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Abstract-We take advantage of a large panel data base covering most Norwegian 
municipalities during seven years to examine the relationship between local public 
services and migration to and from municipalities for different age groups. The main 
innovation of the paper is that we use a survey data set to verify that the input measures 
employed as explanatory variables in the migration study actually are related to citizen 
satisfaction with local public services. We find that the results depend crucially on 
whether the input measures are instrumented. When input measures are instrumented, we 
find few effects of local public services on migration. 

I. INTRODUCTION 

A comprehensive theoretical literature discusses whether migration induced 
by local sector revenue and spending decisions is desirable. On one hand, migra­
tion makes communities more homogeneous. It can also dampen conflicts about 
local policy decisions as people move to communities where the local 
private/public spending mix and the mix between different categories of public 
spending suit their preferences [Tie bout (1956)]. Migration also represents a 
potential means by which voters can constrain monopoly bureaus and public sec­
tor unions from exploiting agenda control and bargaining power to drive up 
budgets and wages, and prevent elected officials from spending local resources to 
extend their power base and promote election prospects (Courant, Gramlich and 
Rubinfeld 1979, and Brennan and Buchanan 1980). On the other hand, migration 
may yield an inefficient allocation of national public spending, since movers ig­
nore fiscal externalities imposed on origin and destination communities while 
local authorities ignore spillovers across jurisdiction borders when competing for 
jobs and wealthy taxpayers (Boadway and Flatters 1982, Brown and Oates 1987, 
and Taylor 1992). 

Although the relationship between mobility and local government efficiency 
has been debated vigorously for almost four decades, we still have limited 
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knowledge about the extent to which location decisions an~ affected by local 
public services. For some categories of spending, like unemployment benefits and 
welfare assistance, empirical studies indicate that high benefit levels attract 
benefit recipients and deter other population groups [see, e.g., surveys by Cebula 
1979, Moffit 1992 and Charney 1993). For other public sector services, like 
health care and education, conclusions are less clear-cut. 

Most survey studies find that local public services matter in making location 
decisions. Three recent surveys of movers all concluded that 40-50 percent of the 
respondents considered the quality of schools, parks and other local services to be 
important in choosing the community of residence (Percy and Hawkins 1992, 
Teske et al. 1993, and John et al. 1995). Sharp (1986) found that local public per­

formance also serves as a 'push' factor. Of all respondents, 34 percent said they 
would definitely or probably exit if public services like garbage collection and 

police protection worsened, while 29 percent would exit if the quality of schools 
worsened. 1 

Although these studies indicate that people are concerned with the quality of 
local public services, we cannot conclude that migration is affected by decisions 
controlled by local authorities. Variations in quality may only be weakly related to 
variations in local input factors. For instance, most studies do not find school 
input measures, like expenditures per pupil or teacher/pupil ratios, to be important 
determinants of pupil achievement, drop-out rates or other output measures 
(Hanuschek 1986, and Hanuschek, Rivkin and Taylor 1995). 

A number of studies have analyzed individual location choices or migration 
flows between jurisdictions using input measures like spending per capita/client 
as proxies for the quality of local public services (see surveys by Charney 1993 
and Dowding, John and Biggs 1995). So far, no unambiguous conclusions have 
emerged from these studies. For instance, Herzog and Schlottmann (1986) and 

Fox et al. (1989) found that education expenditures reduce out-migration from 
U.S. metropolitan areas, while Knapp and White (1993) concluded that the rate of 
change rather than the level of education expenditures deter out-migration. Using 
an index for the supply of health care services based on physician density, hospi­

tal beds, etc., Porell (1982) found no effects on migration between U.S. 
metropolitan areas. In contrast, Day ( 1992) found that health expenditures affect 
migration between Canadian provinces. 

In general, spending or other input measures are imperfect measures of the 
quality of local public services because quality also depends on a variety of 
demand and cost factors, like age structure, factor prices and scale effects. It is not 
inconceivable that spending and quality are negatively correlated; low education 
expenditures may reflect an area without serious social problems and low health 
expenditures may indicate that the population is comparatively healthy. Spending 
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or other input measures are good proxies for quality only when the author(s) have 
controlled properly for variations in the relevant demand and cost factors. 

The main innovation of this paper is that we use a survey data set to check 
that the input measures employed in the migration study actually reflect citizen 
satisfaction with local public services. The survey, which comprises 23,731 in­
dividuals, includes questions asking respondents to rank the quality of the main 
services provided by Norwegian municipalities. By matching each respondent 
with input variables for his/her municipality, we are able to examine how citizen 
satisfaction is related to municipal spending on the respective subservices or other 
variables characterizing the supply of municipal services. 

When controlling for demand and cost factors, we find that our input 
measures are significant determinants of citizen satisfaction in four out of five 
subservices? Primary education is the odd man out; we find no relationship be­
tween school expenditures and citizen satisfaction with primary education ser­
vices. 

To examine the relationship between migration and the quality of local 
public services, as proxied by our input measures, we take advantage of a large 
panel data set covering most Norwegian municipalities during seven years. The 
data set allows us to address several methodological challenges facing research on 
migration between regions or municipalities. 

First, as responses to public spending presumably vary between population 
groups, pooling different groups may conceal important effects. For this reason, 
we construct separate in- and out-migration rates for fine-grained age groups. We 
pool age groups which are relatively homogeneous in the sense that they benefit 
from the same municipal services. 

Second, some studies-for example, Canadian studies of interprovincial 
migration-consider large geographical areas where the quality of public services 
is likely to be heterogeneous. Since most Norwegian municipalities are small, 
there is little intramunicipal variation in the quality of, and access to, local public 
services. Municipal averages of spending and other input measures are therefore 
likely to be relevant for individual migration decisions. 

