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Fiscal Decentralization, Commitment and Regional Inequality: 

Evidence from State-level Cross-sectional Data for the United States * 

Nobuo Akai†               Masayo Sakata1 

Abstract 

While conventional approaches to fiscal decentralization suggest that decentralization lowers the 
power of redistribution among regions, recent theories argue that fiscal decentralization works as a 
commitment device. In this manner, where the budget in a given region is highly dependent on 
transfers from the central government, there is an incentive for effort following fiscal 
decentralization. The former effect is argued to increase regional inequality, while the latter suggests 
a decrease in regional inequality. However no known empirical work has directly examined the 
relationship between fiscal decentralization and regional inequality. In this paper, cross-sectional 
data for the United States, excluding the convergence of regional income, are used to derive the net 
relationship. It is also the case that the direction of this effect on regional inequality depends on how 
fiscal decentralization is promoted. While the former distribution effect directly depends on the 
central government’s share of power, the latter incentive effect depends on autonomy. Two measures 
that represent the power of the central government and autonomy are used to identify these effects. 
The results indicate that local expenditure or revenue share in fiscal decentralization has no 
significant effect on regional inequality, while the achievement of autonomy by fiscal 
decentralization has a negative effect on regional inequality. This supports the theory that fiscal 
decentralization works as a commitment device. The results also show that how fiscal 
decentralization is promoted is important for how it impacts on regional inequality.  
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1. Introduction 

Fiscal decentralization, or the devolution of fiscal responsibilities to lower levels of government, has 

recently focused on its role for good governance (see, for example, Oates (1993)). While this 

viewpoint of fiscal decentralization concerns its efficiency benefits, another view of fiscal 

decentralization argues that fiscal decentralization may increase regional inequality (disparity) 

because the centralized fiscal system is needed to establish public infrastructures for all regions and 

reduces regional inequality, especially at the development stage (Prud’homme (1995)). After 

combining the efficiency and equity effects, the total social welfare effect of fiscal decentralization is 

more ambiguous. Conversely, and as discussed in McKinnon (1995) and Qian and Weingast (1997), 

more recent theoretical work that focuses on fiscal decentralization as a commitment device suggests 

that regional inequality may be related to the efficiency of public services, and that ex ante fiscal 

decentralization may not only contribute to enhanced efficiency, but also reduce ex post regional 

inequality.  

In a centralized fiscal system, it is possible to redistribute resources from rich to poor regions. 

This reduces regional inequality in the ex post sense. However, this does not necessarily mean that 

regional inequality becomes smaller when compared with ex ante regional inequality when the 

dynamic incentive effect of regions is considered. For example, bailout policies for the ex post poor 

region through the redistribution of resources from the central government may soften its budget and 

distort the ex ante incentive of regions that become poor ex post without any effort, but can escape 

with effort. In this situation, fiscal decentralization, which involves the devolution of government 

fiscal responsibilities to lower levels of government, may work as a commitment device not to bail 

out the ex post poor region and provides an incentive for regions that have power to escape being 

poor. This suggests that hard budgets from fiscal decentralization reduce regional inequality by 

enhancing the incentive for efficient public policy for those regions that can escape from being poor 
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by their own effort. If this holds, regional inequality may become smaller after fiscal 

decentralization. 

However, it should be noted that the reduction in regional inequality should be distinguished 

from the convergence of inequality as a nation develops. The difference is that in the former the 

driving force reducing inequality is not national development, rather it is the commitment of 

government policy. Even if a nation fully develops, inequality is not reduced as long as the 

commitment device is not incorporated (this can be proven, in part, from the fact that regional 

inequality remains in developed countries). 

If this theory concerning credibility is correct, a new hypothesis that fiscal decentralization as 

a commitment device reduces regional inequality can be put forward. In order to test this hypothesis, 

it is important to use a desirable data set, which can exclude the convergence effect in the 

development stage. The current paper is a first step in empirically examining this hypothesis and 

uses a desirable data set for a single country at the same stage of development. The data used are 

state-level cross-sectional data for the United States, which enables us to estimate how fiscal 

decentralization at the same developed stage affects regional inequality in an objective manner. 

The issue of regional inequality has been analyzed in a number of economic fields, including 

urban–regional economics and macroeconomics. First, regional economics has focused on regional 

disparity of income as the result of differing patterns of urbanization and economic development. 

For instance, Williamson (1965) first examined the pattern of variation in the spatial distribution of 

regional incomes using Kuznets’ inverted-U hypothesis, showing that regional income inequality 

increases in the earliest phases of economic development, and then decreases as economic 

development progresses. Several papers have extended this type of analysis by considering 

additional factors related to urbanization.2 However, this body of work has mainly focused on the 

relationship between regional disparity and urban development, rather than the system of fiscal 
                                                  
2 For recent empirical studies, see the special issue of Annals of Regional Science 35(1). For example, 
Fujita and Hu (2001) estimate trends in regional disparity during the period 1985–1994, from the aspects 
of both income distribution and production agglomeration by using GDP and industry output data.  
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institutions. 

Second, regional inequality has also been examined in research concerning income 

convergence among regions, as developed in Barro and Sala-i-Martin (1992). The purpose of this 

work is to examine the relationship between income growth and the initial income level (the level of 

economic development). Such research associated with convergence is then regarded as the factor 

analysis of economic growth by using economic factors in each region, rather than the factor 

analysis of inequality by using common economic factors for all regions. Only a few studies have 

examined the effect of fiscal institutions on regional inequality (in what the authors regard as a 

somewhat partial manner), and no empirical work has comprehensively examined the relationship 

between fiscal decentralization and regional inequality. The only other known works that examine 

fiscal decentralization, at least in part, are Shankar and Shar (2003), Kim, Hong and Ha (2003) and 

Kanbur and Zhang (2002). Whereas Shankar and Shar (2003) found a positive correlation between 

regional inequality and decentralization, they examined only unconditional correlation. Since many 

other factors are highly correlated with both variables, problems associated with omitted variable 

bias are likely to be high. A second paper by Kim, Hong and Ha (2003) concluded that systems with 

decentralization have higher rates of regional inequality using Korean time series data from 

1971–1997. However, the measure of decentralization used in that study is the spatial distribution of 

public services, which may not accurately reflect the true decentralization of power and resources in 

a given country. In addition, it is difficult to differentiate these changes from trends in regional 

income convergence. The third paper, by Kanbur and Zhang (2002), examines the effect of fiscal 

decentralization on inequality among Chinese provinces during the period 1952–1999. However, this 

study included the effect of regional income convergence. 

In this paper, we provide a more systematic examination of the real relationship between 

fiscal decentralization and regional inequality by (1) using an appropriate data set to obtain the net 

commitment effect of decentralization, and (2) focusing on the quality of fiscal decentralization. 

First, since we focus on the effect of fiscal decentralization on regional inequality rather than 
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convergence of income among regions, it is generally better to use data at the same stage of 

economic development, especially in a developed economy. This implies that cross-sectional, rather 

than time-series, data is more desirable. However, with cross-country data in which cultural, 

historical and institutional differences between developing and developed countries are substantial, it 

may be difficult to determine the true effect of fiscal decentralization unless adjustments are made to 

account for these differences. On this basis, data from the fifty US states are appropriate since there 

are no substantial historical or cultural differences across observations.  

