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Abstract - This paper is trying to find positive correlation between demand for local goods and local tax burdens in Korea. 
And this study analyze the possibility that demand for local public goods might be affected by the fiscal equalization scheme. 
The panel data is used to analyzethem. Panel data has the characteristic of time series, so we test if there is unit-root in the 
data for this analysis and if variables are cointegrated or not. Finally, the test results show that time series data has unit-root 
and variables are cointegrated. So the panel error correction model is used to estimate the local demand function for public 
goods. 
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I. INTRODUCTION 
 
Ever since the 1997 East Asian financial crisis, the 
Korean economy has been trying to transform its 
growth strategy. More attention is now being paid to 
qualitative, rather than quantitative, aspects of 
economic growth. Naturally, as a consequence, the 
public’s demands for comprehensive social welfare 
has grown in significance. Accordingly, the welfare 
expenditure in Korea has grown substantially in the 
past decade. However, it is also becoming apparent to 
policy-makers that the Korean economy would no 
longer be able to enjoy high growth as in the past, and 
that it has to come to terms with the possibility of 
structurally low growth in the future. With fiscal 
expenditure growth, driven by increasing welfare 
costs, outstripping fiscal revenue growth, some doubt 
that Korea may not be able to sustain fiscal soundness 
in the future. The local finance is no exception. The 
local governments in Korea are feeling fiscal pinch as 
much as the central government, if not more so. 
Fiscally pressed local governments are demanding 
more fiscal transfers from the central government to 
meet their local needs. However, the central 
government is in no better position fiscally, and 
unable to meet those demands.  
 
One of the ways to meet the fiscal challenge is to 
enhance spending efficiency. As a matter of fact, the 
Korean government has been searching for ways to 
improve efficiency on the expenditure side since the 
2000s in order to avoid having to raise taxes, which is 
politically unpopular. With regard to local 
expenditures, the conventional theory is that the 
provision of local public goods will be optimal if 
local taxes served as a pricing mechanism. In other 
words, if the demand for local public goods is 
negatively correlated with local tax burdens, one 
could argue that the local taxes serve as a price and 
that the resulting provision of local public goods is 
optimal.  
 

In this context, we examine whether demand for local 
public goods indeed responds negatively to changes 
in local tax burdens in Korea. Specifically, we 
estimate the demand function for local public goods 
in Korea paying special attention on specification 
issues. The current literature on this topic is divided. 
In particular there are some studies that find positive 
correlation between the two variables, a phenomenon 
which is hard to explain. 
This study considers a possibility that contradicting 
results of previous studies might be due to 
misspecification. In addition, we also take into 
consideration a possibility that different components 
of expenditures might respond differently to changes 
in local tax burdens. Lastly, we also consider a 
possibility that demand for local public goods might 
be affected by the fiscal equalization scheme. 
. 
II. ESTIMATION STRATEGY 
1.  
In the previous literature, estimation of public goods 
demand is typically based on Bergstrom ․
Goodman(1973)’s model. In this model, the amount 
of public goods an individual can consume (Z*) is 
specified as follows when there is congestion. 
 
Z∗ =      (1) 
 
Where, Z is the amount of public goods supplied, N is 
the number of people consuming the public good, and 
r stands for the degree of congestion, ranging from 0 
to 1. If r equals 0, the good is pure public good. If it 
equals 1, the good can be classified as a private good. 
We can then derive thedemand for public goods by 
solving the utility maximization problem as follows, 
assuming the price of private goods to be equal to 1 
for simplicity. 
 
Max       U (X , Z∗) 
s. t.  X +   r qZ ≤   Y    (2) 
 
where X  is the amount of private goods consumed by 
a median voter, q is price of the public good, and r is 
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defined as a share of tax burden of the median voter, 
and Y represents the median voter’s income. 
Bergstrom․Goodman(1973) shows that if demand 
and price elasticities, δ  and  respectively, are 
assumed to be constant, an individual’s demand for 
local public goods can be specified as follows.  
 