Third, researchers face a potential simultaneity problem, since local public 
spending decisions may depend on in- and out-migration. To check whether 
simultaneity may bias the results, we present GLS regressions and allow for the 
endogeneity of the regressors by using an instrumental variable procedure. 

Our dependent variables are changes in the in- and out-migration rates, while 
the independent variables are changes in municipal input measures and other ex­
planatory variables. By using differences, we control for time-invariant location­
specific amenities which cannot be observed or for which data are not 
available-for instance, aspects of the climate. Using differences also allows us to 
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control for cross-section variations in demand and cost factors which pollute the 
relationship between input measures and quality. Since most relevant demand and 
cost factors, like the age structure or women's job participation rate, adjust slow­

ly, changes in input measures will be a good approximation to changes in the 
quality of the respective services. 

The rest of the paper is organized as follows. Section II describes the 
municipal sector in Norway and presents the data set used in the migration study. 
In section III, we employ the survey data set to check whether our input measures 
are related to citizen satisfaction with local public services. Section IV presents 

the results of the migration study, while section V offers concluding remarks. 

II. DATA DESCRIPTION 

Our main data source is the municipal data base gathered by the Norwegian 

Social Sciences Data Services (NSD). The data set consists of 412 Norwegian 
municipalities (out of a total of 435 in 1993) and covers seven years, from 1987 to 
1993. We allow for inclusion of one lag of the explanatory variables; the estima­
tion period is therefore 1988-1993. When an instrumental procedure is applied, 

the estimation period is 1989-1993, as variables dated two years before the obser­
vation and earlier are used as instruments. 

In addition to variables related to each municipality's demography, labor 
market and local public services, the data base contains annual information for 

several age groups about the number of people who migrated to or from the 
municipality. The data base does not, however, show the identity of the origin and 

destination municipalities of each migrant. 
The three main revenue sources of Norwegian municipalities are inter­

governmental grants, local income taxes, and fees, which together account for 
98 percent of local revenues. Both the local income tax rate and the tax base are 
regulated by the state. Therefore, all municipalities apply the same local income 
tax rate and tax base. Municipalities collect fees for some services, but fee income 

is not allowed to exceed production costs. The state also regulates the type of ser­
vices for which municipalities may collect fees. As a consequence, municipalities 
have very little discretion to decide on revenues, leaving decisions on spending 
mix the main local policy issue. 

The main services provided by the municipalities are day care services, 
primary education, cultural activities, primary health care, care for the elderly, 
and infrastructure. Good proxy variables for the quality of infrastructure services 
are not available; our study therefore comprises the first five municipal services. 
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Separate migration analyses are conducted for age groups which we a priori 

expect to be homogeneous in the sense that they benefit from the same municipal 
services. Day care and primary education services are used by households with 

preschool and school children, respectively. As age is the only available personal 
characteristic of migrants, we use the migration rates of children aged 0-6 and 7-
15 as proxies for the migration rates of households with preschool and school 
children, respectively. 

The other age groups considered are 20-29 (which we expect to benefit from 
all services, but particularly from day care services); 30-49 (expected to benefit 

from all services but particularly day care services and primary education); and 
50-66 (expected to benefit from cultural activities, primary health care and possib­
ly care for the elderly). We have not modelled migration of people older than 67 
because of the very small migration rates of this group. School pupils aged 16 to 
19 are excluded because municipalities are not responsible for providing secon­
dary education. 

Table 1 reveals large variations in average migration rates between the age 
groups. As expected, the migration propensity declines substantially with age for 

people above 20. This is also reflected in the difference between the migration 
rates of the age groups 0-6 and 7-15. Notable is the low migration propensity of 
age group 7-15, probably reflecting that parents are reluctant to break up their 
children's social network once the children have reached school age. 

Table 2 displays the correlation coefficients of the age groups' in-migration 
rates. Not surprisingly, migration rates for preschool children and people aged 20-
29 and 30-49 are strongly (but not perfectly) correlated. The same holds for 
school pupils and people aged 30-49. The age group 50-66 exhibits a low correla­
tion with the other age groups. 

The descriptive statistics on migration rates from Tables 1 and 2 underline 
the importance of conducting separate migration analyses for the different age 
groups. 

Variables employed to measure the quality of municipal services are listed in 
Table 1. Since the private supply of day-care services is low and the price charged 
by municipal centers is heavily subsidized, access to day-care services is in 
general, rationed. To capture potential migration responses to changes in the 
supply of day care services, it is thus necessary to obtain measures both related to 
the quality of day-care centers and to the likelihood of being admitted to a day­
care center. We expect the quality of municipal day-care centers to be positively 
related to expenditures per child year, DAY _EXP .3 The coverage ratio, 
DAY_COV, is expected to be positively related to the likelihood of getting a 
place in a daycare center. 
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Variable 

0-6 

7-15 

20-29 

30-49 

50-66 

0-6 

7-15 

20-29 

30-49 

50-66 

COMINCOME 

UNEMP 

DAY_EXP 

DAY_COV 

EDU_EXP 

CUL_EXP 

PHYS_COV 

INST_EXP 

HOME_EXP 

Notes: 

TABLE 1 
Variable Descriptions 1 

In-migration rates for age groups3 

Out-migration rates for age groups4 

Labor market 

Average after-tax personal income in 10.000 NOK. 

Unemployment rate; Average number of unemployed 
in year t divided by population betweeen 15 and 67. 
Data provided by Statistics Norway (SN). 

Municipal services5 

Current expenditures on day care services per 
child year in municipal day care institutions. 

Percentage of children in day care institutions. 

Current expenditures on primary education 
per pupil . 

Current expenditures on religious and cultural 
activities per capita. 

Number of physician man-years in the primary 
health care services per capita. Data provided by SN. 

Current expenditures on nursing homes and other 
institutions supplying care for the elderly per inhabitant 
67 years of age and above. 

Current expenditures on the supply of home-based 
care per inhabitant 67 years and above. 