Second, it also appears that the direction of fiscal decentralization’s effect on regional 

inequality depends on how it is promoted. While the distribution effect directly depends on the 

power share of the central government as described by the orthodox approach to fiscal 

decentralization, the incentive effect depends on autonomy as a new hypothesis. It may be possible 

to discriminate these two effects by defining the measure of fiscal decentralization in several ways. 

In this paper, by using two types of measures that represent the power of the central government 

(Authority power) and autonomy (Autonomy power), we examine the two opposing effects in the 

same regression. Finally, we estimate the relationship in a number of ways, including (1) various 

measures of regional inequality, (2) several measures of fiscal decentralization,3 and (3) taking 

account of the problem of endogeneity.  

The results indicate that fiscal decentralization measured by the power share of the central 

government may not reduce regional inequality, while fiscal decentralization as a commitment 

device may lower measured regional inequality. The results in some of the regressions are 

statistically significant and robust within a wide range of specification. Our results also suggest that 

the equity effect of decentralization through the efficiency effect created by commitment persists 

when decentralization occurs, and this may be the opposite of that conventionally put forward. Our 

                                                  
3 In previous work, only one measure of fiscal decentralization is used. For example, Kanbur and Zhang 
(2002) specify the revenue share of the sub-national government. However this single measure may not 
necessarily represent a true measure of fiscal decentralization. The current paper adopts several measures 
reflecting various views of fiscal decentralization. See Appendix A for more detail.  
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work supports the idea that the continuing trend of fiscal decentralization toward greater autonomy 

may be justified not only on efficiency grounds, but also on considerations of equity.  

The remainder of the paper is organized as follows. Section 2 illustrates four indicators of 

fiscal decentralization and describes the combination of hypotheses and indicators. Section 3 

describes the variables used in the analyses. In Section 4 we provide the regression results 

concerning the relationship between regional inequality and fiscal decentralization. Section 5 

concludes the paper. 

 

2. Conventional and New Measures of Fiscal Decentralization and 

Related Hypotheses 

 

In order to capture the incentive effect of fiscal decentralization, we need to construct an effective 

measure of fiscal decentralization. In other words, we separate measures into those measuring the 

power of authority, which corresponds to the conventional discussion, and those concerning 

autonomy, which affects the incentives of local government. Definitions of the measures of authority 

and autonomy are as follows. 

 

2.1 Indicators that Measure Authority Power 

Generally, fiscal decentralization is interpreted as devolution of the authority associated with 

decision-making to a lower level of government. The authority associated with decision-making is 

usually allocated on the basis of legal relationships between these higher and lower levels of 

government. However, it is difficult to quantitatively measure the allocation of authority. Earlier 

work has suggested indicators based on the relative size of revenue or expenditure to represent the 

allocation of authority. When the grantor directs in detail the purposes for which the funds are to be 

used, the grants should be attributed to the level of government that collects the revenues. 
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We provide three indicators measuring the authority power of local government, RI (revenue 

share), PI (expenditure share) and PRI (average between revenue and expenditure shares), which 

represent the relative fiscal size between state and local governments (detailed explanation of these 

indicators is presented in Appendix A). As these measures of authority power fall, the power of local 

government associated with decision making on the allocation of resources decreases. In other words, 

political and financial powers concentrate more in the authority of the single central government. 

Because one of the main policies of central government is to reduce inequality, it is easy for central 

governments to carry out a redistribution policy in the centralized environment. Consequently, fiscal 

decentralization lowers the power of redistribution and increases regional inequality. Therefore, 

these indicators may capture the effect most conventionally proposed, that fiscal decentralization 

lowers the power of redistribution and increases regional inequality. 

 

2.2 Indicators that Measure Autonomy Power 

We next consider the incentive effect achieved by the autonomy of local government. Even if the 

expenditure or revenue shares described above are small, autonomy may be fiscally decentralized in 

that sufficient resources for public spending are originally allocated to the lower level of government. 

Thus, local government’s autonomy is high if all fiscal needs are financed in the local government 

region, in which authority may be fiscally decentralized. Conventional indicators of fiscal 

decentralization are not able to reflect this condition. Therefore, we specify other indicators 

representing autonomy: that is, how public spending at the lower level of government is maintained 

by its own revenue (the degree of fiscal independence). 

It is assumed that autonomy corresponds to the degree of accountability or commitment (or 

the degree of a hard budget constraint). We should be able to catch such an effect as a commitment 

device by AI  (Autonomy power), defined as the local government’s own revenue share of total 

revenue (a more detailed explanation of this indicator is presented in Appendix A). 
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This indicator corresponds to the grants share (the share of grant revenue in total revenue) 

subtracted from unity. When this falls, the local government obtains proportionately more grants 

from the central government (a soft budget), and this may distort the incentive for increasing 

regional income by reducing efforts in the conduct of efficient public policy. Therefore, this indicator 

is used to estimate the effect of fiscal decentralization as a commitment device on regional inequality, 

and especially to test the new hypothesis that fiscal decentralization decreases regional inequality. 

 

3. Empirical Analysis  

The primary aim of this paper is to estimate the relationship between regional inequality and fiscal 

decentralization. The analysis begins by presenting the Ordinary Least Square (OLS) estimates using 

cross-sectional, time-series data. The analysis then uses Two Stage Least Square (TSLS) estimates in 

order to consider the problem of endogeneity. Finally, an alternative inequality index is employed as 

a check of the robustness of the results. 

 

3.1 Empirical Model 
This section presents simple cross-sectional regressions of the form: 

,10 iiii XonntralizatiFiscalDeceInequality εβαα +++=  i (= 1,…,50)    

 (1) 

where i refers to state I, iInequality  represents degree of regional inequality, 

ionntralizatiFiscalDece  represents indicators of fiscal decentralization described in Section 2, 

and Xi is a vector of control variables comprising state characteristics. The parameters 0α  and 1α  

are scalars, β  represents a parameter vector, and iε  is the error term, which is assumed to be 

normally distributed, homoscedastic, and independent across observations. 

We divide fiscal decentralization into two factors; Autonomy power, as measured by AI , and 
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Authority power, as described in Section 2 and measured by RI , PI  and PRI .  

Therefore, we rewrite equation (1) as:  

iiiii bXpowerAutonomyapowerAuthorityaaInequality υ++++= 　　 210

   (2) 

By including two different qualities of decentralization indicators, we consider the various effects of 

fiscal decentralization. If the coefficient of AI  is negative, it may indicate that dependency on 

subsidies increases regional inequality. This then shows that achieved autonomy gives strong 

incentives to the poor region to improve income, and regional inequality falls. If the estimated 

coefficient for RI , PI  or PRI  is positive, it suggests that the conventional discussion is 

supported and fiscal decentralization increases regional inequality. 

 

3.2 Data and Variables 

As discussed earlier, we use state-level cross-sectional data for the United States during the period 

1993–2000 to derive the effect of fiscal decentralization. State-level cross-sectional data is often 

used for the analysis of inequality. We use similar variables specified in this earlier body of work 

(e.g., Al-Samarrie and Miller (1967), Morrill (2000)). Table 1 provides descriptive statistics and 

definitions for these variables.  

 

[Table 1 around here.] 

