument is also similar to statement of Murshed et al (2008). They argued that to measure the degree of devolution is something difficult. Even though it is not easy to quantify fiscal decentralization, it can be done by constructing the measurement of fiscal decentralization.

As mentioned previously in part of fiscal decentralization measurement, there are two standard methods in measuring fiscal decentralization. It can be measured either based on expenditure or revenue. Those are share of expenditure and revenue in total budget. Previous studies have been applied both of methods with different combination approaches. Breuss and Eller (2004) summarize examples of study using share expenditure and revenue as an approach in measuring fiscal decentralization. They explained that there were less studies using share revenue as fiscal indicator such as Woller and Philips (1998); Thießen (2003), while most of other studies were employed share of expenditure. Nevertheless, comparing method in measuring fiscal decentralization, it is considered that there are no methods might give better measure of fiscal decentralization (Martinez-Vazquez and Mc Nab 2003).

This paper is going to use fiscal decentralization indicator from two views which are expenditure and revenue. However, to capture the characteristic of fiscal structure implemented in local region in Indonesia, which is Sumatera Barat Province, the measurement of fiscal decentralization is implemented follows fiscal structure in Indonesia.
 It is proposed to implement three indicators of fiscal decentralization. First, fiscal decentralization indicator is called as autonomy indicator. This indicator explained by Akai and Sakata (2002) in their paper. The basic of measurement of autonomy indicator is also based on revenue. Autonomy indicator is intended to measure the level of fiscal independence sub national government. To obtain the value of this indicator, it can be resulted from ratio local government’s revenue to its total revenue. In terms of district level in Sumatera Barat Province, fiscal decentralization indicator is measured as share of PAD (own-source revenue) in TPD (total local government revenue) for each city and regency in Sumatera Barat Province. 

Second, indicator of fiscal decentralization is based on expenditure. In general, this indicator is measured as ratio local government expenditure to total government expenditure (Akai and Sakata 2002:97). However, in this paper there is a different way to define the indicator which is intended to conform to fiscal decentralization in Indonesia, in particular, local condition in Sumatera Barat Province. The measurement is adopted from Ehdae (1994:7). His point of view is to define the measurement of fiscal decentralization as share of total own-source local government revenue to total local government expenditure. This fiscal decentralization indicator is employed in this research with modification compared with the original measurement. It is modified as ratio as ratio own-source local government revenue including revenue sharing funds
 to total local government expenditure. The indicator could indicate the portion of revenue which is used to finance local government expenditure.

The last indicator of fiscal decentralization is adopted from Murshed et al (2008). It is known that fiscal decentralization related to devolution which is given to local government; however they argue the size of devolution is not easy to be measured. Therefore, they introduce the measure of fiscal decentralization as a capacity of state. This indicator is aimed to show the size of local government relative to the local economy. The indicator of fiscal decentralization using this approach is stated as ratio local government expenditure to total local income (GRDP)
.

For control variables, it refers to previous studies which explain factors contributing to determinants of economic growth. According to Barro (1996), Sach and Warner (1997), and Levine and Renelt (1992), the studies find that there are some significant variables influence the economic growth. The variables are initial level of Gross Domestic Product (GDP), share of investment to GDP, human capital and population.

This research is going to follow similar variables based on earlier studies mentioned above. However, due to the availability and consistency of district data for each variable, the paper does not employ all of variables. Furthermore, it is considered to use the following variables as controlling variables which are initial level of domestic product
, population, employment and human capital.

Initial level of domestic product is stated as initial per capita GRDP of each district in Sumatera Barat. Population refers to the number of people who is living in regency and city in Sumatera Barat. Employment indicates the number of people who has activity to earn money by doing work at least one hour per week. Education is selected a proxy human capital quality. In this paper education refers to average years of schooling.
To sum up the definition, expected sign, and source of data, table 1 is provided as following:
Table 1 Summary of variables definition

	Variable
	Definition
	Expected Sign
	Source

	Economic Growth
	Natural log of per capita GRDP of each regions
	positive
	Statistic regional of Sumatera Barat Province

	Fiscal decentralization indicator
	Natural log of Fiscal decentralization . It is consider 3 fiscal decentralization indicator
	positive
	Own calculation using data from www.djpk.depkeu.go.id

	Initial level of GRDP
	Natural log per capita GRDP from t-1
	negative
	Statistic regional of Sumatera Barat Province

	Population
	Natural log of  the number of population
	negative
	Statistic regional of Sumatera Barat Province

	Employment 
	Natural log of  the number of employment. Employment can be defined as the number of people who has activity to earn income by doing work at least one hour per week
	positive
	Statistic regional of Sumatera Barat Province.

	Education
	Natural log of education. Education is used as proxy of human capital. Education  refers to average years of schooling 
	positive
	Statistic regional of Sumatera Barat Province.


Chapter 4
Regression-Based Analysis and Discussion
This chapter discusses the regression-based on analysis to see the effect of fiscal decentralization on local economic growth in Sumatera Barat Province. Firstly, it will be presented the results of estimation based on three approaches of fiscal decentralization indicator which are used in this paper. The results for each models obtained from pool, fixed effect and random effect regression. Next, the best method will be selected by conducting the particular test, which is Hausman test. Then, the analysis will be delivered regarding variables involved in used model. More detail, it is going to analyze the link and effect of fiscal decentralization on economic growth, and will be continued with the analysis of control variables which are considered as determinant of economic growth.
4.1 Finding Based on Fiscal Decentralization Indicator 1    (FD 1)

The estimation results of the effect of fiscal decentralization on economic growth in Sumatera Province using fiscal decentralization indicator 1 (FD1) are exhibited by table 2
. Those results are estimated by implementing three methods of panel data which are Pooled OLS, Fixed Effect and Random Effect Method. 

According to Pooled OLS and Random Effect Method in column (a) and (c) both of methods indicate similar results. For coefficient of fiscal decentralization indicator 1 (FD1), it has a value of 0.0517. This coefficient is positive and statistically significant at 1 % significance level. Moreover, the variable controls also show the significant and attain the expected sign. However, coefficient of education variable is insignificant for all of significance levels (1%, 5%, and 10%). Even though initial GRDP variable has a significant coefficient, the sign is different from the expected sign, namely negative sign.

The results using Fixed Effect Method (column c) exhibit significant coefficient for all dependent variables at 1% level except employment variable. It has significant coefficient at 10% level. Initial GRDP has different sign compared the theory, likewise other two methods. It will be explain more detail later in part of discussion

From the statistic result, the values of R-squared for tree models are quite high. Therefore, it might be reasonable to argue that the independent variables could explain variation in per capita GRDP in the model. 