Obs2 Mean 

2884 0.064 

2884 0.023 

2884 0.102 

2884 0.033 

2884 0.012 

2884 0.061 

2884 0.024 

2884 0.121 

2884 0.034 

2884 0.011 

2884 6.08 

2884 0.03 

2884 5.68 

2884 0.23 

2884 3.30 

2884 0.08 

2884 0.00079 

1895 2.22 

1895 1.01 

I . All data are from the Norwegian Social Science Data Service (NSD) if not otherwise noted. 

Std 

0.029 

0.013 

O.o38 

0.013 

0.008 

0.029 

0.015 

0.037 

0.014 

0.007 

1.35 

0.014 

2.66 

0.10 

0.85 

0.04 

0.00031 

1.11 

1.24 

2. Summary statistics are calculated on the panel dataset comprising 412 municipalities during the period 1987-
1993, except for the variables INST_EXP and HOME_EXP, where 379 municipalities during the period 1989-

1993 are used due to missing data. 
3. The in-migration rates are defined as the number of immigrants in the age group in year t divided by the num­

ber of people in the age group living in the receiving municipality at date 1.1 in year t. 

4. The out-migration rates is defined as the number of emigrants in the age group in year t divided by the number 

of people in the age group living in the sending municipality at date 1.1 in year t. 
5. All expenditure measures are in I 0.000 Norwegian kroner, 1987 prices. The demographic variable in the 

denominator of the municipal services measures is always dated 1.1. 
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TABLE2 1 
Correlation Matrix for In-migration Rates 

0-6 7-15 20-29 30-49 

7-15 0.50 
20-29 0.59 0.38 
30-49 0.64 0.66 0.60 
50-66 0.26 0.27 0.36 0.37 

Notes: 
I . See table I for variable definition. Number of observations is 2884. 

Municipalities are responsible for providing compulsory primary education 

to children aged 7 to 15 years. Primary education services are not rationed. Any 
incentives to relocate must therefore be due to variations in the quality of schools. 
As proxy for quality, we use expenditures per pupil, EDU_EXP.4 

For cultural activities, only information about total expenditures are avail­
able. Our proxy for quality is therefore expenditures on cultural activities per 
capita, CUL_EXP. 

Primary health care consists mainly of consultations provided by general 
practitioners. Municipal spending data are not relevant for our purpose because 
some, but not all, general practitioners receive fees from the state; variations in 
municipal expenditures on primary health care therefore reflect variations in the 
share of fee-for-service physicians. As input measure, we therefore use physician 
density, PHYS_COV, set equal to the number of general practitioners per capita. 

Municipalities provide two types of community care: nursing home services 
and home care for people who cannot live in their own houses. Both services are 
used primarily by elderly people. As access to community care services is ra­
tioned in some municipalities, using coverage ratios as input measures would be 
preferable. However, only expenditure data are available; our proxies for quality 
are therefore expenditures on home care services, HOME_EXP, and expendi­
tures on nursing homes, INST_EXP, both scaled by the population above 66.5 

Two variables are included to capture migration incentives arising from 
variations in local labour market conditions; the municipality's unemployment 
rate, UNEM, and the municipality's average post-tax personal income, COMIN­
COME.6 Both variables are scaled by the respective national averages. Since all 
regressions are estimated in differences, the included explanatory variables are 
change in relative unemployment rate and change in relative income. The survey 
analysis presented in the next section confirms that the municipality's unemploy­
ment rate and average income are related to people's perception of the local job 
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situation. We have also considered a third candidate, employment growth, but this 
variable did not perform as well as the others in the survey analysis. 

III. A CHECK ON THE INPUT MEASURES 

To check whether our input measures reflect people's perception of the 
quality of local services, we employ a survey data set gathered by the Norwegian 
Gallup Institute (NGI). During 1993 and 1994, NGI mailed a questionnaire to a 
random sample of about 33.600 persons.7 Respondents were asked to rank 
municipal services, including the five services covered by our study, on a discre­
tionary scale from 1 to 6, where 1 is 'very dissatisfied' and 6 is 'very satisfied.' 
Respondents were also asked to rank the local job situation using the same scale. 

Follow-up contacts produced a final sample of 23.731 individuals from 427 
municipalities. We merged the NGI and NSD data sets by matching each respon­
dent with input variables dated 1993 for his/her municipality. 

As is evident from Table 3, only a minority of the respondents ranked the 
quality of primary education. This probably reflects a low response rate in 
households without school pupils.8 People tend to be relatively satisfied with 
schools and primary health care and less satisfied with the supply of cultural 
activities and care for the elderly. 

In all satisfaction regressions, we include five personal characteristics taken 
from the questionnaire: age, income, and dummies for sex, college degree and 
marital status. We also include a set of demographic variables to control for varia­
tions across municipalities in demand and cost factors. 

The municipality's average personal income and education level, COMIN­
COME and COMEDU, are expected to affect the demand for all services, par­
ticularly day care services and cultural activities. The number of welfare 
recipients per capita, WELFARE, and the unemployment rate, UNEM, are in­
cluded as proxies for the degree of social problems, which may influence the 
demand for all municipal services. 

Women's job participation rate, FEMPAR, is expected to affect the demand 
for day care services, care for the elderly and possibly also primary health care. 
The population share above 66, POP67+1POP, may affect the demand for all ser­
vices while the share of elderly people above 79, POP80+/POP67+, is expected 
to affect the demand for primary health care and care for the elderly. To capture 
scale effects in the production of municipal services, we include population size, 
POP, and a measure of population density, DISTANCE.9 

Ordered probit regressions are displayed in Table 4. 10 In the first column, 
satisfaction with the local job market is the dependent variable. For both variables 
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TABLE3 
Description of Variables Employed in Analysis of Satisfaction 

Variable' N Mean Std 

Satisfaction indices 

EMPLOYMENT Dev:;e of satisfaction with the job market 16885 2.80 1.46 
in t municipality. 