  

First, the measure of inequality used in this paper is the regional income inequality among 

counties in each state. This measure differs from both regional inequality among states and personal 

income inequality as based on micro census data (Partridge, Rickman and Levernier (1996), Morrill

（2000）, Lynch (2003)) . As a measure of regional inequality in each state, we use the GINI 

coefficient calculated from pre-tax income in each county. This measure has been widely used in 
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previous studies in this area (e.g., McGillivray and Matthew (1991) and others). The index ranges 

from 0 indicating perfect equality to 1 representing perfect inequality. We calculate the index using 

pre-tax personal income per capita for counties within each state from USA Counties, published by 

the US Census Bureau over the period 1993–2000. 

Second, we introduce several explanatory variables to explain the regional inequality within 

each state. By including a large number of each state’s socio-economic characteristics in the 

empirical model, it is possible to capture most effects on regional inequality by controlling for 

differences across states. Most of the explanatory variables used are similar to those in previous 

work in this area. However, in addition to the variables normally used, we include a number of 

additional factors. The regional inequality function incorporates fiscal, geographical, political and 

economic factors for the period 1992–1999. A list of these variables follows. All variables specified 

incorporate one-period lagged values in order to remove any potential endogeneity.  

 Fiscal Decentralization ( RI , PI , PRI , ⅠAI ); See Appendix A for details;4 

 Real Gross State Products per capita (GSP per capita, Square of GSP per capita);  

 Population mobility factor, measured by highway mileage (mile)5 per area (square mile) 

(Highway per area);  

 Human agglomeration, measured by the ratio of metropolitan population to total population 

(Metropolitan Rate); 

 Human capital level and labor quality, measured by the level of Education (Education);  

 Industrial structure, measured by the share of GSP in both construction and manufacturing 

industries to nominal GSP (Manufacture);  

 Political effects, measured by Liberal vs. Conservative tendencies (the share of the seats in the 

                                                  

4 Since the estimates of the models where fiscal autonomy ( ⅠAI
) includes or excludes federal grants are 

similar, only the results for the latter specification are reported.  
5 Immigrant includes persons who may have entered the United States as non-immigrants or refugees.  
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state legislature held by Democrats) (LIB vs. CON);  

 Globalization, measured by the share of foreign direct investment6 to nominal GSP (Foreign 

Direct Investment);  

 Economic stability effect, measured by percent unemployed of the civilian labor force 

(Unemployment Rate);  

 Regional size effect, measured by the level of state’s population (Population).  

All variables are specified in natural logarithms and all data is obtained from USA Counties 

and the Statistical Abstract of the United States (various years). 

Predictions for the effects of these socio-economic variables can be made on the basis of 

earlier work:  

1. Kuznets’ inverted U-hypothesis suggests that regional income differentials increase in 

early development stages, then stabilize in mature periods on growth (Kuznets inverted the 

U-curve). Williamson (1965) provides a number of reasons why regional inequality may 

decrease in the latter stages of development. For example, government policies aimed at 

equalizing regional growth rates and income inequality levels, discovery of new resources 

in less developed regions, etc. On the other hand, Amos (1988) highlights two patterns of 

the inequality–regional development nexus, each based on the simple neoclassical factor 

market equilibrating mechanism. The first pattern is based on the conventional stabilization 

effects. In proposing his second pattern, Amos questions whether regional inequality will 

in fact stabilize during the latter stage of development, as it would be naïve to expect 

regional growth rates to equalize and relative per capita incomes to remain unchanged, 

given the often dynamic nature of regional growth. In such an environment, Amos 

proposes the so-called “augmented inverted U,” where a simple increase–decrease inverted 

U is replaced with a pattern of increase–decrease–increase. The second pattern would be 

plausible if the economy, even after development, had not stabilized. On this basis, the 
                                                  
6 Foreign direct investment is the gross book value of foreign company US affiliates by State. 
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coefficients of GSP per capita and Square of GSP per capita could be positive or 

negative. 

2. The change of accessibility to the interior could contribute to a decrease in the cost of 

transportation. As a result, agglomeration of industry occurs and the productivity in a 

region changes because firms desire good access to the products of other firms. Dunford 

(1996) argued that regional disparity depended on spatial productivity and employment 

rate. The development of infrastructure would affect the structure of residents’ wages 

through changes in regional productivity. Therefore, the estimated coefficient on Highway 

per area could be positive or negative. 

3. Since urbanization is often regarded as a measure of economic development, greater 

metropolitan share should reduce income inequality (Kuznets (1955)). However, if the 

prevalence of service-producing industries with a bimodal wage distribution is centered in 

metropolitan areas, a positive metropolitan inequality relationship is expected (Partridge, 

Rickman and Levernier (1996)). A positive or negative coefficient is hypothesized for the 

Metropolitan Rate. 

4. As discussed in Partridge, Rickman and Levernier (1996), human capital promoted by 

education has two effects. While the prevalence of low-level education in all regions 

decreases regional inequality keeping high-level education constant, the prevalence of 

high-level education in all regions increases it. The expected sign of Education is unclear.  

5. Kuznets suggested that farm-based economies had greater income inequality, and that a 

greater share of the labor-force employed in manufacturing is negatively associated with 

income inequality. A negative relationship between manufacturing’s share of the labor 

force and income inequality is plausible because manufacturing may provide less-skilled 

workers the opportunity to earn greater wages (Borjas and Ramey (1994)). The expected 

sign of Manufacture is negative.  

6. As suggested by Fujita, Krugman and Venables (1999), when an economy opens up to 
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world markets, regional inequality will be affected. Globalization of the economy can 

change internal comparative advantage and hence location patterns. However the effect of 

globalization varies. The expected sign of Foreign Direct Investment is unclear.  

 

Although it is difficult to predict the effects of the remaining variables—Economic stability 

effect (Unemployment Rate), Political effect (LIB vs. CON), and Regional size effect 

(Population)—on regional inequality, they are included in the model to capture other political or 

regional influences.  

 

4. Regression Results 
 
4.1 Basic Results 

We first provide basic results from the OLS regression using data on the 50 US states. We estimate 

four models: (1) a basic model; (2) one including a time dummy; (3) another including a regional 

dummy; and (4) another including both time and regional dummies. We adopt a regional dummy7 to 

consider specific characteristics among regions in the United States.8 The results are shown in Table 

2. The coefficients of both dummies are not shown due to space limitations.  

 

                                                  
7 Regional dummies were constructed by dividing the 50 US states into eight regions: Region 1 = 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont; Region 2 = Delaware, 
Maryland, New Jersey, New York, Pennsylvania; Region 3 = Illinois, Indiana, Michigan, Ohio; Region 4 
= Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, South Dakota, Wisconsin; Region 5 = 
Alabama, Arkansas, Florida, Georgia, Mississippi, Kentucky, Louisiana, North Carolina, Oklahoma, 
South Carolina, Tennessee, Virginia, West Virginia; Region 6 = Arizona, New Mexico, Texas; Region 7 = 
Colorado, Idaho, Montana, Utah, Wyoming; Region 8 = Alaska, California, Hawaii, Nevada, Oregon, 
Washington. 
8 Formally, we may estimate the effect of fiscal decentralization considering state fixed effects. However 
it should be noted that the state fixed effect is highly correlated with the fiscal decentralization measure in 
each state because there is little variation in the fiscal decentralization measure across time. This 
multicollinearity distorts estimates of the real effect of fiscal decentralization from its cross-state variation. 
In order to avoid this problem, we use regional dummies instead of state dummies. 
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[Table 2 around here.] 

 

Regarding Authority power, we cannot find any significant effect of fiscal decentralization on 

regional inequality. This result shows that the change of redistribution that may be created by the 

decrease of the power of central government is not so large and does not affect regional inequality.  