Having found that fiscal decentralization 1 has significant effect on economic growth reflected by per capita GRDP, next, it is needed to determine the appropriate method from the three methods. In selecting appropriate model, we just concern Fixed and Random Effect Method. Pooled OLS is not involved since this method just combine between cross section (individual) and time (series), but the estimation procedures follow the OLS. As consequently, the result might not capture the difference for individual and time (Nachrowy 2006:312). However, the results based on Pooled OLS are displayed is for a comparison with two rest of panel data methods.
In order to choose between Fixed and Random Effect Method, Hausman test will be conducted
. According to Hausman test, it can be seen that p-valued equals to zero, as a result, this is statistically significant since Prob>chi2 is smaller than 0.05. Hence, it can be concluded that the null hypothesis of Fixed and Random Effect method result similar value is rejected.  Therefore, the proper method which is used to estimate based fiscal decentralization indicator 1 (FD1) is fixes effect method.
Table 2 Estimation Result using Fiscal Decentralization Indicator 1 (FD1)

	
	Dependent variable : per capita GRDP

	Variables
	Pool OLS
	Fixed Effect
	Random Effect

	
	(a)
	(b)
	(c)

	FD indicator 1
	0.0517***
	0.0699***
	0.0517***

	
	(0.0173)
	(0.0201)
	(0.0173)

	Initial GRDP
	0.8641***
	0.6616***
	0.8641***

	
	(0.0250)
	(0.0369)
	(0.0250)

	Population
	-0.0666***
	-0.4889***
	-0.0666***

	
	(.0248)
	(0.0580)
	(0.0248)

	Employment
	0.0764***
	0.0444*
	0.0764***

	
	(0.0254)
	(0.0233)
	(0.0254)

	Education
	0.0568
	0.5106***
	0.0568

	
	(0.0663)
	(0.1067)
	(0.0663)

	Constant
	2.146784***
	9.9168***
	2.146784***

	
	(0.4004)
	(1.0294)
	.4004327

	
	
	
	

	Number observation
	150
	150
	

	R-Squared
	0.9483
	0.8898
	0.9483  


Source: own computation based on regional statistics of Sumatera Barat dataset from 2001 -2010
Note: Standard errors are presented in parentheses 

Level of significance is indicated by ***, **, and * indicate 1, 5 and 10% significance level respectively
4.2 Finding Based on Fiscal Decentralization Indicator 2    (FD 2)
Using fiscal decentralization indicator 2 which is measured as ratio total own-source local government including sharing funds to total local government expenditure, the relationship between fiscal decentralization and local economic growth are examined. The same procedure with previous estimation is followed, namely using three methods of panel data.

Tabel 3 reports the estimation results when fiscal decentralization indicator 2 (FD2) is used
. Statistically, regarding R-squared value, all of methods result satisfaction value of R-squared meaning that variation in per capita GDP could be explained by independent variables in this model. Nevertheless, fiscal decentralization indicator 2 is failed to point out the effect of fiscal decentralization on economic growth because all of estimation results based on three methods (Pooled OLS, Fixed and Random Effect Method) give insignificant results for coefficient FD 2.
On the other hand, for controlling variables, the estimation results are statistically significant at the same significance level for each method. It is only coefficient of education variable has different level of significance, which is significant at 5% level for two methods (Pool OLS and Random Effect) and 1% level for Fixed effect. Furthermore, most of controlling variables indicate the expected sign excluding initial GRDP. The estimation result for this variable still has different sign from expected sign as mentioned earlier.

Further analysis is not performed to determine the best model. It is because regression results for fiscal decentralization based on the three methods are not statistically significant to affect local economic performance. Therefore, Hausman test is not conducted.

Table 3 Estimation Result using Fiscal Decentralization Indicator 2 (FD2)
	
	Dependent variable : per capita GRDP

	Variables
	Pool OLS
	Fixed Effect
	Random Effect

	
	(a)
	(b)
	(c)

	FD indicator 1
	0.0151
	-0.0512
	0.0151

	
	(0.0217)
	(0.0298)
	(0.0217)  

	Initial GRDP
	0.8796***
	0.6416***
	0.8796***

	
	(0.0253)
	(0.0398)
	(0.0253)

	Population
	-0.0690***
	-0.4906***
	-0.0690***

	
	(0.0255)
	(0.0603)
	(0.0255)

	Employment
	0.0806***
	0.0346
	0.0806***

	
	(0.0262)
	(0.0244)
	(0.0262)

	Education
	0.1363**
	0.5488***
	0.1363**

	
	(0.0621)
	(0.1097)
	(0.0621)

	Constant
	1.6057***
	9.9756***
	1.6057***

	
	(0.3678)
	(1.0928)
	(0.3678)  

	
	
	
	

	Number observation
	150
	150
	150

	R-Squared
	0.9453
	0.8822
	0.9453


Source: own computation based on regional statistics of Sumatera Barat dataset from 2001 -2010

Note: Standard errors are presented in parentheses 

Level of significance is indicated by ***, **, and * indicate 1, 5 and 10% significance level respectively

4.3 Finding Based on Fiscal Decentralization Indicator 3    (FD 3)
The last approach considers fiscal decentralization indicator 3 as a measure of fiscal decentralization. Fiscal decentralization is measured as ratio local government expenditure to total local income (GRDP). Table 4 summarizes the regression results for Pool OLS, Fixed Effect and Random Effect Method
.

This is started from the OLS regression and Random Effect in column (a) and (c). It highlights that the result based on both methods are not statistically significant different from zero at three significant levels (1%, 5%, and 10% level of significance). As consequence, the estimation results for fiscal decentralization indicator 3 based on OLS and Random Effect Method cannot indicate the significant effect fiscal decentralization on local economic growth in Sumatera Barat Province reflected by per capita GRDP. Considering other dependent variables, the results show the effect of those variables is significant on economic growth. Initial GRDP and employment are significant at 1% level; otherwise population and education are significant at 5% level. In addition to, the results also reveal that only initial GDRP does not the same sign with the expected sign.

Referring to results from Fixed Effect Method, overall, all of variables are statistically significant and attain expected sign. However, there is an exception for two independent variables which are initial GRDP and population. Albeit the coefficient of initial GRDP is statistically significant at 1% level, the sign of this variable differ from the expected sign. While the result for initial GRDP has a problem with the sign, the result for employment variable is insignificant. Fiscal decentralization as main focus is statistically significant at 1% level that might contribute to local economic growth.

In order to obtain proper method which will give better estimation results, Hausman test is performed
. The test yields Fixed Effect is preferred than Random Effect Method. . This is indicated by p-value (it is zero), therefore this is significant as Prob>chi2 is smaller than 0.05. A conclusion that can be drawn referring to this result is to reject a hypothesis that the difference in coefficient is not systematic. Under fixed effect framework, it is provided better estimation results for model involving fiscal decentralization indicator 3 (FD3) because the results are less biased compared to Random Effect.

