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EA=EOL (M) 1633 573.12 1391.56 14.00 29611.00
— AH-YFH 1635 60.74 23.21 1145 168.83
— ANH-YBHEER 1635 2.39 1.96 0.02 29.04
— ANE YN ERIRBRTE 1635 56.99 21.51 16.53 154.71
ANGEBH 1633 9202.46 877.13 5723.15 13426.02
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#5 JEEEEGOTRSEHECER 15 F£5)

WA Obs Mean Std. Dev, Min Max

BRI EECTAD 30 6940464.00 12700000.00 563331.00 71300000.00
BHEEGEE 30 197340.60 260358.00 25313.00 1397466.00
N ERRBFEGFAD 30 6600357.00 12200000.00 525090.00 68500000.00
ABRCA) 30 130413.50 203084.10 7822.00 1081236.00
HRBEESREALOWN) 30 70834.30 111080.80 4657.00 605006.00
1EEREFADWN) 30 4771.73 8742.09 343.00 49252.00
ENERTEFRN 30 4923.57 8980.53 349.00 50575.00
RERSA T BCA) 30 103659.20 183565.20 7732.00 1032709.00
RIS BT ET AT 8 30 8.33 12.25 3.00 71.00
BABEGFm 30 7008914.00 12700000.00 576549.00 71500000.00
—BEEHRASTR) . 30 157598.10 174977.10 17193.00 754835.00
EEZHE FHEFEHEEA 30 2620308.00 4950850.00 216395.00 27900000.00
BAHEEFA) 30 10900000.00 15700000.00 1958806.00 85000000.00
R BB E(N) 30 1172.87 1595.17 249.00 8769.00
— A UREH 30 60.04 20.84 2714 113.73
— ALV BBE 30 2.09 1.38 0.61 6.51
— AHLUNBRIERHE 30 56.63 19.40 25.75 107.86
AB-E B 30 8963.22 840.32 7187.99 11628.78

6 —IEBRA OB ECER 15 FE)

ot g Obs Mean Std. Dev. Min Max

R HHBEECTD : 23 5423309.00 3748063.00 598566.00 13100000.00
BEEER) 23 170889.40 117043.10 37094.00 482001.00
i s e A =) 23 5097782.00 3476562.00 549724.00 11800000.00
AFCA) 23 99123.35 86930.07 6485.00 387776.00
WREE R AN 23 55490.91 45283.10 4502.00 199170.00
1S HEEFAON 23 3514.35 2456.79 422.00 8701.00
ENEABEFBN 23 3611.78 2531.68 431.00 9007.00
RERAA T H BN 23 73263.96 50742.29 8142.00 181222.00
RIS B TR AT A 8 23 6.52 3.68 3.00 17.00
mAREFM 23 5502372.00 3779194.00 607514.00 13100000.00
— R EHEARTMD 23 116459.30 86912.86 6000.00 351829.00
EESZHE-HEFRZHETA 23 2030557.00 1366351.00 242813.00 4790199.00
BABECFRD 23 8237594.00 5566734.00 1444193.00 24200000.00
B8 B ##(A) 23 903.09 589.56 154.00 2531.00
—A%-UEH 23 67.44 2449 33.69 122.02
—AHUBREE 23 249 1.43 0.65 5.72
— AHUNBRIRRBHE 23 63.45 23.07 29.19 117.16
AHGE B 23 9066.64 661.94 7915.92 10074.96
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#£ 7 IEEEASOTREEH ECERK 16 £ )

P Obs  Mean Std. Dev. Min Max
R BT M) 26 7889840.00 14300000.00 1274601.00 75200000.00
BEETM) 26 196117.90 287335.70 18430.00 1437609.00
N EERERAECTRA) 26 7597482.00 13900000.00 1190675.00 72800000.00
RN =PV 26 135479.40 201747.80 13580.00 992487.00
WARRE R R ADON) 26 73366.12 110453.50 9097.00 558377.00
1EMARRE A DO 26 5289.85 9699.17 730.00 51012.00
BENERREBN 26 4309.31 7276.60 642.00 38117.00
BREESA R BCA) 26 120712.00 218682.10 14495.00 1149301.00
IR TRT R & 26 7.15 11.14 2.00 60.00
B AKRECTA 26 8020209.00 14500000.00 1290851.00 76300000.00
—REFHERARTA) 26 200525.80 322621.40 24870.00 1671312.00
BEXHE+HHERFRSHSTA) 26 3008265.00 5601186.00 499709.00 29500000.00
BAGEER) 26 11200000.00 15600000.00 2181991.00 78500000.00
EA=EIX (O] 26 1160.69 1586.29 239.00 8073.00
— AU H 26 64.51 20.78 30.19 105.85
—AYUREE 26 1.74 0.95 0.61 413
—AHEYUNERERAGE 26 61.65 19.68 29.38 101.00
AHEEE 26 9732.62 2286.23 7592.27 19195.71
#8 —EEFHA ORI BT 16 4
A Obs Mean Std. Dev. Min Max
R HHREE(TAD 18 5783237.00 4006968.00 635863.00. 13500000.00
BEETA 18 162344.80 102649.40 39562.00 371344.00
NEARRAEFTH 18 5548683.00 3872026.00 588863.00 12800000.00
AB(A) 18 96423.11 88617.16 6384.00 387123.00
WRRERBEALON) 18 54622.50 46226.55 4502.00 199170.00
15WMEREE AN 18 3788.94 2812.65 436.00 9825.00
ENEEREBAN) 18 3279.67 2464.49 365.00 9408.00
RERFA BN 18 81503.44 58258.62 9101.00 208284.00
TR R T RT A8 18 5.22 3.59 3.00 17.00
RAKBECTM 18 5889431.00 4043878.00 642147.00 13600000.00
— R EHEA (T M) 18 156798.60 124613.70 21658.00 402953.00
BEEXHE+-MEMFREXZXHSEEM) 18 2202768.00 1519876.00 250513.00 5127124.00
BABETH) 18 8174382.00 5679842.00 1435570.00 23500000.00
B B8N 18 829.22 660.29 0.00 2463.00
— AE-URH 18 72.49 25.02 34.18 136.57
— AHYBHEE 18 2.46 1.48 0.87 6.20
— ABLUNERRBGE 18 68.98 23.45 33.04 131.20
A5 B 16 9101.03 682.27 8047.16 10139.70
11



£9 JRREA ORBRFEEHECER 17 4£5)

ERWE Obs Mean Std. Dev. Min Max

e KREE(TH) 23 8421118.00 14500000.00 1244779.00 71400000.00
BIFEETA) 23 231455.80 300166.00 18866.00 1374915.00
MERRBAH BT 23 8059928.00 13900000.00 1172316.00 68700000.00
ABA) 23 144861.90 197845.10 12908.00 909327.00
WRBERE AL 23 81002.57 111754.70 8917.00 528774.00
1B HRESE A LA 23 5720.00 9880.58 699.00 48936.00
EHNEIEBRN) 23 4634.83 7286.43 612.00 35819.00
BRIRIAT BN 23 132109.70 226507.00 13936.00 1121243.00
TR IS R T BT+ 8 23 5.35 8.79 1.00 45.00
RARETA 23 8639849.00 © 14800000.00 1282590.00 73200000.00
— = EHEA ST M) 23 231440.30 338123.20 20765.00 1633976.00
EEXZHE+BEMREIHSEA) 23 3213807.00 5646694.00 496030.00 28000000.00
BAHECTA) 23 11600000.00 15000000.00 1961130.00 71100000.00
BEBHA) 23 1241.48 1492.20 230.00 7190.00
— AHYREH 23 63.55 21.73 32.71 108.46
—AEYREE 23 1.92 0.94 0.66 4.23
—ASBEYNERESANE 23 60.67 20.66 31.03 104.22
A BB 23 9006.90 875.61 7539.60 11393.23