Z∗ = c{τ qN } Y    (3) 
Consequently, total demand for local public goods is 
defined as follows  
 
Z∗ = cτ q N ( )Y    (4) 
Taking logs on both sides, we get the following. 
 
lnZ∗ = lnc +  δlnτ q +  r(1 + δ)lnN + elnY  
     (5) 
Using equation (5), the demand function to be 
estimated is specified as follows. 
 
lnZ = β + β lnT +  β lnN + β lnY + ϵ  
     (6) 
Where,  k stands for the level of local governments 
and equals 1 for cities, 2 for kun, 3 for districts. 
j represents jth local government belonging in 
kthlevel. T = τ q  and stands for the price of local 
public goods faced by the median voter, and Y = Y  
and stands for the median voter’s income. The 
existing literature typically uses local tax revenues 
per capita and GRDP per capita as proxies for T and 
Y, respectively. However, Won(2008) suggests that 
wages for mining and manufacturing may be a better 
proxy than GRDP for Y. Joo(2010) suggests, after the 
critical review of the model by 
Bergstrom․Goodman(1973), that the ratio of local tax 
revenues per capita to the total general expenditures. 
We follow these suggestions and use them as proxies 
for T and Y  and compare results with .nd 
Bergstrom․Goodman(1973) wages and the ratio. We 
include the ratio of the elderly population and 
population growth rates as control variables as 
suggested in the literature. In order to estimate the 
equation, we depart from the previous literature and 
employ a time series data from 2000 to 2013 on all 
local governments in Korea. All relevant data are 
obtained from databases compiled by the Ministry of 
the Interior and Safety in Korea. 
 
As mentioned before, we divide local governments 
into three separate groups and estimate the equations 
for each group. The reasoning behind this is based on 
the fact that local governments differ in the revenue 
structures. For example, cities draw a large portion of 
their revenues from fiscal equalization fund while as 
districts are not direct recipient of the fund. Also, 
while they are all classified as local governments, 
cities, kuns and districts are assigned different local 
tax items as their revenue sources. These fundamental 
differences in their revenue structures might give rise 

to different responses to changes in local tax burdens. 
In addition, there was a major overhaul of the local 
tax system in 2011. It involved reshuffling of taxes 
assigned to local governments and implementation of 
new tax laws. We add a dummy variable to our 
specification to reflect this change. In the end, the 
equation we aim to estimate is as follows where all 
notations are as described before, and D stands for a 
dummy variable. 
 
lnZ = β + β lnT +  β lnY + β lnN +
β lnO + β D + ϵ    (7) 
 
2. III. ESTIMATION RESULT 
 
We estimate demand equation first by assuming that 
there is cointegrating relationship and compare the 
results obtained from using an ordinary panel 
regression estimation technique. First assuming the 
cointegrating relationships, we estimate the demand 
for local public goods using Fully Modified Ordinary 
Least Square (FMOLS) as proposed by Kao ·
Chiang(2000). The results are presented in table 1. 
 

 
Table 1. Estimated long-run ECM coefficients 

 
Notes: ***, **, * reject the hypothesis at 1%, 5%, 
10% significance level. 
 
Using error terms obtained from the estimation 
above, we, then estimate the short run panel error 
correction model using fixed-effects as suggested by 
Hausmann test results. The results are in table 5. For 
districts, it appears that regardless of variables, either 
the ratio of local tax revenues per capita to general 
expenditures or per capita local tax revenues, used to 
proxy for the price of public goods, it is negatively 
correlated with quantity demanded of local public 
goods. This implies that for Korea local tax burdens 
do serve as a pricing mechanism for public goods. On 
the other hand, if we looked at cities and kuns, 
depending on the variables used to proxy for the 
price, we get different results. Specifically, when the 
ratio of local tax revenues per capita to general 
expenditures is used, we find evidence for a pricing-
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mechanism of local tax burden. However, we are not 
able to reach the same conclusion when we used per 
capita local tax revenues instead.  

 
Table 2. Estimated short-run ECM coefficients 

Notes: ***, **, * reject the hypothesis at 1%, 5%, 
10% significance level. 
 
CONCLUSIONS 
 
To sum up, our test results suggest that the ratio of 
per capita local tax revenues to general expenditures 
may be a better proxy for the prices of public goods 
faced by the public. Overall, regardless of models 
used, we find some evidence for a negative 
relationship between local tax burdens and quantity 
demanded of the public goods for all levels of local 
governments. However it seems, based on 
comparison of estimated coefficients’ sizes that the 
pricing-mechanism works well for cities, but only 

weakly for districts. The reason for districts’ poor 
response to changes in local tax burdens might be due 
to composition of their expenditures. They spend a 
majority of their budgets on welfare services that are 
less sensitive to changes in local tax burdens because 
of the structural rigidity typically associated with 
welfare expenditures.  
This paper differs from the existing literature in that it 
formally considered some econometric issues that 
have largely gone ignored. By employing various 
estimation approaches and comparing the results 
systematically, we find some reason why the previous 
studies yield different, often contradictory, results.  
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