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1. Introduction

The main economic argument in favor of local discretion to set tax rates is related to the decentralization theorem of Oates (1972). When the local tax rate can adjust to varying spending preferences and cost conditions, a decentralization gain can be achieved compared to a situation with a uniform tax rate decided at the national level. The argument builds on the assumption that the local political decisions reflect citizens’ preferences, an ideal description of democracy that has been challenged in the public choice literature. Brennan and Buchanan (1980) assume that the political decision-making process is dominated by bureaucrats and public employees that systematically exploit the citizens. Toma and Toma (1980) and Courant and Rubinfeld (1981) use similar approaches in formal analyses of tax limits, in which the potential beneficial effects of tax limits are lower levels of public spending and improved cost control (less slack or X-inefficiency).

The purpose of this paper is to empirically illustrate the pros and cons of tax limits using a simulation model for Norwegian local governments. Compared with other countries Norway has a very centralized system of financing with effective tax limits, largely motivated by a desire to equalize service provision and tax rates across the country. The analysis is carried out in two steps. First, a median voter model assuming perfect voter control is calibrated in order to calculate the potential decentralization gain associated with more local tax discretion. In addition, we investigate whether provision of local public services will be more or less equal. In the second step the model is extended to illustrate the trade-offs between decentralization gain, overspending and X-inefficiency. We ask how serious overspending and X-inefficiency must be in order to dominate the decentralization gain.

The analysis in this paper is very similar to the contributions by Bradford and Oates (1974) and Greene and Parliament (1980). The purpose of these studies was to calculate the efficiency loss from consolidation using US data, i.e. they calculated the efficiency loss of moving from a situation with several local governments with different tax rates to a situation with a consolidated local government with a uniform tax rate for all (previous) units. We improve upon these early studies by using a more stringent microeconomic foundation for the calculation of the efficiency loss.

The paper is also related to the recent US literature on school finance equalization, and in particular to Fernández and Rogerson (1999) and Loeb (2001) who calibrate Tiebout and median voter models in order to assess the impact of different school financing schemes. The main issues in this literature are whether increased state involvement in school financing leads to ‘leveling up’ or ‘leveling down’, and whether there is a trade-off between equalization and the level of spending. The case of California has received large attention. In that state the share of personal income going to public education fell by more than 10% compared to the US average after the introduction of a system where effectively all financing is done at the state level. The question addressed in this paper is the opposite: How are differences in service provision across local governments affected by the introduction of a more decentralized system of financing with increased local tax discretion?

The rest of the paper is organized as follows: Section 2 provides institutional and empirical background. The median voter model used in the simulations is presented in Section 3 along with the procedure for calculating the decentralization gain. Section 4 gives details about data and calibration. Calculations of the potential decentralization gain and variation in service provision under local tax autonomy are presented in Sections 5 and 6. The trade-offs between decentralization gain, overspending and X-inefficiency are discussed in Section 7. Finally, Section 8 summarizes the main findings of the paper.

2. Institutional and empirical background

Norwegian local governments are important providers of welfare services like kindergartens, primary and lower secondary education, primary health-care and care for the elderly. Other important tasks are culture and infrastructure. The main revenue sources are taxes (45% of current revenues), grants from the central government (33%) and user charges (16%). Interest and other revenues account for the rest.

If we only look at the tax rules, Norwegian local governments have substantial tax autonomy. They can choose tax rates within an interval for four different taxes: the personal income tax, the personal wealth tax, the corporate income tax (abolished as a local tax from 1999) and the property tax. The real picture is quite different since all local governments use the maximum tax rates in income and wealth taxation. Property tax and user charges represent some limited autonomy, but the property tax is of little importance (less than 5 % of local tax revenues) and user charges are limited to cover costs.
 It is widely accepted that local tax autonomy is more restricted in Norway than in the neighboring countries Denmark and Sweden (see e.g. Blom-Hansen, 1998).