£ 10 —MBEHMEAORRMECER 17 45)

EBE Obs Mean Std. Dev. Min Max

e BRE(TFD 11  8058804.00 4013788.00 3268837.00 14500000.00
REEFA 11 215685.80 106232.20 99039.00 411472.00
N ERRRAEEFMD 11 7724383.00 3870812.00 3090287.00 13900000.00
ALCA) 11 126125.60 97814.34 23179.00 388197.00
AR E R EAD(N) 11 75119.91 54132.45 16498.00 216308.00
1B WREF A DA 11 5601.73 3026.76 2074.00 10864.00
ENERETBN 11 4766.36 2663.41 1755.00 10253.00
RIS ESA) 11 120371.40 62362.74 44036.00 232202.00
T 3504 AR T BT A B 11 3.45 1.37 2.00 7.00
MAKRECTR) v 11  8263532.00 4022977.00 3314409.00 14500000.00
—HEEEHEAR(TA) 11 186258.00 126607.50 45648.00 402342.00
BEEXHE - HEREXHESEFM) 11 3098361.00 1512524.00 1321880.00 5361004.00
BAHECETMD 11 10900000.00 6289025.00 3331173.00 25500000.00
iEA=EoX (O 11 1185.46 641.28 387.00 2616.00
— AUk H 11 75.75 26.92 37.25 141.03
— ABLVBTEE 11 2.07 0.87 1.06 4.27
— AZY RIS E 11 72.44 25.47 35.87 133.32
AHEEm 11 9099.93 780.77 8169.09 10262.96
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F 11 HHALE - — AA LV RETR

T2 RIS TR16EE ERITEE
* (1) (2) (1) (2) (1) (2)
A DGR —2.010%%% —2.011%kk —1.272%kk —1.272%kk —2.307%kk —2.307x%x
(0.234) (0.234) (0.244) (0.244) (0.419) (0.419)
AOGEE25E 0.089%xk  0.089%%kx  0.056%k%k  0.056%kk  0.1064k%x  0.1064*k*
(0.011) (0.011) (0.011) (0.011) (0.019) (0.019)
AWML EADEE 1.879%kk  1.878%kkx  2.173%kx  2.168+kx  3.27%%kx  3.277Hkk
(0.290) (0.290) (0.545) (0.544) (1.053) (1.053)
15RREES 17.088%kk 17.099%kk 27.505%kx 27 467%kx 32.320%kkk 32.295%+%
(5.714) (5.720) (1.737) (1.735) (4.247) (4.252)
ENERACHIE ~-8.962%kx —8.897%kk 0.100 0.093 0.214 0.210
(3.411) (3.417) (0.309) (0.309) (0.559) (0.559)
REFHLYRRBAEH -0.010 -0.010 0.008 0.008 0.025% 0.025%
(0.009) (0.009) (0.006) (0.006) (0.014) (0.014)
BAEEE 53.653kk%k 53.673%kk 55415%k% 55399k 63.791x0kk  63.794%4k
(1.783) (1.776) (1.767) (1.768) (3.648) (3.649)
T3 Bl T BT A B —0.015%kk —0.013%k —0.017kkx —0.015%kkx —0.026%kk —0.025%%%
(0.005) (0.005) (0.005) (0.006) (0.006) (0.006)
— A Ei=Y AMEEGCHE) 0.105 0.102 -0.126 -0.118 0.191 0.191
(0.189) (0.189) (0.132) (0.132) (0.267) (0.267)
HETH &84 s— 0.228%k  0.220%%  0.192%%x  0.193kkk  0.182%kk  0.183%4x
(0.092) (0.092) (0.049) (0.049) (0.057) (0.057)
BEAs— ‘ 0.52 7% 0.297%x* 0.34230k%
(0.162) (0.138) (0.118)
RigESSz— 0.317 0.139 0.291%%
(0.242) (0.176) (0.118)
—EEHEES 0.769%xx 0.525%k* 0.438%%
(0.157) (0.159) (0.204)
EHIE 17.8213%kk  17.781%kk 4947+«  4883%kx  6.678%kkx  6.687%*
(4.262) (4.265) (1.996) (1.994) (3.114) (8.116)
RS 2632 2632 2183 2183 1633 1633
R-squared 0.754 0.754 0.782 0.782 0.813 0.813

¥ 1 ( YNO#fEIX White’s Standard Error TH 5,
M2 RPN 1%, FME 5%, T 10% TOABARETSH B,
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# 12 HWHBAEH AU VRBBRICSROREE Y I —2510)

F8 4 ERISEE FRI6EE FRITEE
(3) (3) (3
A DG =2.012%%k  —1.106%kk = —2.354%%0k
(0.254) (0.297) (0.420)
ABGH#D2% 0.088%kk  0.048%kx  0.104s%0k%
(0.012) (0.014) (0.019)
40FLLEADEE 2074kkx  2.169%%kx  3.155%kk
(0.356) (0.570) (1.024)
15RIREEE 19.358%%%  27.307xkk  31.886%*k
(5.670) (1.720) (3.768)
BAZEE 53.856%kx  54.862%%k  63.731s%kk
(1.910) (1.966) (3.615)
IR R TR ETA 8 -0.029%k%x  ~0.030%xk  9.459
(0.010) (0.010) (12.616)
— AHY AGEGHE) 0.152 -0.122 0.183
(0.214) (0.139) (0.273)
mEH & z— 0.274%xx  0.176%kk  0.1774%x
(0.097) (0.051) (0.058)
R4 =— 23.319%xkx  29.818%kx  0.000
(8.626) (10.143) (0.000)
AOGHE0 x RS 3— -4.282%%x  -5487xxk 1751
(1.433) (1.781) (2.053)
AOGHB02% x [RigS=— 0.186%kx  0.242%%x  —0.080
(0.063) (0.080) (0.089)
A0 EAOEE X R S— 5.309%% 6.278%% 3.074
(2.107) (3.121) (3.165)
1B HRREEE x [RIEFS— -3.088 -20.203%x  —18.080%
(10.281) (8.833) (7.622)
BASE|E x RS E— -37.896%kx -25483%  -9.846
(11.626) (13.630) (10.312)
ISR T ET A8 x [ A s — 0.000 0.000 -9.465
(0.000) (0.000) (12.608)
EHIA 7.802%xx  4.385% -2.153
(2.348) (2.338) (12.768)
B 2636 2071 1633
R-squared 0.753 0.772 0.812

% 1 ( )NOEIEIT White's Standard Error TH 3,
%2 NI 1%, T 5%, X 0% TOREAETH S,

& 13 PPz

— AH T ) MRS
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FERISEE TRI64EEE TRITEE