Table 4 Estimation Result using Fiscal Decentralization Indicator 3 (FD3)
	
	Dependent variable : per capita GRDP

	Variables
	Pool OLS
	Fixed Effect
	Random Effect

	
	(a)
	(b)
	(c)

	FD indicator 1
	  0.0009
	  0.1460***
	0.0013

	
	(0.0244)
	(0.0255)
	(0.0244)

	Initial GRDP
	0.8833***
	0.6421***
	0.8822***

	
	(0.0277)
	(0.0347)
	(0.0279)  

	Population
	-0.0697**
	-0.5578***
	-0.0696**

	
	(0.0292)
	(0.0559)
	(0.0292)

	Employment
	0.0796***
	 0.0152
	0.0795***

	
	(0.0262)
	(0.0222)
	(0.0263)

	Education
	0.1420**
	0.4870***
	0.1443**

	
	(0.0617)
	(0.0994)
	(0.0624)

	Constant
	1.5279***
	11.5226***
	1.5408***

	
	(0.4621)
	(1.0182)
	(0.4640)

	
	
	
	

	Number observation
	150
	150
	150

	R-Squared
	0.9451
	0.9038
	0.9451


Source: own computation based on regional statistics of Sumatera Barat dataset from 2001 -2010

Note: Standard errors are presented in parentheses 

Level of significance is indicated by ***, **, and * indicate 1, 5 and 10% significance level respectively
4.4 Result Interpretation after Conducting HausmanTest
After running panel data regression for the three types of fiscal decentralization indicator
, Hausman test is conducted. Hausman test just constructed for two models namely model using fiscal indicator 1 (FD 1) and fiscal indicator 3 (fiscal indicator 3). This is because only both of models give significant result for coefficient of fiscal indicator variable. Table 5 reports the summary results of Fixed Effect Method for both of models. Since it has been found Fixed Effect Method as proper method, than the interpretation of estimation result just is explained for this method.

Firstly, column (a) shows the result for model which examines the effect of fiscal decentralization in Province of Sumatera Barat using fiscal decentralization indicator 1 (FD1). The relationship between fiscal decentralization and local economic growth is explained by fiscal decentralization indicator 1 variable. As mentioned in hypothesis, it would be expected that there is a positive nexus fiscal decentralization and per capita GRDP. Based on the result, the coefficient of fiscal decentralization indicator 1 (FD 1) is 0.0699. This value is statistically significant and positive which means that coefficient of fiscal decentralization has an effect on GRDP. Moreover, the value can be interpreted as an increase the level of fiscal decentralization in terms of fiscal decentralization indicator 1 by 1%, it might give an effect to rise GRDP as much as 0.6% holding other variables constant.

Other variables which generally consider as determinant of growth also indicate to give significant effect on GRDP. Employment and Education as expected have positive and significant contribution to GRDP. By holding other variables constant, the increase change of employment by 10% will likely to affect GRDP for about 0.07%. For human capital, using education as the proxy, when there is an increase by 1% of education, this will lead to increase further GRDP around 0.5%.

Table 5 Summary Results after Examining Hausman Test for FD indicator 1 and 3
	Variables
	Fixed Effect
	Fixed Effect

	
	Model Using FD 1
	Model Using FD 3

	
	(a)
	(b)

	FD indicator 3
	0.0699***
	  0.1460***

	
	(0.0201)
	(0.0255)

	Initial GRDP
	0.6616***
	0.6421***

	
	(0.0369)
	(0.0347)

	Population
	-0.4889***
	-0.5578***

	
	(0.0580)
	(0.0559)

	Employment
	0.0444*
	  0.0152

	
	(0.0233)
	(0.0222)

	Education
	0.5106***
	0.4870***

	
	(0.1067)
	(0.0994)

	Constant
	9.9168***
	11.5226***

	
	(1.0294)
	(1.0182)

	
	
	

	Number observation
	150
	150

	R-Squared
	0.8898
	0.9038


Source: own computation based on regional statistics of Sumatera Barat dataset from 2001 -2010

Note: Standard errors are presented in parentheses 

Level of significance is indicated by ***, **, and * indicate 1, 5 and 10% significance level respectively

Variable of population also influences GRDP significantly, but it is give negative effect on GRDP.  The coefficient of population is -0.4889 which means that 1% increase in the number of population will decrease GRDP by 0.5 % for next year. The negative relationship between economic growth and population has been explained by Sollow. It will be discussed more in next section, discussion part. 

As theoretically, according previous study such as (Barro 1991), initial real GRDP has negative link with economic growth. However in this paper, the estimation result for initial GRDP yields a positive value and statistically significant. The magnitude of initial GRDP coefficient is 0.6616 Therefore, based on this result, the interpretation for initial GRDP coefficient is that an increase initial GRDP 1% might affect to increase GRDP by 0.7%

Secondly, the interpretation estimation result is referred to model using fiscal decentralization indicator 3 (FD 3). It is indicated by column (b) in Table 4. Since main point of this paper fiscal decentralization and its effect on local economic growth, it is started by highlighting a result for this variable. A result of fiscal decentralization indicator 3 (FD 3) is 0.1460. The effect of fiscal decentralization using FD3 can be explained as the increase change of fiscal decentralization degree by 1% will affect significantly to increase GRDP by 0.15%.

Moreover, most of other dependent variables also have significant relationship with GRDP. It is only one variable does not affect significantly to GRDP which is employment variable. The result for variable initial GRDP and education indicates that if initial GRDP and education variable increase by 1%, GRDP will go up by 0.64% and 0.48% respectively. While the result of all variables has positive sign, a result of population variable has negative sign. As consequently, population will affect to decrease economic growth. It means that 1 percent increase of population will drive to decline economic growth in terms of GRDP by 0.56%.

In summary, based on three indicators of fiscal decentralization which are employed to test the effect of fiscal decentralization on local economic growth in Sumatera Barat Province, two fiscal decentralization indicators show there is a positive relationship between fiscal decentralization and local economic growth. This result might indicate as particularly that fiscal decentralization will affect on local economic growth in Sumatera Barat Province. However, it cannot be stated generally that implementation fiscal decentralization will affect directly to increase economic growth for all of region in Indonesia. It is because this paper just only considers specific region in Indonesia namely Sumatera Barat.
4.5 Discussion
This sub chapter is going to convey related to the effect of fiscal decentralization on local economic growth and the relationship other factors which consider as determinant of economic growth. First discussion involves fiscal decentralization and economic growth and then it is followed by analysis other dependent variables and economic growth.
4.5.1 The Effect of Fiscal Decentralization on Local Economic Growth
As theoretically, fiscal decentralization will expect to stimulate positive contribution on economic development. A reason for this argument, it is because implementing fiscal decentralization will increase efficiency in providing local public service and further this could increase local economic growth (Iimi 2005:459). Therefore, in this research, it would be expected that implementation of fiscal decentralization in Sumatera Barat Province could affect positively on local economic growth.

