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A Study on the Elasticity of Tax Revenue to GRDP
¢ Before and After the Global Financial Crisis
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For three consecutive years over 2012~2014, tax revenue failed to reach the projected
level estimated by the government and even the deficiency of tax revenue was getting
worse gradually. Although an increase in tobacco prices in 2015 succeeded in easing
the tax revenue deficiency problem, the accuracy of tax revenue assessment still keeps
generating controversial issues in the Korean economy. To estimate tax revenue
precisely, it is important to investigate closely whether the degree of elasticity of tax
revenue to economic growth has been fluctuated. For that reason, this study examines
‘to what extent’ as well as ‘in which tax item’ the degree of a tax revenue elasticity
has changed across the global financial crisis that brought about a deep economic recession
and a structural shift in our economy. Also, by intercomparing the recent degrees of
a tax revenue elasticity among several tax items, it will be analyzed that ‘in which
tax item’ the level of fluctuation of taxgathering is large or small under the current
economic downturn. In so doing, this study uses panel data of 16 local governments
across recent 13 years in Korea to empirically analyze the elasticity of tax revenue
to GRDP by the major tax items of national and local taxes. The analysis results show
that the revenue elasticities of corporation tax and local education tax have increased
crossing over the financial crisis but other tax items have kept the same level in their
revenue elasticity. The increase in tax revenue elasticity after the financial crisis means
that those two taxes’ revenues have decreased as they react more sensitively to the
economic slowdown. When the revenue elasticities of the major tax items after the
financial crisis are arranged in ascending order of size, it is as follows: tobacco consumption
tax, property tax, automobile tax, income tax, acquisition tax, local education tax,

corporation tax. This result says that tobacco consumption tax can be relatively most
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favorable for stably gathering tax, because a tax item with a small tax revenue elasticity
reacts less sensitively to the economic downturn. It will strengthen a staunch initiative
of the tax policy in a low—growth economy to figure out precisely the changes in the

elasticities of tax revenues over the economic event that causes a great shift in economy.

(] Keywords: tax revenue elasticity, national tax, local tax, panel—data analysis
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st Ab&-staAt eth(HW S FE, 2010)

I Bl FARAEA Q] AlF o e T 7E SRJAEEA FRAEA S A
duwt ollzt /3, m#AS He A9H-dxdH 5SS BASH. WA MET
(metropolitan) € FAAA A ] A9 G2 FAAXEA 7} =H12)0/4 1, H|FE=HA

|

oA

ol® 09] & 7tk FARAGA 9] Fd tnlE Uehll= GTP (government type)el
qeidE GTP1 & E¥8A =1, 2 9=0; GTP2 € #9A =1, 2 9=0; GTP3 & 5%
AXE=1, 11 =0 9 k= 7Rtk v FARAXEA 7 SHA, FA], EHAA T of
L fF3olE &3lA] kol GTP AFEY gho]l 2% 04 W EGH) o sidstAl =wA 7bA

rlo

54 () 5 e e AAAE 3 )E 6 3 O F
So) 712 BA%E (% 5)A AXHT YTk

[t
g 1E
>

i

<H D> FR W9 Il SHE

e HeH HER| o BEEHER ESETd Z|CH gt
Ax YEAR 208 2006 3.751 2000 2012

B A REGION 208 8.5 4.621 1 16
HAA RNTpc 1 208 0.395 0.497 0.041 2.752
) AEA RNTpc 2 208 0.456 0.358 0.15 2.121
o) HEA RLTpc 1 208 0.141 0.063 0.047 0.378
g AmEA RLTpc 2 192 0.089 0.022 0.055 0.157
‘j AAEA RLTpc_3 208 0.070 0.034 0.032 0.254
T AHEA1A RLTpc 4 208 0.064 0.030 0.036 0.168
Shuj 2 A RLTpc 5 208 0.063 0.008 0.047 0.087
19193 GRDP RGRDPpc 208 23.035 9.988 11.86 61.21
N & OLD65 208 10.476 3.728 4 20.9

1D WEEo] A (real) A& ARIAE7AS(CPD S &84 M5 (nominal) o2 HE Sxtd AY.