EHA (1) (2) (1 (2) (1) (2)
AL ED -16.424%%% —16.436%k¢ —10.95%%k¢ —10.951%kk —10.019%kk —10.036%+*
(2.582) (2.581) (3.438) (3.436) (2.386) (2.386)
ADGH#)25 0.6523%% 0.653ks4k 0.445%:%% 0.444%x%% 0.395%% 0.395%%%
(0.115) (0.115) (0.144) (0.143) (0.102) (0.102)
40 LI EADES 29.330%* 29.324%% 63.223%xx  63.186%k%  81.231kkk 81152k
(12.407) (12.406) (20.090) (20.083) (20.872) (20.866)
15 RRESE 353.465%%k 353.513%4k 666.707+k* 666.403%kx 675.932%%x 674.795%%%
(121.115)  (121.167)  (34.654) (34.624) (44.913) (44.852)
ENEEEEIE —87.352% —86.756% 9.570k%3% 9.516%%% 14.614%%k%x  14.497%k%
(44.836) (44.874) (3.543) (3.544) (3.586) (3.585)
REE LY RERA S (0113 0.115 04118k -~ 0.412%k%  0.704kkk  0.7074%%
(0.139) (0.139) (0.096) (0.096) (0.093) (0.093)
ZHEEE 285.273%kk 285.324%kx  145.320%xx 145.350kkk  114.27 14k  114.578%k%
(47.354) (47.371) (18.421) (18.419) (15.356) (15.359)
[ 4E BT BT A AR -0.061 -0.041 -0.057 -0.040 0.074 0.105%
(0.042) (0.038) (0.051) (0.052) (0.066) (0.063)
—AE Y NEBEGHD 6.811%% 6.7885% 2578 2.639 3.764 3.769
(2.659) (2.659) (1.623) (1.619) (2.500) (2.499)
TGSz~ 5.092%% 5.097%* 2.8523%4x 2.858%%% 1.875%%% 1.8933%*
(2.149) (2.149) (0.788) (0.789) (0.576) (0.576)
IR A R — 8.405%x 4.520%%4% 3.096%%*
(1.800) (1.558) (1.442)
REEESFE— 6.609:%:%:% 3.228% 1.751
(1.913) (1.758) (1.453)
—HEHHEEF=— 10.468%kk 6.37 sk 5.622:x
(2.367) (2.220) (2.542)
TE HE 30.738 30.336 -54.845%  -55389%  —80.506%kk —80.3844*
(46.565) (46.570) (29.892) (29.834) (25.952) (25.953)
A% 2632 2632 2183 2183 1633 1633
R-squared 0.769 0.770 0.846 0.846 0.882 0.883

¥ 1 ( )NOEfEZ White’s Standard Error T 5,
M2 RRE 1%, T B%. *3 10% TOREAETH B,
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F® 14 WHBIEE - — AN R RBIR B (EIROZREH Y I — 25 T)

e EHISEE  FEHICEE TRITEE
‘ =HE (3) (3) (3)
A -17.108%%%  —11.180%%x —10.210%%%
(2.660) (3.468) (2.406)
AOGE#025 0.68 70k 0.456%#%  0.405%k%
(0.119) (0.145) (0.103)
AL EAOEE 28.943%% 62.831%%k  81.404%%*
(12.320) (20.097) (21.150)
15RIEEE & 349.543%xx  663.612%%kk 672.344%%k%
(120.701) (34.555) (45.557)
ENEREEIE -85.964 9.015%% 14.023s%%k
(44.517) (3.575) (3.622)
REBEA-YRRRAS S 0.117 04115k 0.70844%
(0.138) (0.097) (0.094)
THEEE 286.830%k%  146.234%%x  115.200%k*
(47.137) (18.568) (15.467)
RS R TR AT R R -182.077 51.556 -157.428
(163.526) (145.673)  (292.818)
—ANE-Y ABEGHED 6.5365%% 3.051% 3.947
(2.627) (1.659) (2.535)
mETH & E— 5.0615% 2.868%kk  1.882kk%
(2.160) (0.793) (0.582)
[Rigisz— 0.000 0.000 0.000
(0.000) (0.000) (0.000)
AOGH) x BiEss— 0.883 14.769 ~22.244
(14.059) (17.510) (36.203)
A DCR#0258 x B4 s— 0.015 -0.713 0.807
(0.633) (0.813) (1.601)
AOFmULEADEE x Ry =— 72.153%%%  24.291 -61.134
(24.338) (35.943) (39.799)
1S HRREESE < Bigs=— 310.952%% 137.201 170.119
(149.939) (135.666)  (127.497)
RIS R T BT R 8 < [Rs A 5 — 182.037 -51.355 157.674
(163.468) (145.563)  (292.604)
ENERAEEEE x R =— -24.193 60.834%%  44.554%
(119.871) (29.579) (25.485)
REEAYRBBA G x REs=— (0122 -0.188 -0.472
(0.457) (0.496) (0.453)
FHEEE < REYE— -239.759%%% 13.163 27.354
(92.993) (87.310) (107.018)
— A%y AGBGHE) x REas— -15.166 -10.705 -2.325
(11.672) (8.008) (15.352)
ERMIE 216.984 -109.050  76.446
(156.415) (142.574)  (291.646)
A% 2632 2183 1633
R-squared 0.771 0.847 0.883

¥ 1 ( )NOEIHEIE White’s Standard Error Th 5,

2
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An Empirical Test of Migration and
- Fiscal Externality: The Swedish Case

Tomoya Ida ~ Mats Wilhelmsson

Faculty of Economics Centre for Banking and Finance
Oita University Royal Institute of Technology

1. Introduction

Over the past decades, a considerable number of studies have been made on
fiscal decentralization from various viewpoints. While a “good side” of fiscal
decentralization has been clearly demonstrated by Tiebout literatures, it also has a
“bad side,” which has been the focus of literatures on tax competition which
started with Zodrow and Mieszkowski (1986) and Wilson (1986). Our concern is
to empirically investigate two contrary hypotheses about fiscal decentralization.

Tiebout (1956) hypothesized that if mobility is costless, households with
similar demand for publicly Supplied goods will sort themselves into the
communities that provide the best available combination of taxes and services.
After Tiebout’s idea have been informally developed, Wooders (2000) provides a
formal model of an economy with local public good and endogenous jurisdiction
structures which permits proofs of Tiebout’s conjectures. If Tiebout hypothesis
hold, the policy implication is simple: a decentralized allocation of local public
goods, in which the levels of tax and service are set locally, is preferable to
provision imposed by a central authority such as federal government.

There are fairly supportive evidences on “vote with the feet” appealed by
Tiebout hypothesis. Conway and Houtenville (1998) noticed that governmental
spending, environments, and state taxes are all important to the migration
decisions of residents. Moreover, Conway and Houtenville (2001) find a
significant impact of state fiscal policy upon the geographic mobility of
consumer-voters in the United States. In addition, Conway and Rork (2006)

present some evidence that state governments with high elderly in-migration may
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be more likely to subsequently eliminate or reduce their incremental EIG (estate, |
inheritance and gift) taxes.'

By contraries, numerous literatures on tax competition have pointed out that
wasteful fiscal competition among local governments would involve some type of
departure from the idealized \settings of Tiebout model (for a survey, see Keen
1998 and Wilson 1999).> The main source of departure is the existence of fiscal
externality. Fiscal externalities can arise either through taxation or expenditure
decisions, and they may be either positive (beneficial) or negative (harmful).’

In particular, decentralized decisions distort levels of taxation, if regions are
constrained to finance local public goods by taxes on mobile factor: where
different hierarchical government share the tax base, a horizontal tax externality
acting among governments of the same level would yield tax rates that are too low
compared to the social optimum; and a vertical tax externality working between
different levels of governments would derive suboptimally high tax rates.

A sizeable empirical literatures document horizontal interactions among
tax-setting authorities (for a survey, see Brueckner, 2003). The pioneering
empirical study on tax externality was done by Case et al. (1993), who
investigated an empirical model of strategic interaction among state governments
in the United States. They confirmed the existence of significant fiscal reaction
functions among jurisdictions, both inter- and intra-nationally.