Although there is a theory to support the argument that fiscal decentralization and economic growth have positive link, it is also found statement to counter previous argument. In Nugrahanto and Muhyidin, they states that central government could not create optimal output to redistribute income for all regions because fiscal decentralization will limit the ability of central government. Besides that, in implementing of fiscal decentralization might result competition among regions, later it could destroy investment since there more competition create inefficiency (Nugrahanto and Muhyidin 2008)

According to Akai et al, they argue that the result of fiscal decentralization implementation might not view generally for all countries. Some countries have experience that fiscal decentralization gives positive effect on economic growth while the others find the negative relationship between fiscal decentralization and economic growth (Akai et al. 2007: 355). There are reasons for Akai argument. Fiscal decentralization will enhance economic development a country when it satisfies some assumptions. The assumptions related regions, labor and capital and leader of sub national. The characteristic of regions in a country should have less heterogeneous, have a better movement for labor and capital, good leader (Pepinsky and Wihardja (2011).

In general, as mentioned previously, the result of this paper reveals that there is a positive linkage between fiscal decentralization and economic development. The higher of fiscal decentralization degree will lead to increase GRDP. Therefore, it supports previous studies which result a positive relationship such as Akai and sakata (2002), Ebel and Yilmaz (2002), and Iimi (2005).

Using fiscal decentralization indicator 1 (FD1) and 3 (FD3), both indicates that fiscal decentralization might contribute significantly to increase GRDP in Sumatera Barat Province. Under fiscal decentralization indicator 1 (FD1), it explains fiscal decentralization based on autonomy since ratio own source local government (PAD) to total local revenue. Fiscal decentralization in Indonesia support regions to increase own source using tax policy and other sources, it gives an evidence that local government in Sumatera Province could creates source of local revenue. Hence, when an increase of own revenue is used to finance public service and infrastructure in better way, it could stimulate to increase economic growth. Using own revenue gives an ability to local government in Sumatera province in provision public service and infrastructure based on local preference and needed. This is a possibility of mechanism to explain the effect of fiscal decentralization on economic growth under fiscal decentralization indicator 1 (FD1).

Referring to fiscal decentralization indicator 3 (FD3), it can be seen that based on expenditure how fiscal decentralization affects on economic growth. Fiscal decentralization measured by this indicator confirms positive relationship between fiscal decentralization on economic growth. It reflects that from expenditure side, fiscal decentralization will also affect on economic growth. 

This condition could reach when local government can manage allocation of expenditure which is the proportion between capital expenditure and personnel expenditure. Higher allocation of capital expenditure will contribute to give positive effect on economic growth. This notion is in line with Lin and Liu argument. They emphasize the importance of capital expenditure in order to increase economic growth (Lin and Liu 2000).

In case of Sumatera Province, as the effect of fiscal decentralization is positive on local economic growth, it could be assumed that it is because city and regency in Sumatera Barat Province could manage its allocation. Therefore, expenditure of city and regency in Sumatera Barat Province contributes to stimulate local economic growth in Sumatera Bara Province

4.5.2 The Effect of Other Independent Variables on Local Economic growth
In order to control the effect of fiscal decentralization on economic growth, this paper propose to use initial GRDP,  population, employment and education as controlling variables. According to previous study, those of variables consider as determinant variables affecting significant on economic growth.

First, initial GRDP has significant effect in this paper. According to Barro (1991), the relationship between initial GRDP is negative. He argues that a country which has high initial GRDP will experience in declining the economic growth further. It means that if a country is considered as poor country which has low initial income, it tends to grow faster than a rich country, and otherwise. However, the evidence from estimation results contradicts Barro’s result. The result shows that initial GRDP influences negatively on economic growth. This might be because the initial GRDP which is owned by local regions in Sumatera Province is not in high level.

The result based on population variable indicates that population is negatively related to economic growth. Thus, an increase in population at city and regency in Sumatera Province will be predicted to reduce local economic growth. This result is consistent with study which is conducted by Woller and Phillip (1998), Iimi (2005). The explanation for this condition is stated by Mankiew. He argues that an increase the number of population will affect on capital owned by worker. Later, it contributes to reduce per worker output. In detail, more population will decrease total output which should be shared. As a result, population just receives less output (Mankiew 2003).

Labor force is represented by employment variable. The relationship between employment variable and economic growth is positive relationship. In Sumatera Barat Province, employment variable is statistically significantly contributes to economic growth. A channel of employment increase economic growth through output. Employment variable influence economic growth since an increase the number of employment will create more output. More output lead to increase welfare. Therefore, at the end this will increase economic growth.

The last controlling variable is education. Education is used as approach human capital quality. According to regression result, variable education points out that this variable affect positively and significantly on local economic growth in Sumatera Barat Province. This result is also similar with the result revealed by Woller and Phillips (1998), and Iimi (2005). It could be explained that how human capital in terms of education give contribution to stimulate economic growth. Education contributes to economic growth through increasing education will create more productive and skilful labor force (Todaro 2000:343). This could increase quantity and quality of output, and then this condition will promote higher economic growth.

Chapter 5
Conclusion 
Since 2001, after the fall of Soeharto regime, Indonesia has implemented a decentralization policy. This policy related to political and economic decentralization. Central government gives the right and authority for both areas. The main concern about fiscal decentralization is that to overcome in providing service and public goods. Theoretically, fiscal decentralization will improve service delivery therefore the aim of fiscal decentralization in Indonesia is similar with this notion. Moreover, based on earlier study, the evidence of the effect of fiscal decentralization is mixed.

Sumatera Barat is one of province in Indonesia also has embarked fiscal decentralization policy. It would be expected that implementation of fiscal decentralization bring the improvement on local economic performance in Sumatera Barat.

The objective of this paper is to examine the effect of fiscal decentralization on local economic growth in specific region in Indonesia which is Sumatera Province. In Indonesia, previous studies related to fiscal decentralization and economic growth just concern how the fiscal decentralization affects overall economic of Indonesia. However, in fact, fiscal decentralization in Indonesia is placed in second level of local government namely ‘kota and kabupaten’ (city and regency) rather than province as first level of local government (Pepinsky and Wihardja, 2011). Based on that reason, this paper is trying to test relationship between fiscal decentralization and local economic growth from view of point local region level.