! 186 XYSHHT M3 A4S (EH 10735)

He My ZER| oo HEEHER Ak Z|Ch gt
AAE UNEMP 208 3.220 1.039 1.3 7.1
1EE EMP 208 59.483 3.086 53.4 69.2

GRDP th#]
AZAA 1% REXPGRDP 208 13.009 5.280 2.9 28.39

F1: A3 E Ak ol4de vole] #A59.
F2: B9 WME(20109 717 2A2)e] B9t W 09, WS A5 aelE %9,

dgdEAe] wdAd EAdeR @A AHHZ s

ol

Ir
to
Y

o
1o
of
>
2
0%

(contemporaneous correlation) @t A|AY &/ (serial correlation) Z18]3L ©
(heteroskedasticity)& &3l7] st & AT+ 99 2249 sid=Ed (1)
AFA F471M o2 PCSE(Panel Corrected Standard Errors) —TJEJ*
A 7o g Abggtt g u G EIHFE) Y132 BIAME dAFHF
PCSE #% Az}e} 4% vlwstazl gt} Beck and Katz(1995)7F A<t 3& PCSE %
& FE(Fixed Effects) %33 RE(Random Effects) % ol vl FA1ztie] Bzt
AGAEo] MZ el G TS F Ue TAA dBAAELE B8, o] dxY F9
AGA o] EFg Jdo] thf el 9¥FE A= AAE R T4 &
dqag = e Aol = 1 9t} Beck and Katz(1995)
(Monte Carlo analysis)& &3l o|¢ 22 PCSE F39e] Hd /WA
10~2070e]a sid ARG & AES ()] M57F 10~4070L o w5
ARl (asymptotic) F8F& E=EFTha ol k. 2 A9 F4 X d N
Aol s gaets FAAAGA F7F 1670 1L, ”He NAAST T AP AJAE 57
o 137]°e]2& Beck and Katz(1995)7} #|A]3}
ALD FBAge 22 A3 WAL 7HsAL 1A AIAIE Al ZfolE F2o2M4 PCSE
FH oA wiAE § U=F S

=

> Sh]
oN & o
M e et ok o
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£
s
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3) Hausman Test= AF7Mde] 2% 228 &3, 712 A1l 2322 FE) < 55 (RE) F¥ 23
% FE FYRgo| AT L, 717W %2 Aldl RE $+4530] HHrgUdS By webA FE9}
RE 3)AEA ] w2 3|AAF 34 22 Hausman Test2] AF7FE 717} o Foll 2Jaf B} Aeket d2)3
A eke] Aio] 713k, Hausman Test 23 ¥ =82 FEO| 3|AAG 43S Haustua} 3
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In(RNTpc_1)
(ANTpc 7 = 1915 AE HOIH %)
PCSE FIE
1n (RGRDPpc) 1.2089** 1.1259°
(RGRDPpc = 1°19 24 GRDP) (0.6157) (0.5560)
In(RGRDPpc) x FC 0.4592** 0.5614***
(FC = 3€97] gnl) (0.1833) (0.1734)
:‘°%’471 ol &g 1.2089 1.1259
971 o|F g@E€A 1.6681 1.6873
1n(OLD65) 1.7022%** 1.8134"
(OLD65 = 13174 %) (0.5262) (1.0184)
In(UNEMP) -0.2515 -0.3596"
(UNEMP = &) (0.1826) (0.2002)
In(EMP) -0.1993 -0.1460
(EMP = 318%) (1.2125) (1.6539)
In (REXPGRDP) 0.2559 0.2740
(REXPGRDP = GRDP tjH] Al&Z4td 63 (0.2489) (0.3820)
FAAXNGA A9 gn Yes No
FIARA DA FF tiv Yes No
A o Yes No
A% Hn| Yes Yes
Number of observations 192 192
Number of regions 16 16
Years per region 12 12
R-squared 0.9276 0.7283

—

T 1% RAFE, T2 5% frFE, 2 10% FelaEe dnlgh

)k,‘_:_k“
A%l U 4284 A3he (E Dol AXIEO] Atk POSE 34 A9k 29
At A FAA 2 HFS AAske 2541 GRDPel tis #4 71t 5 3