DAYCARE Degree of satisfaction with the suf.ply of 14478 4.12 1.36 
day care services in the municipa 1ty. 

SCHOOLS Degree of satisfaction with the municipal 6513 4.61 1.19 
supply of primary education services. 

CULTURE Degree of satisfaction with the supply of 17868 3.99 1.31 
cultural services in the municipality. 

PHYSSERV Degree of satisfaction with primary health 18740 4.62 1.29 
care services in the municipality. 

OLDCARE Degree of satisfaction with the municipal 15095 3.67 1.39 
supply of care for the elderly. 

Personal Characteristics 

AGE Age of the respondent. 23728 42.26 15.90 
MARRIED Binary variable, I if married, 0 otherwise3. 19531 0.67 0.46 
MALE Binary variable, I if respondent is male, 0 otherwise. 23731 0.49 0.50 

INCOME Household-income of the respondent, in I 00.000 NOK. 20441 3.03 1.97 

COLLEGE Binary variable, I if respondent has a 23708 0.22 0.41 
university or college degree, 0 otherwise. 4 

Municipal Characteristics 

POP Number of citizens in the municipality. 412 8575.5 15789 
DISTANCE Average travel time (in minutes) to the 4I2 13 .9I 11 .02 

municipality center. Source: Statistics Norway (SN). 
WELFARE Number of people on welfare-payments per capita. 412 0.03 O.DI 

FEMPART Female participation rate. Number of women 412 0.31 0.06 
worki:;L more than 1000 hours per year divided 
by nu rofwomen 16-66 years (1990). Source: SN 

COMEDU Percentage of population with higher education, ( I990). 4I2 0.09 0.03 

POP67+/POP Share of population 67 years and above. 4I2 0.16 0.04 
POP80+/POP67+ Number of people 80 6-ears and above divided 412 0.27 0.04 

by number of people 7 years and above. 
COM INCOME Average after-tax personal income in 10.000 NOK (1992) . 4I2 7.39 1.73 

UNEMP UnemploJiment rate; Average number of unemployed 412 0.04 0.012 
m year r · 1v1ded by number of people between 15 
and67 . Source: SN. 

Municipal Services 
DAY_EXP Current expenditures on day care services per 4I2 7.49 2.93 

child year m municipal day care institutions. 
DAY_COV Percentage of children in day care institutions. 4I2 0.31 0.10 
EDU_EXP Current expenditures on primary education per pupil. 4I2 4.25 1.09 

CUL_EXP Current expenditures on religious and cultural 4I2 0.11 0.05 
activities per capita. 

PHYS_COV Number of physician man-years in the~mary 4I2 0.00086 0.00033 
health care service per capita. Source: . 

INST_EXP Current expenditures on nursinfx: homes and other 379 2.46 10.21 
institutions supplyin:bocare for 1 elderly per inhabitant 
67 years of age and a ve. 

HOME_EXP Current ex/:nditures on the sup~ of home-based 379 1.35 9.80 
care per in bitant 67 years ana ve. 

Notes: 

I. The summary statistics of personal characteristics and the satisfaction indices are calculated after removal of 

individuals that have not answered the question, or explicitly answered "don't know." All survey variables are 

from the Norwegian Gallup Institute. The survey set was gathered during 1993 and 1994. 

2. Response on a discretionary scale from I to 6, where I is "very dissatisfied," and 6 is "very satisfied. • 

3. Married also includes couples living together. 

4. Municipal characteristics and municipal input measures are provided by The Norwegian Social Science Data 

Service (NSD) and dated 1993 if not otherwise mentioned. Expenditure measures are in IO.OOO current NOK. 
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TABLE4 
Determinants of Citizen Satisfaction 

Employ- Primary Physician Care for the 
ment Da;tcare education Culture services elderl;t 

AGE 0.0020 0.0142 0.0020 0.0147 0.0169 0.0055 
(2.52) (15.70) (1.00) (19.08) (19.62) (6.29) 

MALE 0.0218 -0.0138 -0.1916 -0.1802 -0.2304 0.09470 
(1.13) (-0.66) (-5.70) (-9.63) (-11.19) (4.43) 

Log(INCOME) 0.1898 0.0133 -0.1296 -0.0050 -0.0404 0.0477 
(6.34) (0.39) (-2.24) (-0.16) (-1.21) (1.43) 

COLLEGE 0.3509 -0.0954 -0.0513 0.0331 -0.1173 0.0999 
(15.55) (-3.81) (-1.27) (1.48) (-4.66) (3 .79) 

MARRIED -0.0626 -0.0140 0.1680 0.0673 0 .0109 -0.0003 
(-2.58) (-0 .50) (3.12) (2.83) (0.40) (-0.01) 

Log( POP) 0.0048 -0.2108 -0 .0521 0.1858 0.1470 -0.3027 
(0.30) (-11.12) (-1.50) (11.60) (7.96) (-15.22) 

Log(DIST ANCE) 0.0955 -0.1068 -0.0197 -0.1458 -0.1347 -0.1239 
(5.09) (-4.73) (-0.52) (-7.67) (-6.32) (-5 .62) 

WELFARE -5.9379 -4.959 -1.4626 -1.9302 -2.4062 -8.8683 
(-5.90) (-4.42) (-0.80) (-1.92) (-2.13) (-7.76) 

FEMPART 0.7988 -1.1395 -0 .6340 -0.4129 -1.3118 -0.9116 
(4.27) (-4.90) (-1.91) (-2.24) (-6.55) (-4.44) 

COMEDUC -0.3161 -1.4350 1.8108 2.6524 0.6010 2.2277 
(-0.66) (-2.74) (2.27) (5.88) (1.21) (4.38) 