As for Autonomy power, we have negative and significant coefficients of fiscal 

decentralization on regional inequality in all models. When fiscal decentralization increases by 1%, 

regional inequality decreases from –0.51% to –0.25%. This shows the positive relationship between 

fiscal decentralization as a commitment device and regional inequality, which is consistent with our 

hypothesis that fiscal decentralization as a commitment device reduces regional inequality.  

Concerning the estimated coefficient of other state characteristics, some conclusions emerge. 

We discuss these based on the results obtained using the pooled data. Most of the variables 

significantly affect regional inequality. Detailed discussion follows.9 

First, the significant and positive coefficient on GSP per capita shows that regions in highly 

developed states experience higher levels of inequality. The estimated coefficient of Square of GSP 

per capita is also positive and significant. As discussed in Section 3, this result is different from the 

conventional theory of Kuznets’ inverted U with a high level of development, but is consistent with 

the theory developed by Amos (1988) and McGillivray and Matthew’s (1991) analysis of Australian 

regional inequality. This is also consistent with the findings of Partridge et al. (1996) concerning US 

state income inequality, which suggest that there is some evidence that at a very advanced stage of 

economic development, income inequality and average income are positively related.  

Second, the estimated coefficient of Highway per area is negative and significant. This result 

is interpreted as suggesting that development of transportation yields industrial agglomeration and 

                                                  
9 Although we also included the ratio of population aged over 65 years to total population, the share of 
local and state government education expenditure to total expenditure, and a dummy variable for 
Proposition 13 as explanatory variables to capture local characteristics, none of the estimated coefficients 
were statistically significant. 
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improvement of productivity within the region. As a consequence, regional inequality is reduced. 

Third, the estimated coefficient of Metropolitan Rate is negative and significant, which shows that 

agglomeration reduces regional inequality, similar to Morrill’s (2000) conclusions on US state 

income inequality. Fourth, the estimated coefficient of Education is negative and significant, except 

for models including regional dummies. This result is similar to the findings of Partridge et al. 

(1996) and Al-Samarrie and Miller (1992), both of which conclude that inequality falls when 

accompanied by higher amounts of education. 

Fifth, the estimated coefficient of Manufacture is negative and significant, as expected. This 

correlation is consistent with the findings of Morrill (2000) using US data in the 1970s. Sixth, the 

estimated coefficient of Foreign Direct Investment is negative and significant. This is inconsistent 

with the findings of Fujita and Hu (2001) in China. Finally the results show that the Economic 

stability effect (Unemployment Rate), Political effect (LIB vs. CON) and Regional size effect 

(Population) also significantly impact upon regional inequality. Importantly, the results provide 

convincing evidence that fiscal decentralization as a commitment device may contribute to a 

decrease in regional inequality.  

 

4.2 Consideration of Endogeneity of Decentralization Measures 

In this section, we consider some potential problems in previous OLS estimations and provide 

corrected estimation results. 

When we use cross-sectional data, especially in a single country, the estimations suffer from 

endogeneity bias between regional inequality and the Autonomy indicator ( AI ). In order to provide 

correct estimates, we estimate the effect of fiscal decentralization by considering endogeneity and 

correct for these potential problems using TSLS.10 Table 3 presents the results as estimated by 

                                                  
10 We add two instrumental variables to the exogenous variables already included in the basic regression 
model. These are the White rate (ratio of the white population to the total population) and Government 
size (the ratio of state and local governments’ expenditure to nominal GSP). Two tests are used to 
examine the validity of this particular set of instruments (Horiuchi (2002)). First, an F test of the null 
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TSLS. 

 

[Table 3 around here.] 

 

The new results by TSLS method are almost the same as the results discussed in section 4.1. 

Namely, that the fact that fiscal decentralization does not necessarily increase regional inequality and 

may in fact reduce it holds after considering the problem of endogeneity. 

 

4.3 Robust Check: Another Measure of Regional Inequality 

In the previous section, we adopt the GINI coefficient as a measure of the regional inequality. In 

order to test the robustness of these results we add the Coefficient of Variation (CV), which is one of 

the most widely used measures of regional inequality (e.g., Shankar and Shah (2003)) and is similar 

to the GINI coefficient. The CV is defined as: 
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where ix  is the personal income per capita of the i th county, and n  is the number of counties 

within a state. The larger CV is, the larger the disparity among regions. The correlation coefficient is 

0.93 between Coefficient of Variation and GINI Coefficient in this paper. Table 4 provides the results 

obtained with the pooled data. 
                                                                                                                                                  
hypothesis that the coefficients on the instrumental variables in the first-stage regression are jointly zero. 
High values of the F statistics suggest that the set of instrumental variables is valid. Table 3 shows the 
result of the F test. The values in all the regression models are highly significant. The second more 
appropriate test is an nR2 test. The test statistic is the number of observations multiplied by R2 from a 
regression of the residuals from the second-stage regression on both the included and excluded exogenous 
variables. The null hypothesis is that the instrument set contains no variables that should be included. The 
low value infers a valid model. Table 3 shows the results of the nR2 test where the P-values are high. 
Therefore, we recognize the validity of the instrumental variables used.  
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[Table 4 around here.] 

 

As shown, the coefficient of Autonomy power is negative and significant in all models. This 

means that the results in this paper are robust for the inequality measure. 

 

5. Conclusion 

 

The effect of fiscal decentralization on regional inequality has been a major focus of debate in the 

context of recent public reforms. The convention is that fiscal decentralization may increase regional 

inequality because the power of redistribution as a nation becomes lower after fiscal decentralization. 

On the other hand, the theory based on the role as a commitment device of fiscal decentralization 

suggests the opposite relationship between fiscal decentralization and regional inequality.  

This paper has estimated the real effect of fiscal decentralization using an appropriate data set 

and several indicators of fiscal decentralization. As a result, we have presented new empirical 

evidence that fiscal decentralization as a commitment device may reduce regional inequality. As 

discussed, our data set is one in which differences relating to history, culture, and the stage of 

economic development are minimized, and hence is admirably suited to determining the true effect 

of fiscal decentralization as a commitment device on regional inequality. This distortion-free data set 

has revealed the truly negative effect of fiscal decentralization on regional inequality. 
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Appendix A: Specification of Fiscal Decentralization 

 

Definition of measures 

Revenue Indicator  

The Revenue Indicator ( RI ) is defined for each state as the ratio of local government revenue to 

combined state and local government revenue.11 This indicator corresponds to the most approximate 

measure of the allocation of authority when the government that collects revenue has authority 

associated with its own revenue (the tax to be collected and the type of expenditure to be made), but 

all intergovernmental grants are conditional or matching grants. In calculating revenue share, we use 

government revenue excluding grants from other governments. 

 

Production Indicator  

The Production Indicator ( PI ) is defined as the ratio of local government expenditure to 

combined state and local government expenditure. This indicator corresponds to the most 

approximate measure of the allocation of authority when a local government has authority associated 

with its expenditure (the tax to be collected and the type of expenditure to be made) implicitly 

considering that all intergovernmental grants are non-matching or lump-sum grants. In calculating 

expenditure share, we use government expenditure including grants from other governments. 

 

Production–Revenue Indicator  

The indicators defined above are regarded as extreme cases regarding the allocation of authority. For 

the middle case, an indicator that combines these is considered. The Production–Revenue 

                                                  
11 In order to grasp the concept of authority allocation most accurately, we exclude revenues financed by 
public debt from both state and local revenue data. 
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Indicator ( PRI ) represents a decentralization measure that incorporates both revenue and 

expenditure shares. The normalized indicator is defined as the mean of RI and PI ; that is, PRI = 

( ) 2/RIPI + .  