0.69219] &S Hol= RHA 5907 A-3=2 | 1 o] HghA| €2 3oz
Bt} 29 Aued ASASE 2000~20079 1670 B¢ AA HH o
0.6921¢9] GRDP &84 (1% oot ¥ <= Ad Aoz EAFHAY. a2y 2008

i

T ol oo o o



H7l A-30] gl 2}0](0.0367) 7 BAR o8 o)A oA E3] GRDPo| 3t &%

ol #5971 olddl & Sttt a1l Felvt e AR A5

2hA %%%’4713}% 22 Hale A5Ae GRDP 984S HsA7)E &
s17] o1, AS5AF7E 58971 o1dH o] F2 0.6921 ] w©E
d 2 el A WA G=Ee GRDP thal] vleke] 29l il
#= FE F4 daix e Azt el

¥ K
o = K
ol
1
o,

BN
UO

<H > ASMHEO B =H 20
In(ANToc_

(ANTpc_2 = 1912t HE ASM %)

PCSE FE
In (RGRDPpc) 0.69217* 0.9582
(RGRDPpc = 199% A4 GRDP) (0.2371) (0.4974)
1n(RGRDPpc) x FC 0.0367 0.0518
(FC = F%971 &n) (0.0405) (0.0495)
*:'°H7] ol wEy 0.6921 0.9582
=971 olF v 0.6921 0.9582
1n(OLD65) 0.2742 0.5276
(OLD65 = 13R17¥]&) (0.2198) (0.4109)
In (UNEMP) 0.0465 0.1187
(UNEMP = 4¥) (0.0607) (0.0813)
In(EMP) -0.3331 0.0607
(EMP = 14%) (0.4435) (0.6236)
1n (REXPGRDP) 0.2971** 0.3160"*
(REXPGRDP = GRDP dH] A&zt (0.1053) (0.1211)

FIAA A A vw Yes No

FAAXNGA £33 o Yes No

A< gy Yes No

A% g Yes Yes

Number of observations 192 192

Number of regions 16 16

Years per region 12 12
R-squared 0.9655 0.8782

=

F e 19 RGFE, e 5% freld

AN
flo

0% F9I57E v,




! 190 XYsEHT M3 A5 (EH 10735)

3) FHSA

9718
7%17%1 EHA, 4~Aﬂ¢% GRDP9] “45}01] fHoH 0.07329HF & ©g4o= vhgste=
Aoz Holznt o] e BA Ane BAH fFoda AYA kath. mebr] 3694 7] o
Fol gk M f A FAAF FYAE Ao FEA7) A-FE ASA A5 B
Aol frefulgt fsrt dojur] e Holetha & § & Aot} o= HASAF7t
7A71¥stol| el 4% oo gEAS 2870 AR, F 2] odstE A3 gel 9 wgtkst
A vhgsta Qe AL ofdete " onlgtt. tiA] DalA, HSAHF7E AA Sl £
b U2 wju GRDPE] 1% W3l 0.8811%2] W3l& 2 Wk3-ate Aol HSA| 2 AA
ARl RHo g o A7IAA IH HoA HASA FUY B PRA) o] B AR
b @ 5 gss qu ASA e g ol welEry olde BAE sn Stk
tlA ztol 7} AAHE, FHo| w2 B4 43 A 9] PCSE 4 A<} 9 (k)& 2
o gt
< 8> FSMEo §EM - 2
In(RLTpc_7)
(ALTpc 1 = 121 HE FSA )
PCSE FE
In (RGRDPpc) 0.8811** 1.1323**
(RGRDPpc = 1919 24 GRDP) (0.3516) (0.4979)
In(RGRDPpc) x FC 0.0732 0.1091
(FC = 8971 ¢gn) (0.0831) (0.0797)
F597] olxd ©=A 0.8811 1.1323
FE97] ol F &=A 0.8811 1.1323
In(OLD65) -0.6540"* -0.5957
(OLD65 = 1#<Q174]%) (0.3122) (0.6129)
In (UNEMP) -0.1637 -0.2104*
(UNEMP = 43¥) (0.0999) (0.1106)
In(EMP) 0.3074 0.7277
(EMP = 1.8%) (0.8310) (0.7835)