POP67+/POP -0.5918 1.5286 1.1612 0.7524 -0.3674 0.1519 
(-1.60) (3.61) (1.73) (2.06) (-0.91) (0.34) 

POP80+/POP67+ 1.6571 0.5898 -0.6047 0.5270 0.0999 -1.2791 
(4.78) (1.57) (-0.98) (1.55) (0.26) (-3.20) 

COMJNCOME 0.1076 -O.D308 -0 .0091 -0.0469 -0.0353 -0.0238 
(9.05) (-2.25) (-0.41) (-3.91) (-2.73) (-1.77) 

UNEMP -12.004 -1.1417 -1.0729 -4.6520 -0.1391 -1.1335 
(-13.55) (-1.13) (-0.65) (-5.26) (-0.14) (-1.10) 

DAY_EXP 0.0264 
(4.21) 

DAY_COV 2.1723 
(14.57) 

EDU_EXP -0.0068 
(-0.21) 

CUL_EXP 2.6969 
(11.82) 

PHYS_COV 341.36 
(6.36) 

INST_EXP 0.0472 
(3.32) 

HOME_EXP 0.0520 
(3.61) 

MU(2) 0.5892 0.5913 0.5056 0.6646 0.4587 0.6535 
(54.73) (31.59) (13.09) (35.26) (21.91) (38.89) 

MU(3) 1.2551 1.2761 1.0891 1.4660 1.0990 1.3362 
(88.54) (57.95) (24.36) (67.59) (43.94) (67.35) 

MU(4) 1.8727 2.0374 1.8550 2.2444 1.8035 2.1075 
(108.19) (85.86) (39.39) (97.31) (68.24) (95.10) 

MU(5) 2.4004 2.8905 2.7807 3.0229 2.6285 2.9634 
(I 13.59) (111.74) (56.61) (121.30) (94.79) (I 13.59) 

Log-L -20070.80 -16227.86 -6240.07 -20322.23 -16529.29 -15888.14 

N 12254 10354 4218 12776 11008 9750 

Notes: 
I. Ordered probit estimates, asymptotic t-values in parentheses. 
2. Log-Lis log of the likelihood function, N is number of observations. The MU()s are the estimated th reshold 

levels, MU(l) is set to 0. 
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employed in the migration study, the municipality's unemployment rate, UNEM, 

and average personal income, CO MIN COME, the coefficients have the expected 

sign and are highly significant. 
The other columns show the estimated regressions where satisfaction with 

municipal services is the dependent variable. With the exception of care for the 

elderly, the personal characteristics variables exhibit a consistent pattern; older 
people, women, and people without a college degree are generally more satisfied 
with municipal services than young people, men, and people with a college de­
gree.11 Most coefficients of the demographic variables have the expected sign; for 

instance, the women's job participation rate has a negative impact on satisfaction 
with day care services, and the number of welfare recipients per capita has a nega­

tive impact on satisfaction with primary health care. 
Our proxies for quality have the expected effect on citizen satisfaction in 

four out of five sectors. Both expenditures per child year and the coverage ratio 
have a positive impact on satisfaction with day care services, and the coefficients 

are very significant. Expenditures on cultural activities are positively related to 
satisfaction with cultural services. Physician density is a significant determinant 

of satisfaction with primary health care, and municipal spending on home care 

and nursing homes are significant determinants of satisfaction with care for the 
elderly. 

Primary education is the odd man out; neither expenditures per pupil nor the 
alternative input measures we have employed (regressions not reported) affect 
satisfaction with schools. 

The results indicate that our input measures are sensible proxies for the 
quality of local public services, with primary education being the only exception. 

Furthermore, the analysis underscores the importance of controlling for variations 
in demand and cost factors when spending or other input variables are used to ex­

plain migration; for all services, most demographic variables included are sig­
nificant determinants of citizen satisfaction. 12 

IV. RESULTS 

Municipal input measures may be endogenous to migration as local 
authorities may respond to population changes. To check whether simultaneity 
represents a problem, we present both robust GLS estimates and estimates using 
an instrumental variable (IV) approach. Our choice of IV estimator is the general­
ized method of moments (GMM) estimator suggested by Arellano and Bond 
(1991). This estimator uses lags of variables as instruments in an efficient way .13 
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In the reported regressions, the municipal input measures are scaled by the 
national averages (constructed by assigning equal weights to all municipalities) in 
the respective years. The in-migration (out-migration) rate of an age group is 
scaled by the age group's population in the destination (origin) municipality at the 
beginning of the year. An alternative would be to scale by the total population of 
the destination (origin) municipality. The two alternatives give virtually identical 
results. 

To wipe out the effects of time invariant location specific amenities, the 
equations are estimated in first differences . This procedure also controls for cross­
section variation in demographic variables reflecting demand and cost factors. 
Demographic variables cannot be included as regressors when we use first dif­
ferences, as they change very slowly over time. 

Time dummies are included in all regressions to capture labour market varia­
tions at the national level as well as variations in other relevant macrovariables. 
Wald tests suggest that the time dummies are jointly significant. 

In preliminary regressions, we included both lagged and current values of the 
explanatory variables as well as one lag of the dependent variable as regressors. 
To save space, we report only regressions including current values; the coeffi­
cients of lagged variables were in general insignificant, and when they were sig­
nificant, the implied long-term elasticities of the municipal input measures were 
very similar to the elasticities implied by the reported regressions. 

Pairwise comparisons show that the explanatory variables are only weakly 
correlated. We therefore present regressions where all explanatory variables are 
included simultaneously. 