 

Autonomy Indicator  

The Autonomy Indicator ( AI ) is defined as the local government’s own revenue share of its total 

revenue. In calculating the autonomy of local government in a state, the federal grant provided from 

outside the state is considered. Hence, we consider two indicators for AI  to account for the 

potential impact of federal grants. ⅠAI  represents the local government’s real fiscal independence 

and is based on the local government’s own revenue and total revenue, excluding federal grants. 

ⅡAI  represents actual independence from the state government, and is based on the local 

government’s own revenue and the total revenue, including federal grants.  

 

Correlation between fiscal decentralization indicators and degree of fiscal decentralization by state 

(average data during 1992–1999) are summarized in Tables A.1 and A.2, respectively. 

 

Table A.1: Correlation Coefficient between Fiscal Decentralization Indicators (1992–1999) 

Correlation matrix 

This table shows the correlations between the five decentralization indicators. It is apparent that RI , 

PI  and PRI  are highly correlated with each other. However, ⅠAI  and ⅡAI  are less correlated 

1992-1999 RI PI PRI AIⅠ AIⅡ
RI 1.000
PI 0.847 1.000

PRI 0.966 0.956 1.000
AIⅠ 0.497 0.151 0.348 1.000
AIⅡ 0.562 0.218 0.417 0.990 1.000
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with the remaining indicators. 

 

Table A.2: Degree of Fiscal Decentralization by State (average data during 1992–1999) 

Average value
during 1992-1999 RI PI PRI AI1 AI2
Alabama 0.400 0.450 0.425 0.691 0.668
Alaska 0.197 0.316 0.256 0.662 0.630
Arizona 0.451 0.521 0.486 0.668 0.645
Arkansas 0.301 0.376 0.339 0.600 0.585
California 0.435 0.520 0.477 0.615 0.596
Colorado 0.482 0.541 0.511 0.755 0.734
Connecticut  0.353 0.392 0.372 0.731 0.709
Delaware 0.210 0.313 0.261 0.575 0.557
Florida 0.497 0.550 0.524 0.745 0.723
Georgia 0.485 0.513 0.499 0.737 0.719
Hawaii 0.205 0.225 0.215 0.885 0.817
Idaho 0.313 0.421 0.367 0.603 0.587
Illinois  0.471 0.507 0.489 0.737 0.707
Indiana 0.421 0.475 0.448 0.671 0.658
Iowa 0.398 0.459 0.429 0.671 0.651
Kansas 0.450 0.499 0.475 0.704 0.693
Kentucky 0.300 0.376 0.338 0.631 0.610
Louisiana  0.389 0.411 0.400 0.687 0.664
Maine 0.346 0.380 0.363 0.705 0.681
Maryland 0.401 0.445 0.423 0.744 0.713
Massachusetts     0.368 0.414 0.391 0.684 0.652
Michigan 0.366 0.465 0.416 0.605 0.588
Minnesota     0.380 0.493 0.436 0.633 0.616
Mississippi 0.367 0.427 0.397 0.613 0.593
Missouri  0.407 0.468 0.438 0.720 0.698
Montana 0.298 0.363 0.331 0.632 0.597
Nebraska 0.560 0.562 0.561 0.822 0.803
Nevada 0.369 0.508 0.439 0.635 0.613
New Hampshire    0.463 0.428 0.446 0.873 0.853
New Jersey 0.380 0.441 0.410 0.688 0.677
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Continued Table A.2 

 

 

 

New Mexico 0.243 0.373 0.308 0.502 0.479
New York 0.501 0.526 0.513 0.707 0.687
North Carolina 0.393 0.480 0.436 0.652 0.635
North Dakota 0.312 0.368 0.340 0.651 0.612
Ohio 0.351 0.443 0.397 0.679 0.656
Oklahoma 0.349 0.424 0.386 0.654 0.636
Oregon 0.361 0.461 0.411 0.672 0.629
Pennsylvania 0.372 0.446 0.409 0.675 0.644
Rhode Island 0.312 0.327 0.320 0.736 0.703
South Carolina 0.373 0.405 0.389 0.704 0.684
South Dakota 0.404 0.431 0.417 0.773 0.737
Tennessee 0.544 0.535 0.539 0.791 0.774
Texas 0.482 0.522 0.502 0.737 0.718
Utah  0.399 0.458 0.429 0.708 0.684
Vermont 0.356 0.360 0.358 0.725 0.700
Virginia 0.394 0.474 0.434 0.715 0.694
Washington 0.375 0.472 0.424 0.675 0.655
West Virginia 0.268 0.331 0.299 0.566 0.552
Wisconsin 0.331 0.482 0.406 0.596 0.583
Wyoming  0.387 0.443 0.415 0.634 0.621



22 

References 

Akai, N. and Sakata, M., 2002. Fiscal Decentralization Contributes to Economic Growth: Evidence 

from State-level Cross-section Data for the United States, Journal of Urban 

Economics 52 (1), 93-108. 

Al-Samarrie, A., Miller, H., 1967. State differentials in income concentration, American Economic 

Review 57 (1), 59-72. 

Amos, O. M., 1988. Unbalanced regional growth and regional income inequality in the latter stages 

of development, Regional Science and Urban Economics 18 (4), 549-566. 

Barro, R. J., Sala-i-Martin X. X., 1992. Convergence, Journal of Political Economy 100 (2), 

223-251.  

Borjas, G. J. and Ramey, V. A., 1994. Time-Series Evidence on the Sources of Trends in Wage 

Inequality, American Economic Review 84 (2), 10-16. 

Dunford, M., 1996. Disparities in Employment, Productivity, and Output in the E.U.: The Roles of 

Labour Market Governance and Welfare Regimes, Regional Studies 30 (4), 

339-357. 

Fujita, M., Krugman, P., and Venables, A. J., 1999. The Spatial Economy. The MIT Press: 

Cambridge, Massachusetts. 

Fujita, M., and Hu, D., 2001. Regional disparity in China 1985–1994: The effects of globalization 

and economic liberalization, The Annals of Regional Science 35 (1), 3-37. 

Horiuchi, Y., 2002. Turnout Decline in Japan during the 1990s: Did Voters Lose Interest and Faith 

in Politics ?, mimeo 

Kanbur, R. and Zhang, X., 2002. Fifty Years of Regional Inequality in China: A Journey through 

Revolution, Reform and Openness, No 2887 in CEPR Discussion Papers from 

CEPR Discussion Papers. 

Kim, E., Hong, S. W., and Ha, S. J., 2003. Impacts of National Development and Decentralization 



23 

Policies on Regional Income Disparity in Korea, Annals of Regional Science 37 

(1) (March 2003), 79-91.  

Kuznets, S., 1955. Economic Growth and Income Inequality, American Economic Review 45 (1), 

1-28. 

Lynch, G. R., 2003. Estimates of Income and Income Inequality in the United States and in Each of 

the Fifty States: 1988–1999, Journal of Regional Science 43(3), 571-588.  

McGillivray M. and Matthew, P., 1991. Regional income inequality in a developed nation: A 

cross-sectional study of Australian sub-state regions, The Review of Regional 

Studies 21 (2), 137-152. 