XSASO| ChEt M40 Bt 24 191 F

In(RLTpc_7)
(RLTpc 1 = 121E AE FSH %)
PCSE FE
In (REXPGRDP) 0.3465"" 0.5087***
(REXPGRDP = GRDP thu] &2k u]%) (0.1711) (0.1708)
FIAA A A vw Yes No
FRANGA 73 o Yes No
A< gy Yes No
Az g Yes Yes
Number of observations 192 192
Number of regions 16 16
Years per region 12 12
R-squared 0.9388 0.8917

FL2 1% RAFE L 5% TR, T2 10% fAFTE v
4) A5

A aEAe AdugAge] Al FRE X0 st AgozA] FHA d5d
Rrretar AR AAA, HEA, SFHA, AAA, AHEA|, el AnA 5 J
T FFo] gle o] AA MBS R Frkete] BAsta glo] A uSsAe] +Y
GRDP =il 93% He F2E AYa Aok, AgasAe] o] 2 54 A u MGt
A7 Eo v gEH oz W 5 e Edz "Hot AAZ (F QA" H A
WA= GRDP EH St Al &) 8971 oA Hluds wf (L m)e] W
5 Yehdth 2000~20079 Ale] GRDP7}F 1% 5718 Wl A uSAl¢E 167 F9A}
A FHH oz 0.9241% S7Feke H3E wdoyt(1% oA BAHCZ &
o), F¥U7]l olF &Aool 0.0532%F AAM(10% F=oA FEAHCZ H9)

o)
P

2008~20121 Atelal 1%<] GRDP Z7tell thall A usAl7t B 0.9773% %8 <
7¥ete B S BT AMuSAF7E 259171 ©]F GRDPA HE ©@A4¢] 25 o
Al A(rationale)& AWuSAE FA st FA7INE 9 AEs 5 dF AlEdA 4
7AEel et @4 wist g i A8HE e 2 AR W 2] il
Ao 2 AlgHEY, ol 74 Adsiad, v 2t X]“Jﬂé’r*ﬂﬂ A 7] Hko] B= A
AEE T & A7 72 B2 5 AlE, & d= gAxde 5448 2719 =3 ==
oo} o o GA S L7 Tl 5971 ol F A713A W}E el A9 Wyt o



!192 AYHHHT M0 H4B(SH 1073)

B AEREEY A cr RZeHA dold = led], olgk 22 dAA = AT sAl
B2 g 1A g e BE A asAe] A AEozA g =2 v/ AAleka
At A e] A7 RE A A ESl B e AleS Zajte] FA 9 2 A A
(40%), Bl &B]A(43.99%) ZPEXW(BO% FHSA (7124 &4 20/1000S *ﬂg
& A&oto] AEF MG 20%), S5 (20%), A (20%), FRA w52 (10

o Q17 507 ol de] Al 25%). Elxﬂi, A7t T dAA A AFSEAA =S H]
F3 AR GA S M QA S5 B AR H 8 &0 Fs T Al A A=
Bgol BSH7= A

= o AL nSATt Bt HH}E?H 7 %% onsl7| = spA|RE, o (i) 0.2 7]
7F G wof = A SA g7t o] Bk HH}E?H FastA HAA Alg B o] 129l
e AL dositta & 4 k. a0 H29 sl A7) A A uSAlge] B9t
B8 A o] SUitt A o Uk St gHH, Al EA e A AlEEL] F
THQ Mg &8 FYAE(PCSE 719 < A= ¥lu-AEdS Wl GRDPl tig A4
gL ASA-ARLSA 0>k oz2 & Aoz BAEU,

A SA e g te FE 34 23 e a697] A-F 2 AusAs &
A A zfol7t oA elgt= PCSE #4 Z23ste tha o0& 24 i Holx e
dl, FE F¥9e] A4 g D AAE A3 wy o FoA] ate]dg <t the
Ao A EFE 2k (standard error) 9F 2o WE S| AATY TAA fFoldo] Eix]7] WlE
QA Aow AT 4 vk, A AV A1HdA AFIAD miel Zo], Hdry 4
Al PCSE 9 3% o] FE 4| vls] 224 34 A& slashe o A 44
S 3 £ olomg B AFEs PCSE 34 Aol thet sjao Hop FAE T}l 3ict