Table 5 reports estimation results for in-migration rates using the whole 
sample. The coefficient of the municipal unemployment rate always has the ex­
pected negative sign and is significant for most age groups. The coefficient of 
municipal average personal income is insignificant for all age groups except 
people aged 50-66, for which the coefficient has the 'wrong' sign. One possible 
explanation is that personal income also serves as a proxy for the demand for 
local public services, as suggested by the analysis of citizen satisfaction reported 

in section Ill. 
Turning to the municipal input measures, we consider first the GLS es­

timates. With the exception of physician density and spending on nursing homes, 
the coefficients of all input measures are significant and have the expected sign 
for one or more age groups; both day care measures have a positive and sig­
nificant impact on in-migration of households with preschool children; expendi­
tures per pupil have a significant impact on in-migration of households with 
school pupils and people aged 30-49; and spending on home care services has a 
significant impact on in-migration of people aged 50-66. Households with school 
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pupils are also attracted by spending on cultural activities. The Wald test suggests 

that the municipal input measures are jointly significant for all age groups except 

people aged 20-29. 
With the exception of expenditures per pupil, the implied elasticities are 

modest. A 1 percent increase in day-care coverage (spending per-child year) 

raises the in-migration rate of preschool children with 0.21 percent (0,08 percent); 
a 1 percent increase in spending on cultural activities raises the in-migration rate 

of school pupils with 0,19 percent; and a 1 percent percentage increase in spend­
ing on home-based care raises the in-migration rate of people aged 50-66 with 

0,05 percent. 
The implied elasticity of the in-migration rate of school pupils with respect 

to expenditures per pupil is as high as 2.02. This result seems implausible, given 
that we were not able to detect any relationship between citizen satisfaction with 

the quality of schools and expenditures per pupil. 
The GMM estimates give a very different picture: Compared to the GLS es­

timates, all significant coefficients become insignificant, and all but one· sig­
nificant coefficient (of EDU_EXP for people aged 30-49) are reduced in absolute 

value. This suggests that the GLS estimates, at least to some extent, reflect reverse 
causality; municipalities spend more on day care services when households with 
preschool children immigrate; more on primary education and cultural services 
when households with school pupils immigrate; and more on home-based services 

when older people immigrate. 
An alternative explanation for the different GLS and GMM estimates is that 

the instruments applied by the GMM estimator are of poor quality, i.e., they are 
only weakly correlated with the explanatory variables. To examine this possibility 
in more detail, we have conducted regressions (not reported) where both the 
municipal input measures and the local unemployment rate are instrumented. The 

quality of the two sets of instruments should be roughly equal as the correlations 
between changes in input measures and the instruments (two and more lags of the 

input level) are comparable to the correlations between change in unemployment 
and the instruments. 14 It turns out that the estimated coefficient of the local un­

employment rate is not substantially affected when the variable is instrumented (if 
anything, the absolute value and t-statistics increase). We consider this result to 

be evidence against the alternative explanation. 
It can be argued that local public services are more likely to influence 

mobility in densely populated areas than in rural regions largely consisting of un­
connected villages. We have reestimated all regressions (not reported) for a sub­

sample consisting of 87 municipalities located within the commuting areas of the 
11 largest Norwegian cities. Compared to the results reported in Table 5, the 
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Age group: 

Estimation 
method: 

CO MIN COME 

UNEMP 

DAY_EXP 

DAY_COV 

EDU_EXP 

CUL_EXP 

PHY_COV 

Diagnostics: 
Obs 
m2 
Wald 
Sargan 

AgeJfOup: 
Estimatton 
method 

COMINCOME 

UNEMP 

DAY_EXP 

DAY_COV 

EDU_EXP 

CUL_EXP 

PHY_COV 

INST_EXP 

HOME_EXP 

Diagnostics: 
Obs 
m2 
Wald 
Sargan 

Notes: 

TABLE5 
In-migration Determinants 

0-6 7-15 

GLS GMM GLS GMM 

0.03452 0.00955 -000165 -0.00503 
(0.77) (0.231 (-0.08) (-0.22) 

-0.00849 -0.0122 -0.00072 -0.00226 
( -1.98) (-2.01J (-0.44) (-0.98~ 

0.00497 0.0006 0.00039 0.0039 
(2 .60~ (0.15) (0.42~ bb.751 

0.0136 0.00195 -0.0022 -0. 19 
(2.68) (0 .26~ (-0.83) (-0 .58~ 

-0.01905 0.0006 0.04666 0.0328 
( -1.21) (0.01) (4.60) (1.43) 

0.00250 -0.01018 0.00439 -0.00067 
(0.43) (-1.15) (2.00) (-0.14) 

-0.00494 -0.00244 -0.00258 -0.00953 
(-1.29) (-0.22) ( -1.87) ( -1.59) 

2472 2060 2472 2060 
0.739 1.301 -1.097 -1.285 
15.o7 (5) 1.82 (5) 34.18 (5) 8.16 (5) 

GLS 

-0.01014 
(-0.85) 

-0.00214 
(-1.71) 

0.00040 
(0.70~ 

0.0009 
(0.50) 

0.01171 
(2.31) 

0.00343 
(1.59) 

-0.00174 
(-1.43) 

2472 
-0.891 
11.58 (5) 

78.00 (70) 

30-49 

GMM 

-0.01073 
(-0.73) 

-0.00394 
(-2.37) 

-0.00031 
(-0.20) 

0.00185 
(0.56) 

0.02319 
(1.29) 

-0.00491 
(-1.47) 

-0.00784 
(-1.77) 

2060 
-0 .921 

6.12 (5) 
85.38(70) 

83.66 (70) 

GLS 

-0.03325 
(-3.04) 

-0.00203 
(-1.39) 

0.00090 
(1.57) 

0.00333 
(2.04) 

0.00219 
(0.42) 

-0.00006 
(-0.04) 

0.00082 
(0.58) 

-0.00052 
(-1.66) 

0.00063 
(6.89) 

1516 
0.441 

110.50 (7) 

20-29 

GLS GMM 

-0.03480 -0.04056 
(-0.921 (-1.09) 

-0.0058 -0.00897 
(-1.90) (-2.23) 