In order to analyze the relationship between local economic growth and fiscal decentralization, specific variables are employed. Local economic performance is captured by per capita Gross Regional Domestic Product (GRDP) which is produced by each city and regency in Sumatera Barat Province. The most important variable is indicator of fiscal decentralization. Generally, fiscal decentralization is measured based on either expenditure or revenue side. It is proposed to use three types of fiscal decentralization indicator namely fiscal decentralization indicator 1 (FD1), fiscal decentralization indicator 2 (FD2) and fiscal decentralization indicator (FD3). The choosing of three fiscal decentralization indicators has been adapted characteristic of fiscal decentralization in Sumatera Barat Province. Each of indicators is measured in particular way. Some variables which are considered as determinant of economic growth (initial GRDP, population, education and employment) are used to control the effect fiscal decentralization on economic growth.

The study uses regency and city level data in Sumatera Barat Province. Because of limitation and inconsistency data, this paper just involves 15 local regions from 18 local regions in Sumatera Barat. Actually, it will be employed long series data before and after implementation of fiscal, but unfortunately there is a limitation of the availability data in terms of district level in Sumatera Barat Province. Therefore, it is considered to use just only ten years of series data (from 2001-2010).

This study shows that fiscal decentralization which is measured using fiscal decentralization 1 and 3 is has positive relationship with GRDP. This means that in case of specific regions, Sumatera Barat, fiscal decentralization will affect economic growth significantly. It is expected that when the degree of fiscal decentralization increases, it could stimulate to increase economic growth. The contribution of level of fiscal decentralization to economic growth can be explained through the increasing of own source revenue (PAD) and expenditure. An increase both of this component will increase economic growth indirectly. Own revenue can provide funding to finance in providing better public services and infrastructure. In addition to, expenditure will stimulate the increase of local economic growth through capital expenditure.

The study also reveals that determinant of growth such as population, employment and education gives significant contribution to economic growth. This result is consistent with the previous study. Therefore it can argue those variables play the important role in economic growth. The higher human capital stocks and employment could increase the performance of economic growth

Finally, even though there is an evidence of the positive effect of fiscal decentralization on local economic growth in Sumatera Barat, it cannot claim the implementation of fiscal decentralization in other regions in Indonesia will give the same effect. It is because regions in Indonesia are not homogeneous. Each of regions in Indonesia has different characteristic such as size, endowment, population, natural resources. However, to capture fiscal decentralization more properly, it needs to develop a comprehensive fiscal decentralization indicator and involve other variables which are relevant to influence fiscal decentralization such as quality of government.
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Appendices
Appendix 1 List of Sample City and Regency in Sumatera Barat Province
	No
	City or Regency

	1.
	Kepulauan Mentawai

	2.
	Pesisir Selatan

	3.
	Kabupaten Solok

	4.
	Sijunjung

	5.
	Tanah Datar

	6.
	Padang Pariaman

	7.
	Agam

	8.
	50 Kota

	9.
	Pasaman

	10.
	Padang

	11.
	Kota Solok

	12.
	Sawahlunto

	13.
	Padang Panjang

	14
	Bukittinggi

	15
	Payakumbuah


Appendix 2 Regression Results for Fiscal Decentralization Indicator 1
Pooled OLS
[image: image1.emf] 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


_


c


o


n


s


 


 


 


 


 


2


.


1


4


6


7


8


4


 


 


 


.


4


0


0


4


3


2


7


 


 


 


 


 


5


.


3


6


 


 


 


0


.


0


0


0


 


 


 


 


 


1


.


3


5


5


2


9


9


 


 


 


 


 


2


.


9


3


8


2


7


 


 


 


 


 


 


l


n


e


d


u


c


 


 


 


 


 


.


0


5


6


8


0


2


5


 


 


 


.


0


6


6


2


5


8


5


 


 


 


 


 


0


.


8


6


 


 


 


0


.


3


9


3


 


 


 


 


-


.


0


7


4


1


6


2


3


 


 


 


 


.


1


8


7


7


6


7


3


 


 


 


 


l


n


e


m


p


l


o


y


 


 


 


 


 


 


.


0


7


6


4


3


5


 


 


 


.


0


2


5


4


3


5


4


 


 


 


 


 


3


.


0


1


 


 


 


0


.


0


0


3


 


 


 


 


 


 


 


.


0


2


6


1


6


 


 


 


 


 


 


.


1


2


6


7


1


 


 


 


 


 


 


 


l


n


p


o


p


 


 


 


 


-


.


0


6


6


6


4


1


5


 


 


 


.


0


2


4


7


6


5


4


 


 


 


 


-


2


.


6


9


 


 


 


0


.


0


0


8


 


 


 


 


-


.


1


1


5


5


9


2


2


 


 


 


-


.


0


1


7


6


9


0


8


 


l


n


i


n


i


t


_


g


r


d


p


 


 


 


 


 


.


8


6


4


1


1


4


9


 


 


 


.


0


2


4


9


6


7


7


 


 


 


 


3


4


.


6


1


 


 


 


0


.


0


0


0


 


 


 


 


 


.


8


1


4


7


6


4


5


 


 


 


 


.


9


1


3


4


6


5


3


 


 


 


 


 


 


 


l


n


f


d


1


 


 


 


 


 


.


0


5


1


7


3


9


4


 


 


 


.


0


1


7


3


0


1


4


 


 


 


 


 


2


.


9


9


 


 


 


0


.


0


0


3


 


 


 


 


 


 


.


0


1


7


5


4


2


 


 


 


 


.


0


8


5


9


3


6


9


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


l


n


p


c


g


r


d


p


 


 


 


 


 


 


 


 


C


o


e


f


.


 


 


 


S


t


d


.


 


E


r


r


.


 


 


 


 


 


 


t


 


 


 


 


P


>


|


t


|


 


 


 


 


 


[


9


5


%


 


C


o


n


f


.


 


I


n


t


e


r


v


a


l


]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


T


o


t


a


l


 


 


 


 


1


7


.


7


6


3


2


0


5


9


 


 


 


1


4


9


 


 


.


1


1


9


2


1


6


1


4


7


 


 


 


 


 


 


 


 


 


 


 


R


o


o


t


 


M


S


E


 


 


 


 


 


 


=


 


 


.


0


7


9


8


3


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


A


d


j


 


R


-


s


q


u


a


r


e


d


 


=


 


 


0


.


9


4


6


5


 


 


 


 


R


e


s


i


d


u


a


l


 


 


 


 


.


9


1


7


7


9


9


1


1


8


 


 


 


1


4


4


 


 


.


0


0


6


3


7


3


6


0


5


 


 


 


 


 


 


 


 


 


 


 


R


-


s


q


u


a


r


e


d


 


 


 


 


 


=


 


 


0


.


9


4


8


3


 


 


 


 


 


 


 


M


o


d


e


l


 


 


 


 


1


6


.