There are also a few empirical studies on vertical tax externalities. Besley
and Rosen (1998), who analyze the taxation of gasoline and cigarettes in the U.S,

find a positive relationship between the taxes chosen by the federal and the state

1 Some empirical studies of Tiebout hypothesis test on “Tiebout sorting”. For instance, Rhode and
Strumpf (2003) find a decreasing heterogeneity in policies and proxies for preferences across a
sample of Boston-area municipalities and all U.S. municipalities and counties.

> Tax competition is very broadly defined as any form of noncooperative tax setting by
independent governments. However, a broad class of models known as “yardstick competition”
gives no story about interdependency between governmental budgets. Hence, so we exclude it
from our category of tax competition.

3 Dahlby (1996) points out both the direct and the indirect fiscal externality. The former influences
the utility functions of non-residents, whereas the latter affects the budget constraints of other
governments. This paper deals with only indirect fiscal externality, since the direct one derives no

interdependency among local governments.
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governments. Hayashi and Boadway (2001) suggest that as for business taxes in
Canada, the corporate taxes at the provincial level decrease as a response to higher
federal taxation. Anderson et al. (2006) use panel data for the Swedish local and
regional public sectors to demonstrate that an increase in the regional income tax
rate induces the municipalities in the region to decrease their income tax rates.

As shown above, both types of tax externalities are likely to distort levels of
taxation in the opposite directions. The theoretical discussion of Keen and
Kotsogiannis (2003, 2004) show that the government’s objectives would affect
the question of whether lower-level government’s equilibrium taxes are likely to
be too high or low. If gdvernments are revenue-maximizing leviathan, tax rates of
different hierarchical government levels are suboptimally high. If governments are
resident’s utility-maximiziﬁg benevolent, it is ambiguous. Nevertheless, the
empirical analysis of Briilhart and Jametti (2006) find a dominant vertical tax
externality by using a panel data set on local taxes in a sample of Swiss
municipalities that feature direct-democratic fiscal decision making.

Numerous articles have been devoted to the study of two contrary aspects
about fiscal decentralization. However, no theoretical studies consider
simultaneously the contrary hypotheses, except Brueckner (2004) who
demonstrates that the gains from Tiebout sorting are likely to outweigh the loss
from the capital-tax distortion. In addition, so far the simultaneous studies of both
sides have been superficial in the empirical analysis as well. This paper aims to
address it.

Our test is implemented by using data for the Swedish local and regional
public sector during the period 2000-2006. In Sweden, the councils of
municipalities and counties are entitled to levy taxes in order to finance their
activities, as well as various levels of governments share the tax base on income.
Moreover, the data also contain information about mobility across jurisdictions,
allowing us to explicitly argue the contrast hypothesis about fiscal
decentralization.

Our main results are somewhat contrary to the recent empirical literatures.
Unlike the existing literatures, the first regression considers some housing
conditions as one of migration determinants. As a result, the argument of Tiebout

appears to be valid only if there is some available housing on the market. On the
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other hand, the second regression supports that contrary to Briilhart and Jametti
(2006), a dominant horizontal tax externality would lead to suboptimally low
municipal tax rates.

The remainder of this paper is organized as follows. Section 2 gives the
theoretical structural contents to the subsequent empirical analysis. Section 3
empirically analyzes two contrary hypotheses about fiscal decentralization.

Finally section 4 concludes.

2. Theoretical Discussion

This section explains two contrary hypotheses about fiscal decentralization.

Let us begin to explain its good side, demonstrated by Tiebout’s literatures.

2.1. Vote with théir feet

Based on Conway and Houtenville (2001), we illustrate with a simple
model in which households choose location to maximize utility over private
consumption and local government services, subject to a budget constraint
incorporating income taxes, property taxes, and other taxes. The resulting indirect
utility of household at location i can be written as V,(G,,A,,P,,T,X,), where
G is a vector of local fiscal characteristics, A 1is a vector of local amenities
including housing condition and population density, P is a vector of local prices
for consumption, T is a vector of local taxes which may vary across
jurisdictions, and X is a vector of household characteristics, including income
and wealth.

A household selects the location that maximizes ¥ and moves if and only if

the best alternative location % satisfies
Qik = I/k(Gk’Ak’Pk’Tk’Xk)—V;(Gi’AiSPi’rriBXi) >0. (1)
The household migrates if any, Q, , is greater than zero and chooses the location

for which Q, is highest. Equation (1) also reveals why a variable at the

destination is expected to have the opposite effect at the origin. We do not observe

Q, or even whether it is positive for a certain household. Instead, net benefit of
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moving from one region to another can be observable by analyzing the net

migration flow:

Proposition 1. Net migration flow (m;), which is the pure number of households
who move from the location i to k, is the number of times that Qy is positive and

greater than all others.

3

Accordingly, we will estimate the “vote with the feet” hypothesis as a
standard net migration model (see, for example, Cebula 1974). In accordance to
equation (1), the net migration will be a function of amenities, government
provided goods, cost-of-living, income tax, and income. Hence, the net migration

model looks like as follows:
m, =, ot + &, Y, +a,(t-Z), +1,,

where ¢ is municipal tax rate, Y is a vector of exogenous variables such as
population, income and public expenditures, and Z is a vector of exogenous
controls such as housing density and housing vacancy. Concretely, we consider
five types of the econometric models. 4

The first model (Model Al) assumes that a3 is equal to zero. The first
hypothesis is testing whether Tiebout-hypothesis is valid or not, hence, whether
o is statistically significant (negatively). If the estimated parameter is negative, a
raise in income tax will decrease net migration; namely, it will decrease in-
migration given out-migration.

The second model (Model A2) assumes that a3 is different from zero. Thus,
the hypothesis is that the Tiebout-hypothesis is more valid in certain housing
market situation, such as if there are vacancies in the housing market. The third
model (Model A3) excludes the labor market of Stockholm. As most of the
economic activity is in the Stockholm region, we are testing if the results are
robust if Stockholm is excluded. The fourth model (Model A4) includes fixed
temporal effects.

Finally, the last model (Model A5) is a spatial autoregressive model that we
use in order to take care of the spatial dependency problem. Moreover, Moran I-
test has been utilized for measuring spatial correlation in OLS residuals. Inverse

squared distance is used as spatial weight matrix.

5
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2.2. Horizontal and vertical tax externality

As sated before, fiscal decentralization also has a bad side, which has been
the focus of literatures on tax competition. Let us turn to their arguments about tax
externality. The model is the income tax version of Briilhart and Jametti (2006).

The economy consists of one upper-level local government (hereafter,
county) and N 2> 1 identical lower-level local governments (hereafter,

municipality). In each municipality j, a single firm produces a private good
according to a concave production function F(L,), using labor L, as only

input. Labor is costlessly mobile across the municipalities and so relocates until it
earns a unique post-tax wage @ in each municipality.

Municipality j ’s government levies a source-based tax ¢, on each unit of

labor in its jurisdiction, while the county’s government levies a unit tax at the rate

T, common to all municipalities. The consolidated tax rate in municipality j is
then 7, =T+¢,.

Normalizing the price of the private good to one, the profit maximizing

condition F'(L;) = @ + r, implies the demand for labor in each
municipality: L, = L(w+7,) with L'(@+7,)=1/F"(L,)<0. In addition, labor
would be supplied within Athe economy where it provides the labor for the
productive sector (Z,L ;= Z,Z ; where Z, denotes the hours spent working).*
The level of rents to the fixed factor in municipality j are defined as the difference

between the value of production and the cost of labor:

m(o+7,)=F[L(o+7)]-(0+7)) Ll@+7,). )

Hence each resident receives the post-tax wage income @Z; plus the rents
earned in the jurisdiction 7z(w+7)).