0.00212 0.00396 
(1.45~ 

0.0033 
(1.02l 

0.0015 
(0.72) 

0.00530 
(0.231 

0.0018 
(0.38) (0.04) 

-0.00166 -0.00860 
(-0.30) (-1.11) 

0.00175 0.01376 
(0.64) (1.32) 

2472 2060 
-0.453 -0.455 

50-66 

2.92 (5) 

GMM 

-0.03334 
(-2.75) 

-0.00180 
(-1.13) 

-0.00107 
(-0.54) 

0.00102 
(0.28) 

-0.02364 
(-1.43) 

-0.00384 
(-l.ll) 

-0.00009 
(-0.01) 

-0.00051 
(-0.26) 

-0.00034 
(-0.42) 

1137 

4.92 (5) 
73.86 (70) 

0.601 ' 
6.44 (7) 

39.82(35) 

I. Equations are estimated in ftrst differences; right-hand side variables are divided by sample year mean; and 
time dummies are included in all equations (not reported). 
2. Asymptotic t-statistics are reported below the coefficients. All test statistics are robust to general cross-section 
and time-series heteroskedasticity, and are one-step if not otherwise mentioned. See Arellano and Bond (1991). 

3. m2 is a test for second-order serial correlation in the residuals, asymptotically distributed as N(O,l) under the 
null of no serial correlation. 
4. Sargan (two-step) is a test of the overidentifying restrictions, asymptotically distributed as chi-square under 
the null of instrumental validity. Degrees of freedom are in parentheses. Instruments are defined in the text. 
5. Wald is a test of joint significance of the municipal services measures, asymptotically distributed as chi-square 
under the null of no relationship. Degrees of freedom are in parenthesis. 
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estimated standard errors are generally higher, but none of the major conclusions 
is affected. 

Table 6 reports regression results for out-migration using the whole 
sample.15 The in-migration rate of the previous year is included as the ex­
planatory variable because a municipality with a high proportion of recent im­
migrants may have a high out-migration rate due to the high migration propensity 
of prior migrants. See e.g. Nelson and Wyzan (1989). 

Neither of our local labour market variables achieves significance for any 
age group; i.e., local unemployment affects in-migration but not out-migration. 
For primary education and home-based services, the GLS results are quite similar 
to the results of the in-migration study: an increase in expenditures per pupil is as­
sociated with lower out-migration rates of households with school pupils, while 
an increase in spending on home-based care is associated with lower out-migra­
tion of people aged 50-66. As for in-migration, the former elasticity is high (1.54) 
while the latter is small (0.03). We find also an effect of expenditures per pupil on 
in-migration of households with preschool children. The coefficients of the day 
care, culture, primary health care and nursing home variables are insignificant in 
every regression. 

Compared to the GLS estimates, the GMM estimates indicate that spending 
on home-based care has no effect on migration, while the results for primary 
education become stronger; for children below 16, the coefficients are increasing 
(absolute value); and expenditures per pupil also become significant for the age 
group 30-49. The GMM estimates give two counterintuitive results; higher spend­
ing on day care dampens out-migration of people aged 50-66 and encourages out­
migration of people aged 20-29. We have not been able to find any plausible 
explanation for these results. 

V. CONCLUSION 

In this paper, we have tried to address several methodological challenges 
facing research on Tie bout mobility: I) migration rates are computed for age 
groups which are relatively homogeneous in the sense that they benefit from the 
same municipal services; 2) the analysis is based on a geographical unit (the 
municipality) for which there is little internal variation in the quality of local 
public services; and 3) a survey data set is used to check that the municipal input 
measures employed as explanatory variables in the migration regressions are re­
lated to people's evaluation of the quality of local public services. 

Our main conclusion is that the results depend crucially on whether we use 
an instrumental variable approach. The robust GLS estimates suggest that most 
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Age group: 
Estimation 
method: 

lag(1NMIGR) 

COMINCOME 

UNEMP 

DAY_EXP 

DAY_COV 

EDU_EXP 

CUL_EXP 

PHY_COV 

Diagnostics: 

Obs 
ml 
m2 
Wald 
Sargan 

Age BfOUp: 
EstimatiOn 
method: 

Lag(INMIGR) 

CO MIN COME 

UNEMP 

DAY_EXP 

DAY_COV 

EDU_EXP 

CUL_EXP 

PHY_COV 

INST_EXP 

HOME_EXP 

Diagnostics: 

Obs 
ml 
m2 
Waldl 
Sargan 

Notes: 

TABLE6 
Out-migration Determinants 

0-6 7-15 

GLS 

0.04036 
(1.17) 

-0.01344 
(-0.31) 

-0.00167 
(-0.41) 

0.00091 
(0.54) 

-0.00366 
(-0.58) 

-0.03675 
(-2.30) 

0.00701 
(1.39) 

0.00146 
(0.35) 

2060 
-7.893 
0.738 

7.40 (5) 

GLS 

0.02050 
~62) 

-0. 791 
(-0.55) 

0.00127 
~) -0. 6 

(-1.20) 
-0.00049 

(-0.20) 
-0.00192 

(-0.31) 
0.00056 

(0.33) 
0.00048 

(0.33) 

2060 
-7.012 
-0.560 

GMM GLS 

0.05792 0.03225 
b1.10i (0.72) 

-0. 204 0.01721 
(-0.50) (0.96) 

-0.00146 -0.00119 
(-0.36) (-0.65) 

0.00661 -0.00150 
(1.39) (-1.65) 

0.00164 -0.00177 
(0.21) (-0.56) 

-0.08742 -0.03733 
(-2.16) (-5.20) 

0.00187 0.00106 
~24) (0.42) 

-0. 332 -0.00066 
(-0.29) (-0.36) 

2060 2060 
-7.992 -7.142 
0.903 -0.306 

5.96 (5) 33.52 (5) 
68.41 (70) 