8


4


5


4


0


6


8


 


 


 


 


 


5


 


 


3


.


3


6


9


0


8


1


3


6


 


 


 


 


 


 


 


 


 


 


 


P


r


o


b


 


>


 


F


 


 


 


 


 


 


=


 


 


0


.


0


0


0


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


F


(


 


 


5


,


 


 


 


1


4


4


)


 


=


 


 


5


2


8


.


6


0


 


 


 


 


 


 


S


o


u


r


c


e


 


 


 


 


 


 


 


 


 


S


S


 


 


 


 


 


 


 


d


f


 


 


 


 


 


 


 


M


S


 


 


 


 


 


 


 


 


 


 


 


 


 


 


N


u


m


b


e


r


 


o


f


 


o


b


s


 


=


 


 


 


 


 


1


5


0


.


 


r


e


g


 


 


l


n


p


c


g


r


d


p


 


l


n


f


d


1


 


l


n


i


n


i


t


_


g


r


d


p


 


l


n


p


o


p


 


l


n


e


m


p


l


o


y


 


l


n


e


d


u


c




                                                                              

       _cons     2.146784   .4004327     5.36   0.000     1.355299     2.93827

      lneduc     .0568025   .0662585     0.86   0.393    -.0741623    .1877673

    lnemploy      .076435   .0254354     3.01   0.003       .02616      .12671

       lnpop    -.0666415   .0247654    -2.69   0.008    -.1155922   -.0176908

 lninit_grdp     .8641149   .0249677    34.61   0.000     .8147645    .9134653

       lnfd1     .0517394   .0173014     2.99   0.003      .017542    .0859369

                                                                              

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

                                                                              

       Total    17.7632059   149  .119216147           Root MSE      =  .07983

                                                       Adj R-squared =  0.9465

    Residual    .917799118   144  .006373605           R-squared     =  0.9483

       Model    16.8454068     5  3.36908136           Prob > F      =  0.0000

                                                       F(  5,   144) =  528.60

      Source         SS       df       MS              Number of obs =     150

. reg  lnpcgrdp lnfd1 lninit_grdp lnpop lnemploy lneduc


Fixed Effect Method

[image: image2.emf]F


 


t


e


s


t


 


t


h


a


t


 


a


l


l


 


u


_


i


=


0


:


 


 


 


 


 


F


(


1


4


,


 


1


3


0


)


 


=


 


 


 


 


 


5


.


6


1


 


 


 


 


 


 


 


 


 


 


 


 


 


P


r


o


b


 


>


 


F


 


=


 


0


.


0


0


0


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


r


h


o


 


 


 


 


.


9


7


6


5


7


6


4


7


 


 


 


(


f


r


a


c


t


i


o


n


 


o


f


 


v


a


r


i


a


n


c


e


 


d


u


e


 


t


o


 


u


_


i


)


 


 


 


 


 


s


i


g


m


a


_


e


 


 


 


 


.


0


6


6


3


3


4


6


7


 


 


 


 


 


s


i


g


m


a


_


u


 


 


 


 


.


4


2


8


3


1


9


1


8


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


_


c


o


n


s


 


 


 


 


 


9


.


9


1


6


8


0


6


 


 


 


1


.


0


2


9


3


7


5


 


 


 


 


 


9


.


6


3


 


 


 


0


.


0


0


0


 


 


 


 


 


 


7


.


8


8


0


3


1


 


 


 


 


 


1


1


.


9


5


3


3


 


 


 


 


 


 


l


n


e


d


u


c


 


 


 


 


 


.


5


1


0


5


5


6


1


 


 


 


.


1


0


6


7


2


7


3


 


 


 


 


 


4


.


7


8


 


 


 


0


.


0


0


0


 


 


 


 


 


.


2


9


9


4


0


8


9


 


 


 


 


.


7


2


1


7


0


3


2


 


 


 


 


l


n


e


m


p


l


o


y


 


 


 


 


 


.


0


4


4


3


9


5


7


 


 


 


.


0


2


3


3


0


8


3


 


 


 


 


 


1


.


9


0


 


 


 


0


.


0


5


9


 


 


 


 


 


-


.


0


0


1


7


1


7


 


 


 


 


.


0


9


0


5


0


8


4


 


 


 


 


 


 


 


l


n


p


o


p


 


 


 


 


-


.


4


8


8


9


2


0


4


 


 


 


.


0


5


8


0


3


1


4


 


 


 


 


-


8


.


4


3


 


 


 


0


.


0


0


0


 


 


 


 


-


.


6


0


3


7


2


8


5


 


 


 


-


.


3


7


4


1


1


2


3


 


l


n


i


n


i


t


_


g


r


d


p


 


 


 


 


 


.


6


6


1


5


4


4


8


 


 


 


.


0


3


6


9


2


6


9


 


 


 


 


1


7


.


9


2


 


 


 


0


.


0


0


0


 


 


 


 


 


.


5


8


8


4


8


9


4


 


 


 


 


.


7


3


4


6


0


0


2


 


 


 


 


 


 


 


l


n


f


d


1


 


 


 


 


 


.


0


6


9


9


2


4


6


 


 


 


.


0


2


0


1


3


7


7


 


 


 


 


 


3


.


4


7


 


 


 


0


.


0


0


1


 


 


 


 


 


.


0


3


0


0


8


4


6


 


 


 


 


.


1


0


9


7


6


4


7


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


l


n


p


c


g


r


d


p


 


 


 


 


 


 


 


 


C


o


e


f


.


 


 


 


S


t


d


.


 


E


r


r


.


 


 


 


 


 


 


t


 


 


 


 


P


>


|


t


|


 


 


 


 


 


[


9


5


%


 


C


o


n


f


.


 


I


n


t


e


r


v


a


l


]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


c


o


r


r


(


u


_


i


,


 


X


b


)


 


 


=


 


-


0


.


8


2


0


8


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


P


r


o


b


 


>


 


F


 


 


 


 


 


 


 


 


 


 


 


=


 


 


 


 


0


.


0


0


0


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


F


(


5


,


1


3


0


)


 


 


 


 


 


 


 


 


 


 


 


=


 


 


 


 


2


0


9


.


9


2


 


 


 


 


 


 


 


o


v


e


r


a


l


l


 


=


 


0


.


4


9


6


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


m


a


x


 


=


 


 


 


 


 


 


 


 


1


0


 


 


 


 


 


 


 


b


e


t


w


e


e


n


 


=


 


0


.


4


7


1


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


a


v


g


 


=


 


 


 


 


 


 


1


0


.


0


R


-


s


q


:


 


 


w


i


t


h


i


n


 


 


=


 


0


.