The increased centralization of the financing gradually developed since the introduction of tax limits with the 1911 Tax Law. The process towards increased centralization accelerated after WWII when the building of the welfare state was combined with local responsibility for important welfare services like education and health care. The substantial differences between local governments, where larger urban communities enjoyed the lowest tax rates and the best services, was considered to be in conflict with the policy goal of equalized provision of welfare services throughout the country. The national policy response was to narrow the interval for the local tax rates and to increase the share of grants in local government financing. By 1980 the situation was turned on its head compared to the first years after WWII: All local governments used the maximum tax rates in income and wealth taxation and it was the small local governments in the periphery that enjoyed the best services. Tax base and spending needs equalization lifted them up to the national average, and regional policy moved them beyond.

In terms of local tax discretion, the key to understand the system is the answer to the following question: Why do we not observe that even a single local government chooses a tax rate below the maximum in income and wealth taxation? One possible explanation is that the local public sector is ‘underfinanced’, i.e. all local governments have desired tax rate above the maximum. In our view this argument is of limited relevance because of the large variation in revenue and service provision across local governments. Adjusted for costs conditions and spending needs, the variation in local government revenue per capita is in the range 5:1 (see Table 2). 

The puzzle is rather why the richest local governments do not reduce their tax rates. The common understanding is that the local governments fear that the central government will respond to lower tax rates by reducing their grants. A lower tax rate is partly a signal for good economic conditions, and may thereby be a disadvantage in the ‘competition’ for central government grants. In the short-term grants that are distributed on the basis on judgments and/ or negotiations may be affected, and in the longer term also the ‘rules’ of the grant system. The analysis in this paper is based on the understanding that local tax autonomy is negligible. This is in line with the assumption that is often made in empirical studies analyzing the spending behavior of Norwegian local governments (e.g. Borge and Rattsø, 1995).

The working of the Norwegian system of financing is broadly summarized in Table 1 that shows the correlation between gross private income and several measures of local government revenue. The first thing to notice is the rather weak correlation between gross private income and local government tax revenue. The main explanation is that some small rural authorities, where private private income is not particularly high, have substantial tax revenues from hydroelectric power production. There is a strong negative correlation between grants and private income, and when the grant system has done its job, private income and local government revenues (including taxes, grants and other revenues) are negatively correlated. This negative correlation is mainly driven by spending-needs-equalization and grants that are motivated from a regional policy perspective.

Table 1 about here

The last column of Table 1 shows the correlation between gross private income and an indicator of local service provision. The indicator of service provision is obtained by deflating the revenues by a cost index. The point of departure is the cost index used in the needs equalization system, which is based on variables such as population size, settlement pattern, the age composition of the population and social factors. Here the regional variation in the payroll tax is also taken into account. After deflating, there is a weak negative correlation between private disposable income and local governments revenue.

Table 2 about here

The main goal of the grants system is to equalize service provision throughout the country, and the weak correlation between private income and provision of local public services may indicate that the system performs well in this respect. However, large differences in service provision remain. Table 2 documents that the coefficient of variation is nearly three times as large for local public services as for private disposable income. When we take a closer look at the distribution, it appears that the higher coefficient of variation first and foremost is driven by a longer tail to the right for local public services. The 10% of the local governments with the highest service provision are all smaller communities in rural areas, and where the good services are the result of high grants and/ or high tax revenues from hydroelectric power plants.

3. The median voter model of local government tax and spending behavior

Not many studies have attempted to estimate the allocative efficiency loss accosiated with uniform tax rates across local governments. The only two exceptions known by us are Bradford and Oates (1974) and Greene and Parliament (1980). Both focus on consolidations, i.e. they estimate the efficiency loss of moving from a situation with several local governments with different tax rates to a situation with a unified local government with a uniform tax rate for all (previous) units. The recent US literature on school finance equalization
 focuses on the level of spending and the variation across school districts, and do not calculate the allocative efficiency loss associated with more centralized financing.

Following Bradford and Oates (1974) and Greene and Parliament (1980), we base the counterfactual analysis on the median voter model. This is the workhorse of empirical analyses of local government tax and spending behavior, see Inman (1979) and Rubinfeld (1987) for excellent surveys. We improve upon the earlier contribution by relying on a more stringent microeconomic foundation for the calculation of the efficiency loss. Whereas they calculate the efficiency loss as Harberger triangles based on the (uncompensated) demand curve for local public services, we use the concept of compensating variation.