<H 9> AghusHaol HEM M 20
In(RLTpc_2)

(RLTpc 2 = 191% AZ X|gT M %)

PCSE FE
In (RGRDPpc) 0.9241%** 1.0575***
(RGRDPpc = 1%1% A4 GRDP) (0.1385) (0.2670)
In(RGRDPoc) x FC 0.0532" 0.0660
(FC = F%971 &n) (0.0311) (0.0425)
w5971 ol g€ 0.9241 1.0575
w5971 olF g@E€A 0.9773 1.0575




RALS0| Cht M4l B2y 24 15£F
In(RLTpc_2)

(RLTpc_2 = 1212t AH XYuSA+)

PCSE FE
1In(OLD65) 0.0949 0.1090
(OLD65 = 13 ATH &) (0.1317) (0.3976)
1In (UNEMP) -0.0403 -0.0645
(UNEMP = 49&) (0.0402) (0.0519)
1n (EMP) 0.1595 0.2902
(EMP = 18%) (0.3517) (0.3884)
In(REXPGRDP) 0.1365 0.2262**
(REXPGRDP = GRDP tu] A|lZZA4tl u]%) (0.0701) (0.0857)
FAAANGEA AY tv| Yes No
FIARA DA FF tiv Yes No
Ag 9n Yes No
A% Hn| Yes Yes
Number of observations 192 192
Number of regions 16 16
Years per region 12 12
R-squared 0.9747 0.5157
T 1% FSE, e 5% g, 2 10% regwe dvld

5 AAkA

4 71711 2000~2012d Aol 167K AR A o] A ttAl== GRDP ¥ ste] thg
gego] v e Ao r Btk F GRDP ¥t s AxbAlg7E 2okA] RizksH
HstebA] ot Alape] WE o] w4 Aty ofujoltt. Atk IAZIEE A Hfoka
Ne BAL A5E, 7Y, A 2 &87] 5o A Artel diste] fatets Algeltt. A
SAl, TEHsA S} 22 A Al BAStE AR EL A7 FeTS SleiA =
AdANE Aol A7t weA S7behs Aol slow, T 77 YEeEd JAHE
AdANE Aol A7t wheA dashs Aol diE ez AdsiA yehr] videltt. o
of vt ArtAlE FAIAZE & HAr Akl e g5-e) g T ¢l 71Eske] F3tE 7]
w ol AARA S Hlel] FH R =2 SR Fehe B Ak (F 107904
Ad, AT 56971 -T2 Al g8 Fad FlHd AelE 2R ¥ A=
TAE Zhed, AA 713E Ft ALkAlY BEAQ Al ©EAL 0.3194(FAIA FelaE



!34 ASHYHT 30 H4S(S 1073)

10%)2 9 F55 71535k k. GRDP 1% ¥atol i AxkAld= < 1/3
0.3194% #3lsle= l :v‘q—t— Zolt}, olgt xH*HﬂTA ey 271% oA EA
Al AEES] FHEAQ FHAE

AW §A 9F 2o GRDPoﬂ i3 geEAs %—L(/J\—dOOE 283 = & AUtk FE 5
% Aol M= GRDPe g AibAse] @& ovldte SAAST FHX 7 AA 713t
o Z2A fFARE () el 2715 AYUARE FAA R HlFog 2R YEyTh

H 10> el =M 8 2t

In(RLTpc_3)
(RLTpc_3 = 1212k A& T AN )
PCSE FE
In (RGRDPpc) 0.31947 0.5505
(RGRDPpc = 199% A4 GRDP) (0.1712) (0.3680)
1n(RGRDPpc) x FC 0.0498 0.0379
(FC = 2971 gn1) (0.0319) (0.0647)
:°ﬂ7] ol &4 0.3194 -
TE97] ol % A 0.3194 -
1n(OLD65) -0.2765 -0.2374
(OLD65 = 13R17¥]&) (0.2814) (0.4879)
In(UNEMP) 0.1043* 0.2710**
(UNEMP = 49 &) (0.0611) (0.1206)
In(EMP) 1.0440** 1.4716"
(EMP = 3188) (0.4379) (0.8354)
1n (REXPGRDP) 0.0472 0.1677
(REXPGRDP = GRDP th¥] A&Z4H v]3) (0.0817) (0.2159)
FIAA A A vw Yes No
FAAXNGA £33 o Yes No
A< gy Yes No
A% g Yes Yes
Number of observations 192 192
Number of regions 16 16
Years per region 12 12
R-squared 0.9830 0.9278