In addition to the private good, there exist two distinct publicly provided

goods. The municipality j ’s governmeiit employs ¢ ; to provide g, while the

* Since each municipality is populated by a large number of identical residents, the mass of

residents in each municipality is assumed to be one.

6
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county’s government uses 7' to finance G. The level of g, denote a local

public goods in the municipality j and the level of G express the county’s

governmental spending per municipality (which, although specific to each

municipality, we shall refer to as “public goods™). Taxes are spent exhaustively on

the respective public goods, and public goods are produced with constant returns.’

The governments’ budget constraints can be then written as:

g, =t,-Lo+7)), 3)
G=—J%ZT-L(m+rj), 4

The residents derive utility from the labor incomes, the rent incomes, the

leisure (Zf —Z,) where Zf is the total number of available hours, and the public
goods provided by both level of governments, g, and G . Specifically, we

assume the utility function for respective residents in municipality j :
Uj=[a)Zj+7r(a)+rj):|+u(Zf—Zj)+r(gj,G), (5)

where both u and T are strictly increasing and concave, so #'>0>u" and
r,>0>I1, (m=g, G).
Making use of the utility-maximizing condition with respect to Z,, of the

rent function (2), and of the government budget constraints (3) and (4), the

indirect utility function for respective residents in municipality j can be written:

W, =0z (@)+m(@+1)|+u[ 2" - Z ()]
+F|:tj’L(a)+rj);%ZT-L(a)+Tj)}. (6)

The post-tax wage @ is determined by the labor-market clearing condition:

N-Z(@)=) Lw+T,),

which implies the effect of a change in ¢, on w:

> There are no inter-governmental transfers, either vertically between hierarchical government

levels, or horizontally across the municipalities.

7
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If we impose symmetry of municipal tax rates, such that ¢, =¢, Vj, then

9 __L N0,
oo Z'-L ot,

J

where the last equation holds if all municipalities are identical.

Consider then the problem that the policy maker of the typical
municipality j . Municipal governments are assumed to be benevolent in the sense
that they maximize the welfare of their own residents. However, they do not
consider the effect of their actions on residents in other municipality.

We can have the derivative of W ; with respect to the municipal tax rate,
evaluated at the symmetric equilibrium:

e+ | Lot | 2 || | 7 22 L] 8
£ ot or, N

J

oW,
ot

J

VVJ,E

1=t

Setting equation (8) to zero implicitly determines the (symmetric) equilibrium
municipal tax rate. Furthermore, the first-order condition of W (defined as the
indirect utility under symmetry of tax rates) with respect to the symmetric
municipal tax rate, is given by:

=Y v |Lerr 99+1] +T, T-L’-(é—a—)ﬂ) . )

t & ot ot

‘Setting equation (9) to zero implicitly defines the socially optimal municipal tax
rate for a given county’s tax rate. '

Subtracting equation (8) from (9) and introducing notation for the

elasticity of utility with respect to the supply of public goods
[£,=(20/0g)-(g/T) and &, =(0T/6G)-(G/T)] would yield:

Aoa L 1 ow ow
Q=W -W,=-—T{1-— |-| ~¢, ——g,| —+1]], 10
L ( NH ‘ ’ (at ﬂ a0
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where the term—¢, (Bw/0t) >0 expresses the horizontal tax externality, whereas

the term —&,(6w/0f+1) <0 represents the vertical one (due to the negative sign
of L', the terms outside bracket are definitely positive).

If @ is positive (negative), a slight increase in all municipal taxes would
increase (decrease) sociéll welfare, and municipal taxes are therefore too low
(high) from a social viewpoint.® In other words, this problem depends on (i) the
elasticity of the public goods in the utility function (g,and &;), and (ii) the

sensitivity of the rate of return to changes in the municipal tax rates (0w/ot).

However, we cannot observe ¢,, &; and Ow/o . Therefore, our practical

empirical analysis requires a reduced form of the model that is based on
observables. Equation (10) indicates that an increase in the number of
municipalities reinforces a dominant tax externality.” We will then consider the
relationship between the observable number of municipalities and the equilibrium

tax rates.

2.3. Tax externality and fragmentation

Making use of the equilibrium condition for municipal tax rates (8) would

compute the effect of a change in the number of municipalities (V) on ¢,:

oy oW, JoN

ey 11
oN oW, Jot an

From equation (8), we can express the numerator of (11) as

ow, 1 L dw dw
— =T, —+e; | —+1|]|.
ON N° L ot ot

Moreover, the above can be rewritten by employing equation (10):

5 If the supply of labor is completely inelastic (Z = Z ), then municipal tax policies never affect
the tax base (Z' = 0), and then only a horizontal tax externality exists due to (dw / o) =-1.

7 More fragmentation reduces each municipality’s market power in the labor market. An increase
of tax rate in small municipalities (i.e. price taker) would raise the pre-tax wage rate one for one.
Hence, the smaller the size of municipality becomes, the larger their decision would distort the

level of taxable labor input.
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A

ow, 1
=— @. (12)
6N  N(N-1)

According to Briilhart and Jametti (2006), 6Vf/j / Ot is nearly negative. As a
result, the effect of a changein N on ¢, is inversely related to @ (the balance

between both types of tax externalities). That is to say, we can derive such

proposition as Briilhart and Jametti’s model:

Proposition 2. When a horizontal tax externality dominates (©>0), an increase in
N reinforces the tax externality (and lowers the equilibrium municipal tax rate).
Conversely, when a vertical tax externality dominates (©<0), an increase in N

leads to even the stronger one (and raises the equilibrium municipal tax rate).

The above arguments states that the sign of 0, / ON reflects dominance of

horizontal or vertical tax externality. Our empirical version of the solution to

equation (8) indicates:

n

tj=ﬂ0+ﬂ]T+,522(tj/”)+ﬂ38i+ﬂ4Xi+gi i,

J=1

. . . . 5 n .
where ¢, is the municipal tax rate, 7' is the county’s tax rate, Z,-:1(t | / n) is

the tax rate in the surrounding municipalities (# denotes the number of
municipalities in the county), S is smallness, defined as the proportion of the
population in the county, and” X is a vector of exogenous controls such as
population, the proportion of 0-17 years old in the population, and social welfare
recipients.8

From the viewpoint of municipalities, a high N in asymmetric federation
implies that each municipality is small. Hence, we express fragmentation as a
municipality-specific smallness S. According to proposition 2, more fragmented
federation (and thus smaller sub-federal jurisdictions) will have lower municipal
tax rates if horizontal tax externality dominates; but it will have higher ones if

vertical tax externality dominates. The low smallness suggests that many small

8 The basic model below bares some resemblance to the models used by Besley and Rosen (1998),
Goodspeed (2000), Revelli (2001), Briithart and Jametti (2006), and Devereux et al. (2007).
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municipalities exist and few large ones. Therefore, if the coefficient is positive, it
indicates that we have a stronger horizontal tax externality; conversely, the
negative coefficient presents that the thicker vertical one exists.

In the concrete, we consider several types of the econometric models. The
first model (Model B1) explains the variation in municipal tax rate as a function
of the county tax rate and the tax rate in other municipalities and the size of the
municipalities. The second model (Model B2) includes a vector of exogenous
control variables comparable to the Briilhart and Jametti’s model. Finally, the
third model (Model B3) is an extended model where we have included more

control variables. Model B1 assumes that f; is equal to zero, and Model B2 and

B3 assume that f is constant across municipalities.