The median voter model builds on strong assumptions. The issue must be one-dimensional, preferences must be single-peaked and the political system must either be direct democracy or two-party competition where the parties are purely office seeking. It can clearly be questioned whether these assumptions are fulfilled in the Norwegian context with multi-task local governments and multi-party competition. However, the studies by Aronsson and Wikström (1996) and Bergström et al. (1998) apply the median voter model to the Swedish context, which is very similar to the Norwegian, and with reasonable results. Anyway, our choice of the median voter model must be considered as a first approximation to reality. Moreover, in Section 7 we depart from the standard median voter model by allowing for overspending and X-inefficiency.

The point of departure is a generalized
 CES utility function including private consumption (c) and local public services (q):
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Fernández and Rogerson (1999) use the same formulation in their simulation study of education finance reform in California. The median voter’s budget constraint can be written as 


[image: image2.wmf]I

pq

c

=

+

                                                                                                                                (2)

where p denotes his tax price for local public services and I total resources available for private consumption and provision of local public services. The median voter’s desired allocation is found by maximizing the utility function subject to the budget constraint, an exercise that leads to the following first order condition:
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The point of departure is the actual allocation without local tax discretion in 1996. The actual allocation (
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Two sets of simulations are carried out. First, equations (2) and (3) are used to simulate the median voter’s desired levels of private consumption (
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) given the actual values of the tax price and total resources. More precisely, the following two equations
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are solved with respect to 
[image: image11.wmf]*

c

 and 
[image: image12.wmf]*

q

.
 We are then able to infer how private consumption and provision of local public services are affected by more tax discretion. In the calculation of the local tax rate we assume that tax discretion is linked to the main local tax, the personal income tax.
 This tax includes both labor and capital income. In 1996 the local tax on personal income was 11.5% in every local government. The predicted tax rate with tax discretion (
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where 
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 is the change in local public expenditures per taxpayer and 
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 is taxable income per taxpayer (see also Section 4).

The utility level associated with the desired allocation (
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. In the second set of simulations we calculate exactly how much I could be reduced. This is done by solving the following equations
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with respect to 
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4. Calibration and data

The simulations must be based on specific values of the parameters of the utility function (
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). As shown in the Appendix, the Cournot and Engel elasticities for local public services only depend on the parameters 
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). In most simulations we assume that more local discretion does not change the aggregate level of local public spending, but of course spending in individual local governments are allowed to change. We can then use the aggregate actual budget share as an input in the calibration of 
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There is a large empirical literature that relies on the median voter model in order to estimate elasticities of demand for local public services. The US literature is summarized by Oates (1996). He reports that the representative estimate of the (Cournot) price elasticity is in the range –0.2 to –0.4, whereas the typical income elasticity is around 0.6. The US estimates can not necessarily be carried over to the Norwegian institutional context. Since Norwegian and Swedish local governments to a large extent have the same tasks, two recent Swedish studies are of interest. The study by Aronsson and Wikström (1996) use a cross-sectional data set from 1990 and estimates the price elasticity to be around –0.5 and the income elasticity to be around 0.8. The estimates of Bergström et al. (1998), who use a panel data set covering the period 1988-1995, are somewhat different. They report price elasticities around –0.9 and income elasticities around 0.6. Based on the US and Swedish evidence we use a price elasticity of –0.4 and an income elasticity of 0.6 as a benchmark. In addition, sensitivity analyses using a vide range of elasticities will be provided.

Given assumptions about price and income elasticities and the budget share for local public services, equations (A1) and (A2) in the appendix are used to calibrate the parameters 
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 is determined by iteration to ensure that aggregate desired spending equals aggregate actual spending.

In the calculations we take the median voter to be the voter with median income. Available resources (Ia) are measured as the median voters private income (
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) and his share of local government revenue. Local government revenue (R) includes taxes, grants, user charges and other revenue. One challenge in constructing 
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 is to avoid double counting of local taxes and user charges paid by residents. Double counting of income and wealth taxes are avoided as they are included in local government revenue, but not in 
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 that is measured net of income and wealth taxes to local, county and central government. The remaining problem is property tax and user charges paid by households, which are not available in official statistics. They are not included in the tax statistics, and in the local government accounts they are mixed up with property tax and user charges paid by businesses. We use a survey data set of residential property tax and user charges paid by households, collected by an organization called Norwegian Household Economics (Norsk Familieøkonomi), in order to exclude property tax and user charges from the measure of private disposable income. 