8


8


9


8


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


O


b


s


 


p


e


r


 


g


r


o


u


p


:


 


m


i


n


 


=


 


 


 


 


 


 


 


 


1


0


G


r


o


u


p


 


v


a


r


i


a


b


l


e


:


 


i


d


_


r


e


g


i


o


n


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


N


u


m


b


e


r


 


o


f


 


g


r


o


u


p


s


 


 


 


=


 


 


 


 


 


 


 


 


1


5


F


i


x


e


d


-


e


f


f


e


c


t


s


 


(


w


i


t


h


i


n


)


 


r


e


g


r


e


s


s


i


o


n


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


N


u


m


b


e


r


 


o


f


 


o


b


s


 


 


 


 


 


 


=


 


 


 


 


 


 


 


1


5


0


.


 


x


t


r


e


g


 


 


l


n


p


c


g


r


d


p


 


l


n


f


d


1


 


l


n


i


n


i


t


_


g


r


d


p


 


l


n


p


o


p


 


l


n


e


m


p


l


o


y


 


l


n


e


d


u


c


,


 


f


e




F test that all u_i=0:     F(14, 130) =     5.61             Prob > F = 0.0000

                                                                              

         rho    .97657647   (fraction of variance due to u_i)

     sigma_e    .06633467

     sigma_u    .42831918

                                                                              

       _cons     9.916806   1.029375     9.63   0.000      7.88031     11.9533

      lneduc     .5105561   .1067273     4.78   0.000     .2994089    .7217032

    lnemploy     .0443957   .0233083     1.90   0.059     -.001717    .0905084

       lnpop    -.4889204   .0580314    -8.43   0.000    -.6037285   -.3741123

 lninit_grdp     .6615448   .0369269    17.92   0.000     .5884894    .7346002

       lnfd1     .0699246   .0201377     3.47   0.001     .0300846    .1097647

                                                                              

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

                                                                              

corr(u_i, Xb)  = -0.8208                        Prob > F           =    0.0000

                                                F(5,130)           =    209.92

       overall = 0.4960                                        max =        10

       between = 0.4710                                        avg =      10.0

R-sq:  within  = 0.8898                         Obs per group: min =        10

Group variable: id_region                       Number of groups   =        15

Fixed-effects (within) regression               Number of obs      =       150

. xtreg  lnpcgrdp lnfd1 lninit_grdp lnpop lnemploy lneduc, fe


Random Effect Method
[image: image3.emf] 
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         rho            0   (fraction of variance due to u_i)

     sigma_e    .06633467

     sigma_u            0

                                                                              

       _cons     2.146784   .4004327     5.36   0.000     1.361951    2.931618

      lneduc     .0568025   .0662585     0.86   0.391    -.0730617    .1866667

    lnemploy      .076435   .0254354     3.01   0.003     .0265825    .1262875

       lnpop    -.0666415   .0247654    -2.69   0.007    -.1151809   -.0181022

 lninit_grdp     .8641149   .0249677    34.61   0.000     .8151792    .9130506

       lnfd1     .0517394   .0173014     2.99   0.003     .0178294    .0856495

                                                                              

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

                                                                              

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

                                                Wald chi2(5)       =   2643.00

       overall = 0.9483                                        max =        10

       between = 0.9958                                        avg =      10.0

R-sq:  within  = 0.8341                         Obs per group: min =        10

Group variable: id_region                       Number of groups   =        15

Random-effects GLS regression                   Number of obs      =       150

. xtreg  lnpcgrdp lnfd1 lninit_grdp lnpop lnemploy lneduc, re


Hausman Test
[image: image4.emf] 
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                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =       82.10

                  chi2(5) = (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

                                                                              

      lneduc      .5105561     .0568025        .4537536        .0836692

    lnemploy      .0443957      .076435       -.0320393               .

       lnpop     -.4889204    -.0666415       -.4222789        .0524815

 lninit_grdp      .6615448     .8641149       -.2025701        .0272068

       lnfd1      .0699246     .0517394        .0181852        .0103048

                                                                              

                   fixed        random       Difference          S.E.

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

                      Coefficients     

. hausman fixed random

. 


Appendix 3 Regression Results for Fiscal Decentralization Indicator 2
Pooled OLS
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       _cons     1.605731   .3677944     4.37   0.000     .8787582    2.332705

      lneduc     .1362706   .0621016     2.19   0.030     .0135221    .2590191

    lnemploy     .0806402   .0261869     3.08   0.002       .02888    .1324005

       lnpop    -.0689613    .025516    -2.70   0.008    -.1193956   -.0185271

 lninit_grdp     .8795723   .0253094    34.75   0.000     .8295465    .9295981

       lnfd2     .0150451    .021728     0.69   0.490    -.0279019    .0579922

                                                                              

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

                                                                              

       Total    17.7632059   149  .119216147           Root MSE      =  .08214

                                                       Adj R-squared =  0.9434

    Residual    .971563317   144  .006746967           R-squared     =  0.9453

       Model    16.7916426     5  3.35832852           Prob > F      =  0.0000

                                                       F(  5,   144) =  497.75

      Source         SS       df       MS              Number of obs =     150

. reg  lnpcgrdp lnfd2 lninit_grdp lnpop lnemploy lneduc


Fixed effect Method
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F test that all u_i=0:     F(14, 130) =     5.47             Prob > F = 0.0000

                                                                              

         rho    .97449114   (fraction of variance due to u_i)

     sigma_e    .06856947

     sigma_u    .42381293

                                                                              

       _cons     9.975549   1.092803     9.13   0.000      7.81357    12.13753

      lneduc     .5488069   .1097326     5.00   0.000     .3317142    .7658997

    lnemploy     .0345585   .0243999     1.42   0.159    -.0137137    .0828307

       lnpop    -.4906372   .0603288    -8.13   0.000    -.6099905    -.371284

 lninit_grdp     .6415978   .0398015    16.12   0.000     .5628553    .7203403

       lnfd2    -.0511766   .0298055    -1.72   0.088    -.1101432      .00779

                                                                              

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

                                                                              

corr(u_i, Xb)  = -0.8009                        Prob > F           =    0.0000

                                                F(5,130)           =    194.79

       overall = 0.4580                                        max =        10

       between = 0.4208                                        avg =      10.0

R-sq:  within  = 0.8822                         Obs per group: min =        10

Group variable: id_region                       Number of groups   =        15

Fixed-effects (within) regression               Number of obs      =       150

. xtreg  lnpcgrdp lnfd2 lninit_grdp lnpop lnemploy lneduc, fe


Random Effect Method
[image: image7.emf] 
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         rho            0   (fraction of variance due to u_i)

     sigma_e    .06856947

     sigma_u            0

                                                                              