The model, described above, with a variable indicating the average tax rate
among the surrounding regions, is similar to a spatial autoregressive model where
the definition of surrounding regions is the spatial weight matrix. We have
defined the spatial weight matrix in two different ways. The first is defined
according to the regions in the same county (model B3) and, second, as the
regions in the same labor market (Model B4). If two municipalities are in the
same labor market, it is indicated by ones, else zero.

Our additional hypothesis is that the average tax rate in the same labor
market is more important than such tax rate within the same county. In order to
detect for spatial dependency, Moran’s I statistics has been estimated on the OLS

residuals. The spatial weight matrix is defined as the inverse squared distance.

3. Empirical Analysis

This section explains data and variable selection, and then shows our

empirical findings about fiscal decentralization.

3.1. Swedish fiscal constitution

Today, Sweden consists of 290 municipalities and 20 counties. The size of
the counties varies from including only one municipality to including as many as
49 municipalities (The average size is about 10 municipalities). Even if it is not a
federal system, Sweden has a decentralized parliamentary system with a long
tradiﬁon of local self-government (see SALAR 2006). The constitution (the Local
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Government Act from 1992) guarantees the local authorities a considerable degree
of political and financial autonomy (see Loughlin and Martin 2004). The Swedish
electorate diréctly elects the councils of municipality and county and thereby the
participation rates are high. |

The tasks of the municipality councils is, for example, city planning,
planning and financing the transportation system of the municipality, primary and
secondary education, social welfare functions, child and elderly care. Around 40
percent of the municipalities’ expenditures go to compulsory schools and elderly
care. Counties are mainly responsible for health care (more than 90 percent of
their expenditures), but in some cases also public transportation and regional
development issues. The councils can organize their activities as they see fit
(SALAR 2006).

The councils of municipalities and counties are entitled to levy taxes in
order to finance their activities. However, various levels of governments share the
tax base on income. Since they are free to set their own tax rates, such tax base
share makes it possible to test the hypothesis about horizontal or vertical tax
externality.

As much as 74 percent of the county’s councils revenues are funded locally
and around 69 percent municipality’s ones likewise. Even though the income tax
is the tax base for national, regional and local levels, about 85 percent of income
earners pay only municipal and county income tax. There is no minimum level of
local taxation, but there is a minimum welfare standards decided by the central
government.

In Sweden, there exists a financial equalization system even if Sweden has
experienced a move away from the imposition of uniform standards across the
whole county (see Loughlin and Martin 2004). The objective of the financial
equalization system (SALAR 2005) is to “put all municipalities and county
councils in the county on an equal footing to deliver equivalent levels of services
to their residents irrespective of income of local authority residents and other
structural factors.” The main components of the system are the cost and income
equalization parts. According to Loughlin and Martin (2004), those municipalities

who raise higher taxes receive smaller grants from central government.
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3.2. Data description and variable selection

"Our first focus is on the net migration and its determinants, while the
second one is on the relationship between the inunicipal income tax and
fragmentation. We are using a cross-sectional time series data set to estimate two
different kinds of empirical models.

~ The cross-section consists of 290 municipalities in Sweden and the time
series is over the period 2000 to 2006. For each municipality, we have data
concerning the tax level and net migration, as well as a numbér of determinants.
Besides information of the income tax in the municipality, we also have
information about the tax level in Sweden’s 25 counties.

The independent variables that we are going to use in the econometric
modeling, consist of information about the population (Pop) and the share of
municipality population less than 18 years and above 64 years (Popl7 and
Pop64). There also exists information about the size of the municipality measured
in square kilometers and, hence, the density. Furthermore, we have estimated the
relative size of the municipality in comparison to the other municipalities in the
county (Smallness). There is also information about the average taxable income
per capita in the municipality (/ncome), which will be used in both models.

Briilhart and Jametti (2006) use popﬁlation over 20 and 65 years of age as
proxies for government spending on education, health care and social security.
Our extended tax externality model uses the actual expenditures on these public
services instead of using proxies. Hence, in order to control for the cost side of the
responsibilities of the local governments, we also have data on the number of
social welfare recipients in the municipality (Social) and the cost for primary
school in the municipal divided by the average cost in Sweden (School).
Moreover, we also have information on the cost of elderly care (Elderly), and,
finally, the cost if children care (Children).

One of our hypothesis is that a large housing stock per capita makes it
easier to move to the region compared to a region with a low housing stock per
capita. Thus, we utilize housing stock per capita (H-stock) as a proxy for how easy
it is to move to a region. We also use vacancy rate within the municipal rental
apartment market (Vacancy) as proxy for how hard, or easy, it is to move to the

region. We use the latter in relation to income.

13

—122—



Justified by re-allocation goal, Sweden has a system to re-allocate resources
(financial equalization system) among the municipalities, that is, to equalize the
tax base. To control for re-distribution between municipalities in our econometric
models, we have information about the net contribution from each municipality
measured in SEK per capita (Equalizing).

We also have tWo regional dummy variables. One variable is controlling for
Gotland where the municipality and the county is the same thing (Gotland). The
other regional dummy is for Stockholm (Stockholm) where the county is
responsible for more than just health care as it is in the rest of the county. In
Stockholm, the county is more responsible for public transportation compared to
the rest of the municipalities.

Finally, let us describe the data based on table 1, which presents the mean
and the standard deviation. The average income tax rate in Sweden is 31 percent,
while the standard deviation is low with a minimum tax rate of 26 percent and a
maximum tax rate of 34 percent. The tax rate is higher in the municipality than in
the coun’[y.10 The tax rate has increased over time and the range has decreased

slightly.
[Insert Table 1]

The net migration varies from -2.5 percent to 3.9 percent. There is a rather
big difference in demographics among the municipalities. The share municipal
population less than 18 years is as low as 15 percent in one municipality and as
high as 29 percent in another. The spread is even higher in the share of municipal
population above 65 years, from 8 percent to 30 percent.

There are huge differences in public expenditures among the municipalities.
- The number of social welfare recipients confirms the patter. This is one reason
why the national government is trying to harmonize the tax base by re-distributing
tax revenues among the municipalities. The net gainers among the municipalities
receive up to SEK 3,594 per capita and the net losers have to pay up to SEK
13,196 per capita.

9 Smart (1998) point out that equalization grants effectively compensates subnational
governments for a portion of the deadweight loss associated with taxes, and consequently the

grants may tend to increase the distortionary tax rate chosen by subnational governments.
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The size of the municipalities is very different, which the data on
populaﬁon, area, and density confirm. Employment rate varies substantially
signifying that it is an important driver of migration. However, it also seems that
the housing market does play an important role in explaining migration. In some
municipalities, the housing stock per capita is very large, suggesting that it may be
expansive to construct new housings. In municipalities, the housing prices are
very high, and in principal, no vacant apartments on the rental market exist.
Hence, even if the taxes are low and income high, as well as low unemployment,

it can be impossible to move to the region.

3.3. Vote with the feet regression

This regression aims not only to test the validity of the Tiebout’s argument
about voting with your feet, but also to examine the effect on the municipal net
migration of discrepancy in municipality and county income taxes and financial
equalization policies in Sweden.

In the regression models, the dependent variable is the ratio of annual net
migration between municipalities over the period 2000- 2006 to the previous
year’s population. That is, we measure the net migration variable - dependent
variable - as a percentage of population. This sub-section considers two types of
basic models about the “vote with the feet” hypothesis.