McKinnon R., 1995. Market-preserving fiscal federalism in the American monetary union Spectrum; 

Summer 1995; 68, 3; ABI/INFORM Global, 36. 

Morrill, R., 2000. Geographic variation in change in income inequality among US states, 1970-1990, 

The Annals of Regional Science 34 (1), 109-130. 

Oates, W., 1993. Decentralization and economic development, National Tax Journal 46, 237–243.  

Partridge, D. M., Rickman, S. D., and Levernier, W., 1996. Trends in U.S. income inequality: 

Evidence from a panel of states, The Quarterly Review of Economics and Finance 

36 (1), Spring 1996, 17-37. 

Prud'homme, R., 1995. The Dangers of Decentralization, World Bank Research Observer 10, 
201-220. 

Qian, Y. and Weingast, B., 1997. Federalism as a Commitment to Preserving Market Incentives, 

Journal of Economic Perspectives 11 (Fall), 83-92. 

Rothenberg, D, and Stano, M., 1977. The determinants of interstate variations in income distribution, 

Review of Social Economy 35 (1), 55-66. 

Shankar, R., and Shar, A., 2003. Bridging the Economic Divide Within Countries—A Scorecard on 

the Performance of Regional Policies in Reducing Regional Income Disparities, 

World Development 31 (8), 1421-1441. 



24 

Williamson, J. G., 1965. Regional inequality and the process of national development: A description 

of the patterns, Economic Development and Cultural Change 13 (4), 158-200. 

 

 



25 

 

Table 1: Variable Definitions, Means and Standard Deviations 

 

Variable Mean Standard
deviation

Definition

GINI Coefficient 0.099 0.024 Calculated by regional income inequality among
counties in each state

Coefficient of Variation 0.196 0.053 Calculated by regional income inequality among
counties in each state

GSP per capita 150596 178265 Real Gross State Product (GSP) per 1000 persons
Highway per area 1.637 0.986 Ratio of highway mileage to state's total area (mile2)
Metropolitan Rate 66.917 21.182 Percentage of metropolitan population (%)
Unemployment Rate 5.334 1.515 Ratio of unemployed to the civilian labor force (%)
Education 0.096 0.014 Ratio of high school graduates in total population

aged 18–24 years old

Opennes 5.924 3.725 Ratio of state's exports to other countries and other
states to nominal GSP

Manufacture 0.213 0.066 The share of consolidated gross state product in both
constrution and manufacturing industries to nominal
GSP

LIB vs.CON 0.536 0.157 The share of seats in the state legislature held by
Democrats

Foreign Direct Investment 0.127 0.146 The share of foreign direct investment to nominal
GSP. Foreign direct investmen is gross book value of
US affiliates of foreign companies by state

Population 5345336 5819321 State population

RI 0.379 0.082 Ratio of local government revenue to state and local
government revenue

PI 0.440 0.072 Ratio of local government expenditure to state and
local government expenditure

PRI 0.410 0.074 (PI+RI)/2, which reflects both revenue and
expenditure aspects of fiscal decentralization

AIⅠ 0.685 0.076 Ratio of local government's own revenue to total
revenue, with revenues excluding federal grants

Indicator of fiscal decentralization
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Table 2: Estimation Result (Inequality = GINI Coefficient) Method = OLS 
Ordinary Least Square Results

Indep. Var.
Constant 16.036 16.265 8.608 7.975 16.208 16.443 9.407 8.827 16.182 16.419 9.007 8.364

[5.41]*** [5.48]*** [3.06]*** [2.84]*** [5.61]*** [5.67]*** [3.44]*** [3.24]*** [5.54]*** [5.60]*** [3.26]*** [3.03]***

-0.025 -0.020 -0.107 -0.125 0.014 0.033 -0.100 -0.133 -0.009 0.001 -0.117 -0.143

[0.43] [0.34] [1.81]* [2.11]** [0.19] [0.40] [1.42] [1.76]* [0.13] [0.01] [1.74]* [2.06]**

Autonomy Power(AI) -0.485 -0.486 -0.253 -0.259 -0.509 -0.505 -0.328 -0.349 -0.503 -0.503 -0.289 -0.301

[4.71]*** [4.65]*** [2.63]*** [2.71]*** [5.42]*** [5.31]*** [3.77]*** [3.99]*** [5.22]*** [4.15]*** [3.20]*** [3.35]***

GSP per capita 6.153 6.308 2.617 2.229 6.267 6.462 2.891 2.468 6.224 6.394 2.733 2.310
[3.60]*** [3.68]*** [1.63] [1.38] [3.72]*** [3.79]*** [1.84]* [1.55] [3.66]*** [3.74]*** [1.73]* [1.44]

Square of GSP per capita 0.823 0.846 0.304 0.245 0.838 0.867 0.341 0.276 0.832 0.857 0.319 0.254
[3.44]*** [3.53]*** [1.36] [1.08] [3.54]*** [3.63]*** [1.55] [1.23] [3.50]*** [3.58]*** [1.44] [1.13]

Highway per area -0.080 -0.081 -0.155 -0.157 -0.079 -0.078 -0.160 -0.318 -0.080 -0.080 -0.159 -0.161
[5.10]*** [5.06]*** [8.51]*** [8.62]*** [4.95]*** [4.82]*** [8.62]*** [9.17]*** [5.12]*** [5.04]*** [8.69]*** [8.81]***

Metropolitan Rate -0.193 -0.190 -0.093 -0.101 -0.188 -0.185 -0.084 -0.090 -0.190 -0.187 -0.088 -0.096
[3.84]*** [3.60]*** [1.92]* [2.04]** [3.88]*** [3.61]*** [1.73]* [1.83]* [3.86]*** [3.59]*** [1.83]* [1.95]*

Education -0.248 -0.248 0.060 0.094 -0.239 -0.238 0.074 0.108 -0.243 -0.243 0.065 0.099
[2.86]*** [2.86]*** [0.58] [0.90] [2.80]*** [2.75]*** [0.74] [1.04] [2.82]*** [2.80]*** [0.64] [0.95]

Manufacture -0.328 -0.330 -0.325 -0.322 -0.328 -0.330 -0.322 -0.318 -0.328 -0.330 -0.323 -0.320
[10.4]*** [10.5]*** [9.65]*** [9.44]*** [10.5]*** [10.6]*** [9.44]*** [9.17]*** [10.4]*** [10.5]*** [9.53]*** [9.29]***

LIB vs.　CON -0.148 -0.144 -0.125 -0.123 -0.143 -0.137 -0.122 -0.123 -0.146 -0.141 -0.125 -0.125
[4.84]*** [4.65]*** [3.32]*** [3.20]*** [4.62]*** [4.30]*** [3.20]*** [3.15]*** [4.73]*** [4.48]*** [3.30]*** [3.22]***

-0.046 -0.048 -0.139 -0.139 -0.041 -0.042 -0.140 -0.143 -0.044 -0.046 -0.142 -0.143
[2.07]** [2.15]** [5.76]*** [5.73]*** [1.79]* [1.79]* [5.48]*** [5.51]*** [1.95]* [2.00]** [5.71]*** [5.72]***

Population 0.213 0.211 0.175 0.181 0.207 0.204 0.171 0.178 0.211 0.208 0.175 0.181
[10.4]*** [9.59]*** [9.19]*** [8.98]*** [104]*** [9.35]*** [9.36]*** [9.18]*** [10.3]*** [9.41]*** [9.29]*** [9.09]***