In the standard formulation, the median voter’s tax price consists of three terms: his tax share, the unit cost of local public services and a congestion term. Moreover, as shown by Bradford and Oates (1974) the share of the population that uses a particular service can be interpreted as a price term. Take education as an example and assume that voters care about expenditures per pupil. Then the share of pupils in the population affects the effective price of educational services, simply because the per capita cost of increasing educational spending per pupil by a certain amount is high when pupils constitute a large share of the population. Similarly, the share of elderly can be interpreted as a price term for health care services for the elderly. In the simulations we use the per capita cost index from the needs-equalization system adjusted for the regional variation in the payroll tax. The cost index (denoted 
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) captures differences in unit costs (reflecting population size, settlement pattern and the regional variation in the payroll tax) and the age composition of the population. The tax price is measured as the product of the cost index and the ratio of median to mean income (to take account of variation in tax shares between taxpayers and that tax discretion is assumed to be linked to the personal income tax). Finally, provision of local public services (
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The operationalization of the variables can be summarized as follows
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where 
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 is local government revenue per taxpayer, 
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 is the median voters taxable income and 
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 is average taxable income per taxpayer. The number of inhabitants 17 years and above is used as a proxy for the number of taxpayers.

The analysis is based on data for 1996 and includes 434 Norwegian local governments. Only the capital Oslo, which is both a local government and a county, is excluded.

5. Decentralization gain and variation in service provision under local tax autonomy

The simulation results for the benchmark case with price elasticity of –0.4 and income elasticity of 0.6 are presented in Table 3. The calculated efficiency gain associated with local tax discretion is 958 NOK per taxpayer or 2.9 billion NOK in aggregate. Furthermore, increased local tax autonomy may give a much more equal provision of local public services throughout the country. The coefficient of variation is reduced by nearly 20 percentage points, from 0.27 to 0.08. More equal service provision comes as the expense of slightly more variation in private disposable income (2.5 percentage points). The present system is characterized by larger regional variation in provision of local public services than in private disposable income. The simulations clearly indicate that local tax discretion will turn that around.

Table 3 about here

Table 4 provides more information on the variation in private consumption and local public services with local tax discretion. For both private consumption and local public services the bottom is lifted compared to the situation without local tax discretion (see Table 2). The long tail to the right is reduced for local public services. The tail to the right in available resources is now to a larger extent reflected in private consumption.

Table 4 about here

The finding that local tax discretion leads to more equal service provision is in contrast to the conventional view that more decentralized financing is associated with larger differences. It also differs from the finding in the school finance equalization literature that more centralized financing reduces the spending difference across school districts. The explanation for our result is that the starting point is not a centralized system that only promotes equalization, but a centralized system that also promotes regional policy goals. In terms of the effects of tax discretion, there seems to be a fundamental difference between centralized systems initiated by court rulings that emphasize equalization only, and centralized systems that give the politicians discretion to promote other policy objectives also.

It is important to notice that the calculated efficiency loss associated with the centralized system of financing should not be interpreted as the price politicians are willing to pay in order to promote regional policy goals. The policy implication is rather that the effect of the regional policy can be improved by allowing the local governments themselves to decide the mix of private consumption and local public services.

In order to provide a better intuition of the results, it is constructive to discuss how the personal income tax rate will vary with local tax discretion. Table 5 shows how the calculated tax rate correlates with the actual values of private disposable income, total local government revenue and provision of local public services. Calculated tax rates are strongly and negatively correlated with local government revenues and service provision, and weakly and positively correlated with private disposable income. Local governments with high levels of service provision and low private disposable income (within the present system) are expected to reduce their tax rates, whereas local governments with low levels of service provision and high private disposable income increase their tax rates. On the one hand, this explains why local tax autonomy may give more equalized service provision across the country. But on the other hand, it also indicates more equalization of private disposable income. Why do we observe an increase in the coefficient of variation for private disposable income? The reason is that the changes in the income tax rate create ‘new’ differences. Some local governments with very low levels of private disposable income within the present system are predicted to reduce their tax rates by so much that they end up with very high levels private disposable income, c.f. the long tail to the right in Table 4.