The first model (Model A1) includes the following independent variables:
income per capita, population, density included together with indicators of welfare
benefits such as social welfare recipients, cost of childcare, elderly care and
primary school. As presented in table 2 below, the second group of models
(Model A2-AS5) is extended, with a number of variables interacting tax rates with
different indicators of the housing market such as housing stock, density and

vacancy rates.
[Insert Table 2]

If the Tiebout’s hypothesis holds, we expect that income tax relates

negatively to net migration for given the welfare benefits and vice versa. That is,

' The maximum tax rate in the municipality and the minimum tax rate in the county is Gotland.
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if the tax rate increases given public expenditures, we expect that net-migration
decrease (in-migration is reduced or out-migration is increased).

As anticipated, migrants prefer areas with a lower income tax, ceteris
paribus. Moreover, we also observe that the social welfare system relates
negatively to the net migration. That is to say, municipalities with a high level of
public expenditures (an indication of high social costs) are less attractive, given
the tax level, size and income level.

The results do not alter even if we apply the second model (Model A2)
where we have introduced the interaction variables. Income and population
correlate positively to net migration. However, density associates inversely to net
‘migration. In other words, highly dense areas will experience less net migration. It
suggests that the availability of land has some impact on the “vote with the feet”
hypothesis. Namely, the Tiebout’s argument appears to be valid only if the
housing stock is high, vacancy rate within the rental apartment market is high, and
housing density is low. We do not reject our hypothesis that the housing market
has an effect on net migration. Contrary, it seems that the impact is both
statistically and economically strong.

In Model A3, we exclude the largest metropolitan area (the city of
Stockholm) in order to test the robustness. The main result here is that nothing
happens. The inclusion of Stockholm seems not to drive the results. In Model A4,
we have included fixed municipality effects. Naturally, some of the independent
variables lose its explanatory power (e.g. income and population). However, it is
interesting to observe that our main conclusion still holds.

We have tested for spatial dependency with the Moran’s I Statistics in all
our models. The spatial weight matrix is based on the inverse squared distance
each year. Hence, net-migration in neighboring municipalities have only an effect
on net-migration in a given time period. The results indicate that the hypothesis
about no spatial autocorrelation can be rejected. Consequently, we have estimated

a spatial autoregressive model (Model A5). Our main conclusion still holds.

3.4. Tax externality regression

We have estimated four different models of tax externality regression

models. The first model (Model B1) is a simple fixed effect model with only the
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tax rate in the county and the average tax rate among the municipalities in the
‘county. The second model (Model B2) is a model similar to Briilhart and Jametti
(2006) and Devereux et al. (2007), and the third and fourth models (Model B3 and
B4) are extended by including not only the variables in Briilhart and Jamettis but
also variables concerning the welfare benefits, income and housing market. Table

3 reports the findings."
[Insert Table 3]

As the estimated coefficient on the county tax rate variable indicates,
municipalities do respond inversely when county government encroaches on their
tax bases. However, the conclusion is only valid for the Briilhart and Jametti’s
model and the extended model, not the pure fixed effect model."

Contrary to Briilhart and Jametti, we find a positive and significant
coefficient on smallness. Municipalities with a smaller share of the inverse county
population have lower tax rates, ceteris paribus. Our results support the horizontal
tax externality which leads su_b-opﬁmally low tax rates."

Furthermore, our results imply that taxes are complements among the
municipalities in a specific county, but that they are substitutes between the
county and the municipalities. Since the coefficient concerning the variable
average municipality tax rate is larger than zero and statistically significant, it
indicates that cross-border migration is high. If the tax rate goes up by 1 percent
on average in all the municipalities, we expect that the tax rate would go up with
around 0.25 percent in the municipality. In short, if it is easy to move, the
coefficient should be close to one, but if the housing market is tight, we expect

that the coefficient to be low or negative. If it is zero, there is no “spillover”

between the municipalities.

""" Almost by definition, the average municipality tax rate is endogenous. It means that we need to
apply a two-stage estimation procedure with instrument variables (see discussion in Brueckner
2003). As instruments, the average concerning the control variables is used.

"> The instrument diagnostic tests are satisfactory (Anderson and Sargan statistics). Moreover, our
explanation power is overall lower than previous estimations, e.g. Briilhart and Jametti (2006) and
Devereux et al. (2007).

13 This result is supported by Hoyt (1991), who shows that in the standard model of horizontal tax

competition, an increase in the number of municipalities causes municipal tax rate to fall.
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According to Brueckner (2003), almost all empirical studies have estimated
| a positive relationship and, thus, that the governments behave as strategic
complements to each other. Contrary to Esteller-Moré and Solé-Ollé (2001,
2002), we find that municipality taxes respond negatively to increases in county
income taxes, which implies that municipality and county taxes are substitutes.

The estimated parameter concerning the equalizing system is highly
significant and positively related to tax rate in Model B2 but not in Model B3.
That is, if the municipality is a net contributor to the equalizing system, the tax
rate is-higher in comparison to what they otherwise should be. However, when we
control for local public provision of public goods, the estimated parameter is not
significant.

With increasing returns to scale, the expected sign of the estimated
parameter on the variable municipality size is negative. As anticipated, the
population has a negative effect on the tax rate. Larger municipalities have
lowered the income tax rates, ceteris paribus. As not anticipated, the size
measured in square kilometers has negative impact on the tax rate, indicating that
the cost of providing local public goods decreases by size. The income level has a
‘positive impact on the tax level.

Density has a negative impact on the tax rate, that is, highly dense areas can
have a lower tax rate, but if the housing density is high, the empirical results
imply that the tax rate is higher. In other words, in metropolitan areas with a high
housing density and thus with less unexplored land, has higher tax rates as

household mobility is lower.

4. Conclusion

There is not only a good aspect appealed by the classic argument of Tiebout
but also a bad aspect claimed by numerous literatures on tax competition in a
fiscal decentralized society. This paper aims to empirically test the two symmetric
hypotheses about fiscal decentralization by employing data for the Swedish local
and regional public sector during the period 2000-2006.

The first regression investigates not only the validity of Tiebout’s argument
about voting with their feet, but also the influence on municipal net migration of

discrepancy in municipality and county income taxes and financial equalization
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policies. The second regression examines the superiority of horizontal versus
vertical tax externality. This regression is based on a fixed effect model, a similar
model of Briilhart and Jametti (2006), and its extended model including variables
concerning welfare benefits, income and housing market.

Consequently, first, migrants prefer areas with a lower income tax, ceteris
paribus; and municipalities with a high level of high social costs are less
attractive, given the tax level, size and income level. However, this argument
appears to be valid only if the housing stock is high, vacancy rates within the
rental apartment market are high, population density is high, and housing density
is low. Second, unlike Briilhart and Jametti’s estimation, a dominant horizontal
tax externality would lead to suboptimally low municipal tax rates; and taxes are
complements among municipalities in a specific county whereas they are
substitutes between county and municipalities. The main difference seems to arise
from our contribution that determinants of migration include some housing
availability.