       _cons     1.605731   .3677944     4.37   0.000     .8848676    2.326595

      lneduc     .1362706   .0621016     2.19   0.028     .0145537    .2579875

    lnemploy     .0806402   .0261869     3.08   0.002      .029315    .1319655

       lnpop    -.0689613    .025516    -2.70   0.007    -.1189717    -.018951

 lninit_grdp     .8795723   .0253094    34.75   0.000     .8299669    .9291777

       lnfd2     .0150451    .021728     0.69   0.489     -.027541    .0576313

                                                                              

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

                                                                              

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

                                                Wald chi2(5)       =   2488.77

       overall = 0.9453                                        max =        10

       between = 0.9957                                        avg =      10.0

R-sq:  within  = 0.8257                         Obs per group: min =        10

Group variable: id_region                       Number of groups   =        15

Random-effects GLS regression                   Number of obs      =       150

. xtreg  lnpcgrdp lnfd2 lninit_grdp lnpop lnemploy lneduc, re


Hausman Test
[image: image8.emf] 
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                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =       71.64

                  chi2(5) = (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

                                                                              

      lneduc      .5488069     .1362706        .4125364        .0904689

    lnemploy      .0345585     .0806402       -.0460818               .

       lnpop     -.4906372    -.0689613       -.4216759        .0546672

 lninit_grdp      .6415978     .8795723       -.2379745         .030718

       lnfd2     -.0511766     .0150451       -.0662217        .0204025

                                                                              

                   fixed        random       Difference          S.E.

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

                      Coefficients     

. hausman fixed random

. 


 Appendix 4 Regression Results for Fiscal Decentralization Indicator 3
Pooled OLS
[image: image9.emf] 
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       _cons     1.527861    .462119     3.31   0.001      .614448    2.441274

      lneduc     .1420376   .0616599     2.30   0.023     .0201621     .263913

    lnemploy     .0795717   .0262425     3.03   0.003     .0277013     .131442

       lnpop    -.0696793   .0291742    -2.39   0.018    -.1273443   -.0120144

 lninit_grdp     .8832918   .0276683    31.92   0.000     .8286033    .9379804

       lnfd3     .0009367   .0243527     0.04   0.969    -.0471983    .0490716

                                                                              

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

                                                                              

       Total    17.7632059   149  .119216147           Root MSE      =  .08228

                                                       Adj R-squared =  0.9432

    Residual    .974788196   144  .006769362           R-squared     =  0.9451

       Model    16.7884177     5  3.35768354           Prob > F      =  0.0000

                                                       F(  5,   144) =  496.01

      Source         SS       df       MS              Number of obs =     150

. reg  lnpcgrdp lnfd3 lninit_grdp lnpop lnemploy lneduc

. 


Fixed Effect Method
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F test that all u_i=0:     F(14, 130) =     8.85             Prob > F = 0.0000

                                                                              

         rho    .98854391   (fraction of variance due to u_i)

     sigma_e    .06196108

     sigma_u     .5755707

                                                                              

       _cons     11.52264    1.01821    11.32   0.000     9.508236    13.53705

      lneduc     .4869645   .0993505     4.90   0.000     .2904115    .6835175

    lnemploy     .0152256   .0222292     0.68   0.495    -.0287522    .0592033

       lnpop    -.5577919   .0558781    -9.98   0.000    -.6683399   -.4472438

 lninit_grdp     .6421107   .0346484    18.53   0.000      .573563    .7106585

       lnfd3     .1459821   .0254821     5.73   0.000     .0955689    .1963953

                                                                              

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

                                                                              

corr(u_i, Xb)  = -0.8688                        Prob > F           =    0.0000

                                                F(5,130)           =    244.40

       overall = 0.3319                                        max =        10

       between = 0.2970                                        avg =      10.0

R-sq:  within  = 0.9038                         Obs per group: min =        10

Group variable: id_region                       Number of groups   =        15

Fixed-effects (within) regression               Number of obs      =       150

. xtreg  lnpcgrdp lnfd3 lninit_grdp lnpop lnemploy lneduc, fe


Random Effect Method
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         rho    .00369123   (fraction of variance due to u_i)

     sigma_e    .06196108

     sigma_u    .00377145

                                                                              

       _cons     1.540746   .4640158     3.32   0.001     .6312917      2.4502

      lneduc     .1442678   .0623967     2.31   0.021     .0219726    .2665631

    lnemploy     .0795017   .0262779     3.03   0.002      .027998    .1310054

       lnpop    -.0696039   .0292417    -2.38   0.017    -.1269165   -.0122914

 lninit_grdp      .882213   .0278588    31.67   0.000     .8276108    .9368153

       lnfd3     .0013268   .0243837     0.05   0.957    -.0464643    .0491179

                                                                              

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

                                                                              

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

                                                Wald chi2(5)       =   2419.73

       overall = 0.9451                                        max =        10

       between = 0.9953                                        avg =      10.0

R-sq:  within  = 0.8274                         Obs per group: min =        10

Group variable: id_region                       Number of groups   =        15

Random-effects GLS regression                   Number of obs      =       150

. xtreg  lnpcgrdp lnfd3 lninit_grdp lnpop lnemploy lneduc, re


Hausman Test
[image: image12.emf] 
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                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.0000

                          =      125.55

                  chi2(5) = (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

                                                                              

      lneduc      .4869645     .1442678        .3426966        .0773121

    lnemploy      .0152256     .0795017       -.0642761               .

       lnpop     -.5577919    -.0696039       -.4881879         .047616

 lninit_grdp      .6421107      .882213       -.2401023         .020601

       lnfd3      .1459821     .0013268        .1446553        .0074009

                                                                              

                   fixed        random       Difference          S.E.

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

                      Coefficients     

. hausman fixed random

. 




















� The data are accessed online from � HYPERLINK "http://www.djpk.depkeu.go.id" �www.djpk.depkeu.go.id�








� Revenue sharing funds is the funds sourcing from APBN (central government budget). It is intended to finance the need of local government in line with fiscal policy implementation. The Fund consist of tax sharing and non tax natural resources sharing


� Ratio between local government expenditure and local income (GRDP) is in real term. Real expenditure is calculated using the GRDP deflator at district level


� Since district level is used therefore initial level of domestic product is initial level of Gross Regional Domestic Product (GRDP)


� Complete estimation result for are available in Appendix 2


� The result for Hausman test can be seen in Appendix 2


� Complete estimation results based on fiscal decentralization indicator 2 are available in Appendix 3





� Complete estimation results based on fiscal decentralization indicator 2 are available in Appendix 4


� The result of Hausman test can be seen in Appendix 4


�  Pooled OLS, Random and Fixed Effect method  are used to estimate the result for three tree type of fiscal decentralization indicator (FD indicator 1, FD indicator 2, FD indicator 3)
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