Unemployment Rate -0.190 -0.181 -0.087 -0.122 -0.186 -0.173 -0.087 -0.127 -0.189 -0.179 -0.087 -0.126
[4.16]*** [3.26]*** [1.90]* [2.19]** [4.07]*** [3.10]*** [1.90]* [2.29]** [4.12]*** [3.20]*** [1.90]* [2.26]**

Adjusted R-squared 0.532 0.528 0.616 0.616 0.532 0.528 0.615 0.614 0.532 0.528 0.616 0.615
Variables Included in Equation:
  Regional dummy no no yes yes no no yes yes no no yes yes
  Time dummy no yes no yes no yes no yes no yes no yes

D
ecentralization

Indicator

PRI

Authority Power

Foreign Direct Investment

RI PI
Cross-section and time series data Cross-section and time series data Cross-section and time series data

    Note: Figures in parentheses are the absolute values of t-statistics. Asterisks indicate variables whose coefficients are significant at the 10%(*), 5%(**) and 1%(***) levels, respectively. The sample size is
400. Due to limits on space, we do not report the results for the estimated coefficient of the dummy variables in the table.  Standard Errors are heteroskedastic consistent.
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Table 3: Estimation Results (Inequality = GINI Coefficient) Method = TSLS 
Two Stage Least Squares Method  

Indep. Var.
Constant 16.218 16.464 9.287 8.640 15.999 16.264 8.997 8.329 16.115 16.375 9.063 8.429

[4.99]*** [4.99]*** [2.96]*** [2.71]*** [4.91]*** [4.94]*** [2.88]*** [2.63]*** [5.01]*** [5.02]*** [2.92]*** [2.67]***

0.027 0.031 0.015 -0.011 0.027 0.040 -0.061 -0.108 0.030 0.036 -0.013 -0.046

[0.26] [0.31] [0.18] [0.13] [0.29] [0.43] [0.72] [1.19] [0.29] [0.34] [0.15] [0.52]
Autonomy Power(AI) -0.641 -0.643 -0.650 -0.637 -0.641 -0.621 -0.765 -0.791 -0.638 -0.627 -0.686 -0.685

[2.57]*** [2.62]*** [3.40]*** [3.40]*** [1.71]* [1.69]* [3.93]*** [4.13]*** [2.49]** [2.50]** [3.89]*** [3.96]***

GSP per capita 5.922 6.083 2.179 1.820 5.784 6.038 1.578 1.071 5.875 6.083 1.907 1.513
[3.19]*** [3.23]*** [1.24] [1.02] [2.57]*** [2.67]*** [0.87] [0.58] [3.06]*** [3.13]*** [1.08] [0.84]

Square of GSP per capita 0.790 0.813 0.249 0.192 0.771 0.808 0.166 0.087 0.783 0.814 0.212 0.149
[3.04]*** [3.08]*** [1.02] [0.77] [2.46]** [2.55]** [0.66] [0.34] [2.92]*** [3.00]*** [0.86] [0.59]

Highway per area -0.076 -0.076 -0.148 -0.150 -0.073 -0.074 -0.153 -0.157 -0.074 -0.075 -0.149 -0.152
[4.19]*** [4.22]*** [7.05]*** [7.12]*** [3.13]*** [3.25]*** [6.85]*** [6.98]*** [3.71]*** [3.78]*** [6.88]*** [6.98]***

Metropolitan Rate -0.184 -0.182 -0.072 -0.083 -0.186 -0.184 -0.069 -0.078 -0.185 -0.183 -0.072 -0.082
[3.81]*** [3.74]*** [1.53] [1.74]* [4.07]*** [3.99]*** [1.46] [1.65]* [3.95]*** [3.87]*** [1.55] [1.75]*

Education -0.254 -0.255 0.031 0.069 -0.261 -0.256 -0.009 0.037 -0.256 -0.254 0.014 0.055
[2.77]*** [2.75]*** [0.31] [0.67] [2.42]** [2.39]** [0.08] [0.35] [2.73]*** [2.70]*** [0.13] [0.54]

Manufacture -0.342 -0.344 -0.368 -0.363 -0.346 -0.345 -0.387 -0.382 -0.344 -0.344 -0.376 -0.370
[8.43]*** [8.50]*** [8.95]*** [8.88]*** [5.71]*** [5.96]*** [8.49]*** [8.51]*** [7.66]*** [7.78]*** [8.90]*** [8.84]***

LIB vs.　CON -0.142 -0.137 -0.127 -0.126 -0.143 -0.137 -0.142 -0.145 -0.142 -0.137 -0.133 -0.133
[3.75]*** [3.58]*** [3.16]*** [3.09]*** [3.88]*** [3.62]*** [3.42]*** [3.42]*** [3.79]*** [3.59]*** [3.28]*** [3.23]***

-0.041 -0.042 -0.119 -0.120 -0.040 -0.041 -0.127 -0.130 -0.040 -0.042 -0.122 -0.123
[1.67]* [1.72]* [4.57]*** [4.57]*** [1.67]* [1.67]* [4.66]*** [4.71]*** [1.62] [1.66]* [4.52]*** [4.56]***

Population 0.205 0.204 0.164 0.171 0.205 0.203 0.177 0.187 0.204 0.203 0.169 0.177
[9.89]*** [9.87]*** [8.62]*** [8.86]*** [10.7]*** [10.5]*** [9.43]*** [9.43]*** [9.90]*** [9.82]*** [9.00]*** [9.16]***

Unemployment Rate -0.195 -0.190 -0.120 -0.162 -0.197 -0.187 -0.138 -0.196 -0.195 -0.187 -0.127 -0.174
[4.33]*** [3.62]*** [2.42]** [2.82]*** [3.69]** [2.77]*** [2.63]*** [3.16]*** [4.23]*** [3.45]*** [2.52]*** [2.99]***

Adjusted R-squared 0.530 0.526 0.604 0.604 0.530 0.527 0.596 0.595 0.530 0.526 0.601 0.601
0.953 1.253 0.548 0.403 0.943 1.269 0.747 0.435 0.94 1.26 0.62 0.42
[.329] [0.26] [0.46] [0.53] [0.33] [0.26] [0.39] [0.51] [0.33] [0.26] [0.43] [0.52]
95.44 100.10 190.03 201.77 26.04 27.61 126.74 134.69 70.80 74.89 192.34 203.46
[0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00]

nR-squared (p-value) 0.959 1.285 0.608 0.454 0.916 1.257 0.840 0.500 0.934 1.272 0.690 0.479
[0.33] [0.26] [0.44] [0.50] [0.34] [0.26] [0.36] [0.48] [0.33] [0.26] [0.41] [0.49]

Variables Included in Equation:
  Regional dummy no no yes yes no no yes yes no no yes yes
  Time dummy no yes no yes no yes no yes no yes no yes

D
ecentralization

Indicator

Authority Power

PRI
Cross-section and time series dataCross-section and time series data Cross-section and time series data

RI PI

    Note: Figures in parentheses are the absolute values of t-statistics. Asterisks indicate variables whose coefficients are significant at the 10%(*), 5%(**) and 1%(***) levels, respectively. The sample size is 400. Due to
limits on space, we do not report the results for the estimated coefficient of the dummy variables in the table.