The findings would draw some policy implications: if there is some
available housing on the market, the competition among jurisdictions would
improve the circumstances for an efficient allocation of the population over
communities; but in the fragmented federation, smaller sub-federal jurisdictions
will have suboptimally low local tax rates and provide an inefficient level of

public goods since a horizontal externality dominates.
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Table 1: Descriptive Statistics

Variable Mean Standard Deviation ~Minimum  Maximum
Tax-muni (%) 21.31549 1.316605 16.18 33.25
Tax-county (%) | 10.18712 0.8469438 0 12.27
Tax-total (%) 31.50261 1.15143 26.5 34.24
Net-migr 0.0014422 0.0066892 -0.0252078  0.038768
Pop 31006.3 - 59049.03 2541 782885
Popl7 0.2205853 0.0207482 0.1538637 0.2865435
Pop65 0.1915716 0.0369334 0.0824937  0.2998466
Areal 1429.262 2496.663 8.82 19446.78
Density 126.7233 424.29 0.2434152  4190.068
H-stock 0.4847046 0.0488743 0.342112  0.6465912
H-density 60.6439 221.4913 0.1364 2258.53
Social 0.0225204 0.0084282 0 0.070075
Equalizing 725.0405 2504.864 -3594 13196
Smallness 0.0725002 0.1106263 0.0031854 1
Emp-rate 0.4508881 0.0321178 0.3176143  0.5421206
Vacancy (%) 4.414828 5.043045 0 37.6
Housing prices | 930.9748 701.6251 198 5357
School 100.93 12.09 58 150
Child 98.90 17.27 49 171
Elderly 10233 30.11 28 238
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Table 2: Net Migration Regression (Dependent Variable: Net Migration, percent)

Model A Model A2 Model A3 Model A4 Model A5
Tax rate total -0.0632 -0.0108 -0.0061 -0.0035 0.0074
(-4.31) (-0.57) (-0.31) (-0.14) (0.44)
Interaction variables
Tax % housing stock - -0.0999 -0.0782 -0.1256 -0.0782
(-5.86) (4.46) (-5.12) (-4.86)
Tax % vacancy rate - -0.0011 -0.0011 -0.0009 -0.0008
(-10.96) (-10.80) (-7.05) (-8.99)
Tax x housing density - 0.0001 0.0001 0.0001 0.0001
(5.04) 0.24) (1.84) (49.72)
Income/1000 0.0050 0.0043 0.0052 0.0008 0.0007
(7.32) (5.87) (5.58) (0.54) (0.81)
Pop/1000 0.0010 0.0005 0.0001 0.0005 0.0006
(3.30) (1.88) (0.18) (1.18) (2.13)
Density -0.0002 -0.0022 -0.0002 -0.0011 -0.0014
(-4.83) (-5.38) (-0.15) (-1.96) (-29.89)
Social -3.6601 2.1889 1.4073 2.9244 2.0096
(-1.94) (1.15) (0.69) (1.15) (1.14)
School -0.0097 -0.0112 -0.0134 -0.0125 -0.0101
(-7.70) (-8.42) (-9.34) (-7.09) (-8.23)
Child -0.0020 -0.0016 -0.0031 -0.0018 0.0014
(-1.95) (-1.57) (-2.95) (-1.30) (1.49)
Elderly -0.0050 0.0005 0.0004 -0.0005 0.0002
(-7.71) (0.60) 0.41) (-0.43) (0.29)
Constant 3.0491 2.6308 2.3864 3.8157 1.9543
(7.13) (6.14) (5.18) (5.80) (4.07)
) - - - - 0.5481
(12.78)
Moran’s I Statistics 19.38 15.57 12.15 13.78 -
Adj R-square 0.2021 0.2840 0.3075 0.3067 03712

Note: t-values with parenthesis. The coefficients concerning the specific time effects are not

shown in the table. The squared inverse distance is used as a spatial weight matrix.
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Table 3: Tax externality Regression (Dependent Variable: Tax Rate in Municipality)

Fixed effect model Briilhart and Jametti’s Extended model
(Model B1) (Model B2) (Model B3) (Model B4)
Coeff. t-value Coeff. t-value Coeff. t-value CoefT. t-value
County Tax rate 0.0732022 1.10 -0.5266259  -10.83 -0.5721631 -8.73 -0.12981 -0.85
Average municipal | 0.6575267 5.66 0.3860485 18.20 0.2527443 12.37 0.10873 1.83
tax rate in county
Average municipal tax - - - - - - 1.25434 3.51
rate in labor market .
Smallness 15.5051 3.17 5.109169 13.78 2.54227 7.13 3.00138 4.45
Equalizing - - 0.000107 8.23 0.0000009 -0.06 -0.00005 -1.77
Gotland - - -3.038113 -4.62 0.0901695 0.12 7.14489 2.96
Areal - - -0.0000118 -1.14 -0.0000377 -3.76 -0.00004 -2.16
Pop - - -0.0006059 -8.68 -0.000002 -2.55 -0.00001 -1.62
Pop65 - - 3.439246 2.70 -2.042901 -1.43 0.98827 0.35
Popl7 - - -6.097839 -3.39 -13.14797 -6.46 1.21852 0.24
Stockholm - - 0.7196788 1.39 -0.2220952 -0.22 2.33102 2.14
Capital - - -0.5511642 -4.48 -0.4529428 -4.15 -0.71609 -3.39
Social - - - - 25.34159 10.34 22.46321 4.76
Child - - - - 0.0257071 13.04 0.00085 0.29
Elderly - - - - 0.0076392 5.52 0.01615 6.22
School - - - - 0.0129486 9.28 0.02630 7.36
Income - - - - 0.000006 4.66 0.00001 0.91
Density - - - - -0.0062721 -9.69 -0.00254 -1.69
Housing density - - - - 0.0104286 8.55 0.00363 1.30
Constant 6.419868 3.36 19.52874 18.55 19.24102 17.27 -11.73522 -1.36
Adj R-square 0.2647 0.6219 0.7140 0.1928
Moran’s I statistics - 39.81 28.69 20.19
Anderson Statistics B 1162.370 p-value: 597.808 p-value: 16.009 p-value:
‘ 0.0000 0.0000 0.0003
Sargan Statistics - 202.791 p-value: 61.222 p-value: 9.175 p-value:
0.0000 0.0000 0.0025

Note: Instrument variable estimations with average control variables as instruments. The squared inverse distance is used as a

spatial weight matrix.
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m,=a,+ot +a,Y +a,-Z), +n,

?ﬁfﬁﬁﬂﬁﬁﬁOD%?ﬁﬁi
ﬁo+,31T+,32 ( n)+BS,+BX, +é,

m . het migration Y,Z, X : €xogenous controls

¢ : municipal tax rate 7 : county’s tax rate
Z ¢/ n . average tax rate among surrounding regions
S _: proportion of population in county (smallness)

SRS AT (2):5mibsst

Variable Mean Standard Deviation Maximmum  Minimum
Tax-muni{%) 2131549 1.316605 16.18 33.25
Tax-county(%) 10.18712 0.8468438 0 12.27
Tax-total(%)  31.50261 1.15143 26.5 34.24
Net-migr 0.0014422 0.0066892 -0.0252078 0.038768
Pop 31006.3 59048.03 2541 782885
Popl7 0.2205853 0.0207482 0.1538637 0.286543b
Popbd 0.1915716 0.0369334 . 0.0824937 0.2998466
Areal 1420262 2496.663 8.82 19446.78
Density 126.7233 424.29 02434152  4190.068
H-stock 0.4847046 0.0488743 0.342112  0.6465912
H-density
Social 0.0225204 0.0084282 0 0.070075
Fgualizing 725.0405 2504 864 -3584 13196
Smallness 0.0725002 0.1106263 00031854 1
Fmp-rate 0.4508881 0.0321178 0.3176143 0.5421206
Vacaney (%) 4414828 5.043045 0 376
Housing prices 930.9748 701.6251 198 5357
Sehool 10093 12.09 58 150
Child 98.90 17.37 49 171
Elderly 102.33 30.11 28 238
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