Table 5 about here

Table 4 also provides some key statistics on the distribution of the calculated personal income tax rate. It appears that the variation in the tax rate will be substantial, from a minimum of –75% to a maximum of nearly 17%. The interquartile range is also large, nearly 10 percentage points. As much as 64 local governments come out with a negative tax rate in the calculations. We should therefore try to convince ourselves that the results are reasonable. Consider Bykle, the local government with a calculated tax rate of –74.7%. Bykle is a small community that is lucky to have a waterfall with a hydroelectric power plant within its borders. The power plant generates a lot of tax revenues, and within the present system local government revenue is nearly 5 times the national average and service provision nearly 4 times the national average. Private disposable income is 12% above the national average. With a tax rate of –74.7% service provision would be more than 30% above the national average, whereas private disposable income would be twice the national average and the highest in the country.

In general it is small communities in the periphery with high levels of local government revenue, either from power station or grants that come out with a negative tax rate. In practice negative tax rates will not be allowed, but this problem can be overcome by providing market goods (or close substitutes to market goods) through the local government. However, if such adjustments are made within the present system, the above calculations may overestimate the efficiency loss.

What type of local governments comes out with high tax rates? The 29 authorities that come out with a tax rate above 15% are medium-sized (13 000 inhabitants on average) urban communities. On average they have private disposable income slightly above the national average and local service provision 15% below the national average. With more tax autonomy they would increase the tax rates to get a better balance between private disposable income (2% below the national average) and local service provision (1% below the national average).

6. Varying the price and income elasticities

Tables 6 and 7 show simulation results where respectively the price elasticity and the income elasticity are allowed to vary. We still assume that aggregate desired spending equals aggregate actual spending. In general there is a negative relationship between the calculated efficiency gain and the price elasticity (absolute value). This finding can be explained in terms of the uncompensated demand curve for local public services. When the (Cournot) price elasticity increases and the income elasticity is fixed, the Slutsky elasticity increases. The compensated demand curve becomes flatter, and consequently the efficiency gain is reduced. The positive relationship between the calculated efficiency gain and the income elasticity can be explained in the same way. When the income elasticity increases and the (Cournot) price elasticity is fixed, the Slutsky elasticity decreases and the uncompensated demand curve becomes steeper.

Tables 6 and 7 about here

More elastic demand (both with respect to price and income) seems to increase the differences in service provision across local governments under local tax discretion. However, the finding that more local tax autonomy may give more equal service provision across local governments is very robust, as it holds for all pairs of price and income elasticities reported in Tables 6 and 7. The finding (in the benchmark case) that the regional variation in service provision will be less than the variation in private disposable income is less robust.

7. Local tax autonomy combined with overspending and X-inefficiency

The analyses in the previous section were based on a median voter model where tax limits by definition would lead to an allocative efficiency loss. However, a major argument for imposing such limits is that the median voter model may not be the correct description of the workings of the local democracy. McGuire (1999) discusses how California’s Proposition 13 and other property tax limits can be understood as a voter response to Leviathan type governments, and she also argues that the US evidence is in favor of the Leviathan model. 

In the following we will analyze how the efficiency gain associated with more local tax discretion is modified when we allow for overspending and X-inefficiency inherent in the Leviathan model. Poterba and Rueben (1995) report evidence that tax limits may reduce overspending and X-inefficiency. They document that states with effective property tax limits had a slower growth in local public sector wage premium during the 1980s, and also that they to some extent had lower employment growth in the local public sector.

Figure 1 about here

The calculations in this section are illustrated in Figure 1. In the previous sections we assumed that the outcome under local tax discretion would be in point A with tangency between the budget line and an indifference curve. With overspending we assume the outcome to be one the same budget line, but to the right of point A, e.g. in point B. X-inefficiency means higher cost of local public services, and is indicated by point C on the dashed budget line. All calculations in this section are based on the benchmark case with price elasticity of –0.4 and an income elasticity of 0.6.