Over-identifying restrictions test, P-value

Foreign Direct Investment

F-test statistic for joint significance of
instruments in first stage regression (p-
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Table 4: Estimation Results (Inequality = CV Coefficient) Method = TSL 
T w o S tage L east S quares M ethod   

Indep . V ar.
C onstan t 13 .419 13 .537 6.129 5 .245 14 .371 14 .608 6 .006 5 .235 13 .847 13 .991 6 .006 5 .195

[3 .84]*** [3 .82]*** [1 .89]* [1 .60] [4 .00]*** [4 .01]*** [1 .88]* [1 .62] [3 .99]*** [3 .97]*** [1 .88]* [1 .61]

-0 .065 -0 .066 -0 .002 -0 .039 0 .010 0 .034 -0 .060 -0 .110 -0 .050 -0 .049 -0 .025 -0 .068

[0 .60] [0 .62] [0 .02] [0 .47] [0 .10] [0 .32] [0 .68] [1 .19] [0 .44] [0 .43] [0 .28] [0 .75]
A utonom y Pow er(A I) -0 .402 -0 .409 -0 .570 -0 .551 -0 .144 -0 .123 -0 .667 -0 .687 -0 .356 -0 .355 -0 .602 -0 .601

[1 .50] [1 .55] [2 .89]*** [2 .86]*** [0 .35] [0 .30] [3 .68]*** [3 .52]*** [1 .29] [1 .31] [3 .32]*** [3 .39]***

G S P  per cap ita 6 .537 6 .601 2.246 1 .755 8 .011 8 .267 1 .818 1 .269 6 .966 7 .069 2 .050 1 .545
[3 .27]*** [3 .26]*** [1 .24] [0 .96] [3 .23]*** [3 .30]*** [0 .97] [0 .67] [3 .36]*** [3 .37]*** [1 .13] [0 .84]

Square  o f G SP  per cap ita  0 .849 0 .858 0.216 0 .138 1 .053 1 .090 0 .158 0 .070 0 .908 0 .923 0 .190 0 .149
[3 .04]*** [3 .02]*** [0 .86] [0 .54] [3 .04]** [3 .11]*** [0 .61] [0 .26] [3 .13]*** [3 .14]*** [0 .75] [0 .59]

H ighw ay per a rea -0 .061 -0 .062 -0 .115 -0 .117 -0 .071 -0 .071 -0 .119 -0 .123 -0 .066 -0 .067 -0 .116 -0 .119
[4 .17]*** [3 .20]*** [5 .32]*** [5 .41]*** [2 .77]*** [2 .83]*** [5 .23]*** [5 .40]*** [3 .05]*** [3 .10]*** [5 .22]*** [5 .36]***

M etropolitan  R ate -0 .165 -0 .166 -0 .067 -0 .082 -0 .157 -0 .153 -0 .063 -0 .076 -0 .160 -0 .161 -0 .066 -0 .080
[3 .18]*** [3 .19]*** [1 .38] [1 .69]* [3 .11]*** [3 .00]*** [1 .31] [1 .58] [3 .18]*** [3 .16]*** [1 .38] [1 .67]*

E ducation -0 .274 -0 .272 -0 .035 0 .023 -0 .200 -0 .193 -0 .063 0 .003 -0 .254 -0 .251 -0 .047 0 .014
[2 .78]*** [2 .74]*** [0 .34] [0 .22] [1 .68]* [1 .63] [0 .59] [0 .03] [2 .50]*** [2 .47]*** [0 .46] [0 .14]

M anufactu re -0 .357 -0 .358 -0 .354 -0 .347 -0 .313 -0 .313 -0 .063 -0 .360 -0 .345 -0 .345 -0 .360 -0 .352
[8 .19]*** [8 .23]*** [8 .35]*** [8 .26]*** [4 .67]*** [4 .88]*** [1 .31] [7 .87]*** [7 .12]*** [7 .22]*** [8 .28]*** [8 .20]***

L IB  vs.　C O N -0 .208 -0 .202 -0 .102 -0 .101 -0 .193 -0 .185 -0 .113 -0 .115 -0 .204 -0 .198 -0 .107 -0 .107
[5 .10]*** [4 .90]*** [2 .46]** [2 .41]** [4 .73]*** [4 .43]*** [2 .66]*** [2 .65]*** [5 .03]*** [4 .80]*** [2 .56]** [2 .52]**

-0 .059 -0 .060 -0 .137 -0 .138 -0 .049 -0 .049 -0 .144 -0 .146 -0 .057 -0 .058 -0 .140 -0 .141
[2 .28]** [2 .24]** [5 .11]*** [5 .12]*** [1 .82]* [1 .80]* [5 .15]*** [5 .20]*** [2 .15]** [2 .13]** [5 .04]*** [5 .09]***

Popu la tion 0 .193 0 .194 0.131 0 .141 0 .185 0 .181 0 .140 0 .152 0 .191 0 .192 0 .135 0 .145
[9 .89]*** [8 .76]*** [6 .65]*** [7 .11]*** [8 .77]*** [8 .45]*** [7 .28]*** [7 .50]*** [8 .59]*** [8 .57]*** [6 .95]*** [7 .33]***

U nem ploym ent R ate -0 .127 -0 .133 -0 .040 -0 .099 -0 .091 -0 .073 -0 .053 -0 .126 -0 .119 -0 .120 -0 .045 -0 .110
[2 .62]*** [2 .36]** [0 .77] [1 .68]* [1 .55] [0 .97] [0 .99] [1 .98]** [2 .38]** [2 .04]** [0 .67] [1 .83]*

A djusted  R -squared 0 .534 0 .530 0.637 0 .641 0 .509 0 .501 0 .634 0 .637 0 .530 0 .525 0 .636 0 .640
0 .647 0 .823 0.006 0 .066 0 .533 0 .840 0 .001 0 .057 0 .64 0 .82 0 .00 0 .06

 [0 .42] [0 .37] [0 .94] [0 .80] [0 .47] [0 .36] [0 .98] [0 .81] [0 .43] [0 .37] [0 .97] [0 .81]
95 .44 100 .10 190 .03 201 .77 26 .04 27 .61 126 .74 134 .69 70 .80 74 .89 192 .34 203 .46
[0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00] [0 .00]

nR -squared  (p -value) 0 .628 0 .812 0.006 0 .071 0 .529 0 .853 0 .001 0 .062 0 .612 0 .806 0 .002 0 .066
[0 .43] [0 .37] [0 .94] [0 .79] [0 .47] [0 .36] [0 .98] [0 .80] [0 .43] [0 .37] [0 .97] [0 .80]

V ariab les  Inc luded in  E quation :
  R egional dum m y no no yes yes no no yes yes no no yes yes
  T im e dum m y no yes no yes no yes no yes no yes no yes

R I P I PR I
C ross-sec tion  and  tim e series  data C ross-sec tion  and  tim e series da ta C ross-section  and  tim e series da ta

D
ecentralization

Indicator

A u thority  Pow er

Fore ign  D irec t Investm ent

O ver-iden tifying restric tions
test, P -value
F -test sta tis tic  for jo in t
sign ificance  o f instrum ents  in

    N o te : F igures in  parentheses are  the  abso lute  values o f t-sta tistics. A sterisks ind ica te  variab les w hose coeffic ien ts are  sign ifican t a t the  10% (*), 5% (**) and  1 % (***) leve ls, respectively.
T he  sam ple  size  is 4 00 . D ue to  lim its o n space , w e d o  no t report the  results fo r the  estim ated  coeffic ient o f the  dum m y variab les in  the  tab le .