*

’

Foe 1% RAFE, T 5% KOS

rlo

10% #olsss onlsh

AN



RIAS0) cfet Mol B2y 24 19iF

6) AEAMA

A A 8971 A2 Aol glo] # (%) 7zt ZAH 0.5904 FE2
GRDPoﬂ g Al gEAds 2 Zle® BARO(E 1) 3}x). BA8e=E 1% 24t
Z oA foAel Aoz dehd a4 e4%] 0.5904% 1670 FAAAGHA =
4 GRDP7} 1% <7V | AHg2A47F Hit 0.5904% S71atths Aoz dE 4 9l
o} oolelgt A Ao oA Acxﬂ o &84 B4 A AFEY uiA g, g8 =3
A7)l zol7} IR FE 34 A2 5% EA Vﬁ frolgd)el o ARRES & 3l
ol AF7HA] A AA AEES HEFA AF &8 FHXE(PCSE 719) 2 Hl
S o, A oz Yo Alg gEEA %%OM. S71d) GRDPel g A4 e
Frs LETUNR)CZ FEstd A RS AA-F SA-A S aSA oF 2t

rL

0_1_,

)
o

S A “ﬁ
o El L

<H 11> AISXME0l Bl =8 201t

In(RLTpc_
(RLTpc_4 = 1915 AZ RLSKM )
PCSE FE
In (RGRDPpc) 0.5904*** 0.7071**
(RGRDPpc = 1919 44 GRDP) (0.1728) (0.3103)
1n(RGRDPpc) x FC 0.0054 0.0156
(FC = F8517] dvl) (0.0166) (0.0615)
1°H71 old w4 0.5904 0.7071
5171 1% &4 0.5904 0.7071
1n (OLD65) -0.3288" -0.3475
(OLD65 = %71 8) (0.1814) (0.5733)
In (UNEMP) -0.0106 -0.1112
(UNEMP = 491 ¥) (0.0410) (0.0670)
ln (EMP) -0.4388 -0.5500
(EMP = 318¥) (0.3257) (0.6978)
In (REXPGRDP) 0.1194* 0.2630"
(REXPGRDP = GRDP "] Al&44td v]3) (0.0714) (0.1288)
FAAANGA A dn| Yes No
FARAX A 59 ¢ Yes No
A9 iy Yes No
d= dv Yes Yes




!ﬁe X eI T M0 H4Z (SR 1073)

In(RLTpc_
(RLTpc_4 = 1218 AE XSAIHF)
PCSE FE
Number of observations 192 192
Number of regions 16 16
Years per region 12 12
R-squared 0.9914 0.9745

FOEL 1% RAFFE, L 5% FAFE, *L 10% FAFES nF
7) Al A

1671 F9AAGA 9] 4 7
GRDP "3l thsle] 714 vjetE Aol 28 7}x]

S
L
ot
=)
- B
sl
>
B
rr
o ri

15)3} ® ﬂl‘i:” /‘l, }4%@2& D“ﬂﬂi

7 1
H]Aﬂ zﬂ AkA Z}EXVH ?45*1]—1] s et &L A (k) 2 gl A7t 7P v
2= 9
2

In(RLTpc_5)
(ALTpc 5 = 1912 A& S AH|M £)
PCSE FE
In (RGRDPpc) 0.19317* 0.1806™
(RGRDPpc = 1999 43 GRDP) (0.0721) (0.0827)
In(RGRDPpc) x FC 0.0120 0.0119
(FC = 5&%7] ¢n)) (0.0113) (0.0213)
597] o]A BEA 0.1931 0.1806
9071 ol % g@E€A 0.1931 0.1806
1n(OLD6'5) -0.1933" -0.2171
(OLD65 = 1% 7H &) (0.1093) (0.1441)
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