Table 8 about here

Table 8 shows how overspending modifies the allocative efficiency gains by more local tax discretion. The point of departure is the solution with local tax discretion (
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Table 9 about here

The impact of X-inefficiency is reported in Table 9. In this case the actual allocation (
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) is the point of departure. The simulations are as described by equations (4) and (6), with the only exception that the cost index (pi) is assumed to be higher under local tax discretion. It appears that each percentage X-inefficiency gives an efficiency loss of nearly 300 NOK per taxpayer, implying that that local tax autonomy leads to a net efficiency loss if it is associated with X-inefficiency of more than 3%.

7. Concluding remarks

Compared with most other countries Norwegian local governments have very limited tax autonomy, largely motivated by a desire to equalize service provision and tax rates across the country. The purpose of the present paper has been to analyze possible consequences for efficiency and service provision of increased tax autonomy. The analysis is carried out within a calibrated median voter model. In contrast to the traditional view and the recent US literature on school finance equalization, we find that local tax autonomy reduces the differences in service provision across local governments. The explanation for this finding is that the starting point is not a centralized system that only promotes equalization, but a centralized system that also promotes regional policy goals. In the benchmark case with price elasticity of –0.4 and an income elasticity of 0.6 the calculated decentralization gain is nearly 1000 NOK per taxpayer. More income elastic demand increases the decentralization gain, whereas more price elastic demand reduces it.

A major argument for imposing tax limits is that the median voter model may not be the correct description of the workings of the local democracy. If a Leviathan type model is more accurate, we must take into account that removal of tax limits may lead to overspending and/ or X-inefficiency. We show that the net gain of local tax discretion becomes negligible with overspending of 15% or X-inefficiency of 3%.

The calculations presented in this paper illustrate that the working of the local democracy and local political institutions must be taken into account when more local tax discretion is considered. This point is also emphasized by the Lindbeck-commission (Lindbeck et al. 1994, p. 195-196) who was appointed to analyze the Swedish economic crisis in the early 1990s. The commission proposed to abolish the freeze on local government tax rates that was introduced in 1991. But in order to reduce the risk that the municipalities would push up the total tax pressure, they suggested that a referendum should be made compulsory if a local government wants to increase its tax rate.

Appendix

By differentiating equations (2) and (3) we reach the following expressions for respectively the Cournot (
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) and Engel (E) elasticities for local public services:
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It appears that the elasticities depend on 
[image: image54.wmf]a

, 
[image: image55.wmf]g

 and 
[image: image56.wmf]b

, where 
[image: image57.wmf]aa

a

pq

I

b

=

 is the actual budget share for local public services. The parameters 
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Table 1: Correlation between gross private income and measures of local government revenue, 1996.

	
	Taxes
	Grants
	Total revenue
	Service prov.

	Coeff. of correlation
	0.18
	-0.59
	-0.28
	-0.12


Notes: All variables are measured per capita.

Table 2: The cross section variation in private disposable, provision of local public services, 1996.

	
	Min
	1. quartile
	Median
	3. quartile
	Max
	CV

	Private disp. income
	0.727
	0.928
	0.988
	1.056
	1.372
	0.109

	Local public services
	0.626
	0.837
	0.928
	1.070
	3.570
	0.271


Notes: All figures except the coefficient of variation (CV) is measured as an index where the national average equals 1. The coefficient of variation is the ratio between the standard deviation and the mean.

 Table 3: The benchmark case with price elasticity of –0.4 and income elasticity of 0.6.

	
	Efficiency gain 
	Coefficient of variation
Priv. disp. inc (c*)   Loc. pub. serv. (q*)

	Present system
	-
	0.109
	0.271

	Local tax discretion
	958
	0.134
	0.077


Notes: The efficiency gain is measured in NOK per taxpayer.

Table 4: The cross section variation in private disposable income and provision of local public with local tax discretion

	
	Min
	1. quart.
	Median
	3. quart.
	Max
	CV

	Private disp. income (
[image: image61.wmf]*

c

)
	0.794
	0.917
	0.964
	1.084
	2.120
	0.134

	Local public services (
[image: image62.wmf]*

q

)
	0.840
	0.946
	0.990
	1.036
	1.389
	0.077

	Local tax rate (
[image: image63.wmf]*

t

)
	-74.7
	3.9
	10.1
	13.2
	16.6
	1.400


Notes: For private disposable income and local public services all figures except the coefficient of variation (CV) is measured as an index where the national average equals 1. The local tax rate is measured in %.