30-49 

GMM 

0.00106 
(0.03) 

-0.00126 
(-0.08i 

0.0007 

0. ~ 
(0.23i 

0.0049 
(1.18) 

-0.04825 
(-2.61) 

-0.00684 
(-1.46) 

-0.00000 
(-0 .00) 

2060 
-6.440 
-0 .335 

1.73 (5) 9.43 (5) 
63 .321 (70) 

GMM 

0.00820 
b0.16) 

0. 2181 
(1.10) 

-0.00168 
(-0.91) 

0.00168 
(0.62) 

-0.00219 
(-0.43) 

-0.06649 
(-2.46) 

-0.00679 
(-0.98) 

-0.00571 
(-0.79) 

2060 
-6.641 
-0.167 

8.81 (5) 
64.92 (70) 

GLS 

0.06775 
(1.35) 

-0.00633 
(-0.58) 

-0.00015 
(-0.09) 

-0.00065 
(-0.90) 

0.00244 
(1.41) 

0.00023 
(0.05) 

-0.00098 
(-0.51) 

-0.00084 
(-0.66) 

0.00070 
(1.29) 

-0.00035 
(-3.36) 

1137 
-7.204 
0.802 
20.27 (7) 

20--29 

GLS GMM 

0.05244 0.03891 
(1 .24) (1.6~ 

0.047 0.05325 
(1.58) (1.67) 

-0.00067 0.00074 
(-0.19) (0.20) 

0.00121 0.00122 
(0.74) (0.28) 

0.00338 0.02405 
(0.73) (2.64) 

-0.01308 0.04771 
(-1.1 I) (1 .34) 

0.00411 -0.00336 
(0.72) (-0.38) 

-0.00078 0.00875 
(-0.24) 

2060 
-6.105 
0.934 

2.78 (5) 

GMM 

0.05424 
(0.98) 

-0.00243 
(-0.20) 

0.00012 
(0.06) 

-0.00323 
(-2.23) 

-0.00461 
(-1.24) 

0.01773 
(1.25) 

-0.00343 
(-1.10) 

0.00409 
(0.78) 

0.00298 

-O.~~i 
(-0.89) 

(0.85) 

2060 
-5.984 
0.614 

8.59 (5) 
6.93( 70) 

1137 
-6.632 
0.563 
18.16 (7) 
40.08 (35) 

I . Equations are estimated in first differences; right-hand side variables are divided by sample year mean; and 

time dummies are included in all equations (not reported). 

2. Asymptotic !-statistics are reported below the coefficients. All test statistics are robust to general cross-section 

and time-series heteroskedasticity, and one-step if not otherwise mentioned. See Arellano and Bond (1991 ). 

3. m2 is a test for second order serial correlation in the residuals, asymptotically distributed as N(O, I) under the 
null of no serial correlation. 
4. Sargan (two-step) is a test of the overidentifying restrictions, asymptotically distributed as chi-square under 

the null of instrumental validity. Degrees of freedom are in parentheses. Instruments are defined in the text. 
5. Wald is a test of joint significance of the municipal services measures, asymptotically distributed as chi-square 

under the null of no relationship. Degrees of freedom are in parenthesis. 
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local public services affect migration (particularly in-migration), while we find 
few effects of local public services on migration when input measures are instru­

mented. This suggests that simultaneity is a potential problem in studies of 

Tiebout mobility; migration decisions may be affected by local public services, 
while local spending decisions may be affected by population changes. 

We obtain the strongest results for primary education. Expenditures per pupil 
seem to be a significant determinant of out-migration of children below 16 and 

people aged 30-49. This result is a puzzle, as the survey data analysis did not 
detect any relationship between expenditures per pupil and citizen satisfaction 

with the quality of schools. 

ENDNOTES 

1. Somewhat weaker results are reported in Lowery and Lyons (1989). 
Among residents in ten Kentucky counties, 0.8-1.6% said they planned to leave as 
a result of anything pertaining to local government performance. 

2. Day care services, cultural services, primary health care and care for the 
elderly. 

3. Child year is somewhat lower than the number of slots, since some 
centers provide part-time services. DAY _EXP refers to municipal day care 

centers, as spending data for private suppliers are not available. 
4. Using the teacher/pupil ratio or pupiVteacher ratio as explanatory vari­

ables in the in- and out-migration regressions produces very similar results. 
5. Community care variables are available from 1989. Compared to the 

ot.her regressions, the estimation period is therefore two years shorter when 

HOME_EXP and INST _EXP are included as regressors. 

6. Unemployment benefits are standardized by the national government and 
do not vary across municipalities. 

7. Small (large) municipalities were slightly overrepresented (under-
represented) in order to obtain responses from as many municipalities as possible. 

8. Data about the number and age of children in the respondent's household 

are not available. Therefore, we cannot conduct separate analyses for families 

with school children. 
9. DISTANCE is the population's average travelling time to the 

municipality center. 
10. If residuals across people from the same municipality are correlated, the 

reported t-values may be biased upwards [Moulton (1990)]. 

11. Interestingly, econometric studies of job satisfaction give very similar 
results: older workers, women and workers with a low level of education tend to 
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be more satisfied with their job situations than younger workers, men and workers 
with a high level of education (Clarke, 1995). 

12. Again, primary education is an exception. 

13. As instruments we use all municial input measures (in levels) lagged two 
years and more. The two-test statistics of instrumental validity (m2 and Sargan) 
are below critical values at the 5 percent level of confidence for all regressions 
reported. 

14. The correlation between change in local unemployment and two lags of 
local unemployment is -0,29 while the correlations between change in municipal 

input measures and two lags of the input level are in the area of -0.08 to -0.27. 
15. As for in-migration, the standard errors increase when we consider only 

municipalities within commuting areas, and most coefficients become insig­
nificant. 
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