Table 5: The correlations between the desired tax rate (
[image: image64.wmf]*

t

) and other variables, the benchmark case.

	
	Private disposable income (ca)
	Local government revenue (
[image: image65.wmf]R

)
	Local public services (qa)

	Coeff. of correlation
	0.15
	-0.98
	-0.95


Table 6: Varying the price elasticity keeping the income elasticity constant at 0.6.

	Price elasticity
	Calculated efficiency gain

(NOK per taxp.)
	Coefficient of variation
Priv. disp. inc (
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c

)  Loc. pub. serv. (
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q

)

	-0.25
	1 755
	0.133
	0.071

	-0.3
	1 340
	0.133
	0.072

	-0.4
	   958
	0.134
	0.077

	-0.5
	   775
	0.134
	0.084

	-0.6
	   669
	0.135
	0.092

	-0.7
	   600
	0.135
	0.100

	-0.8
	   554
	0.136
	0.110

	-0.9
	   523
	0.137
	0.120

	-1.0
	   501
	0.138
	0.130

	-1.1
	   485
	0.138
	0.141

	-1.2
	   475
	0.139
	0.151

	-1.3
	   468
	0.140
	0.162

	-1.4
	   464
	0.141
	0.174

	-1.5
	   462
	0.142
	0.185


 Table 7: Varying the income elasticity keeping the price elasticity constant at –0.4.

	Income elasticity
	Calculated efficiency gain 

(NOK per taxp.)
	Coefficient of variation
Priv. disp. inc (
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c

)  Loc. pub. serv. (
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q

)

	0.3
	   888
	0.145
	0.055

	0.4
	   902
	0.142
	0.061

	0.5
	   924
	0.138
	0.068

	0.6
	   958
	0.134
	0.077

	0.7
	1 006
	0.130
	0.087

	0.8
	1 072
	0.126
	0.097

	0.9
	1 163
	0.122
	0.108

	1.0
	1 284
	0.118
	0.120

	1.1
	1 447
	0.114
	0.131

	1.2
	1 668
	0.110
	0.143


Table 8: Local tax discretion and overspending. The benchmark case with price elasticity of –0.4 and income elasticity of 0.6.

	Excessive spending (in %)
	Efficiency gain by local tax discretion

(NOK per taxpayer)
	Efficiency loss by overspending 

(NOK per taxpayer)
	Net gain by

local tax autonomy (NOK per taxpayer)

	0
	958
	       0
	 958

	5
	958
	   126
	 832

	10
	958
	   476
	 482

	15
	958
	1 015
	  -57

	20
	958
	1 713
	-755


Table 9: Local tax discretion and X-inefficiency. The benchmark case with price elasticity of –0.4 and income elasticity of 0.6.

	Degree of X-inefficiency (%)
	Net gain by local tax autonomy

(NOK per taxpayer)

	0
	958

	1
	670

	2
	384

	3
	98

	4
	-187

	5
	-472

	10
	-1 883




















� The limited autonomy related to user charges and property tax is analyzed empirically by Borge (1995, 2000) and Borge and Rattsø (2003).


� Falch and Tovmo (2003) provide more details on the evolution of local public finance in Norway.


� Examples include the econometric studies by Silva and Sonstelie (1995), Murray et al. (1998) and Hoxby (2001), and the analyses by Fernández and Rogerson (1999) and Loeb (2001) based on calibrated models.


� Compared to the standard CES utility function, the Engel elasticities are allowed to differ from unity.





� The calibration of the parameters A,� EMBED Equation.3  ��� and � EMBED Equation.3  ��� is discussed in Section 4.


� The choice of the personal income tax is not obvious. In the Norwegian debate proposals of more local tax discretion is often linked to an extended property tax. But since all local governments do not use the property tax, we lack sufficient information about the property tax base to calculate desired property tax rates.


� The operationalization differs slightly from Table 1 where the variables where measured per capita. However, the indicator of service provision � EMBED Equation.DSMT4  ���is the same as in Table 1 as both � EMBED Equation.DSMT4  ��� and pi are measured per taxpayer.
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