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The Effect of Cigarette Price on Smoking Behavior in Korea
Woojin Chung, Seungji Lim", Sunmi Lee, Sungjoo Choi, Kayoung Shin, Kyungsook Cho”
Graduate School of Public Health, Yonsei University, Department of Public Health, Yonsei University Graduate School”, Office for
Aging Society and Population Policy, Ministry of Health and Welfare”
Objectives : To determine the impact of cigarette prices consumed by smokers. The inclusion of other behavioral
on the decision to initiate and quit smoking by taking into risk factors reduced the estimated price elasticity for
account the interdependence of smoking and other smoking participation substantially, but had no effect on the
behavioral risk factors. conditional price elasticity for the quantity of cigarettes
Methods : The study population consisted of 3,000 male smoked.
Koreans aged =20. A survey by telephone interview was Conclusions : From the public health and financial
undertaken to collect information on cigarette price, perspectives, an increase in cigarette price would
smoking and other behavioral risk factors. A two-part model significantly reduce smoking prevalence as well as
was used to examine separately the effect of price on the cigarette consumption by smokers in Korea.
decision to be a smoker, and on the amount of cigarettes
smoked. J Prev Med Public Health 2007;40(5):371-380
Results : The overall price elasticity of cigarettes was
estimated at -0.66, with a price elasticity of -0.02 for Key words : Smoking; Elasticity
smoking participation and -0.64 for the amount of cigarettes
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Table 1. Relation of selective characteristics to (1) smoking status and (2) amount of smokingamong ~ ©]7}F $1=A] o]l th 3+ 2 3}= Table 2] A A]

Smorersied) Stoick #4 Ao e e
N Percent smokers srilﬁiz“;:mgﬁjfa?é) 0&1}9]— H] % ?ix}tgi ?—lﬂi‘};ﬁ, ?_] ’E‘/\é Oﬂ [q'
Characteristic N

% 7 MantsD  tor  CHEH A Abol7 SIT 2L A
A 25T, 43 559 BMIe 94

Age(years old) 20-29 679 381  4335° 5844079  5.16” )
0-¥ 6% 450 600+ 06 9] ¢ el gt Aol 7k Q= whaf ] &
50 - 59 B4 383 6.14-082 ARF Al o 3t 2fol 7} §lolom A&
> 60 499 309 5.94+0.76 olB z]0] j;o;] HL 3] 30]% A
Education <Middle school 458 378 45667 608077 628" 1, A9 Fef ] AR A
Highschool graduate 988 46.1 6.080.84 Y%t 21o] 7} Qg ot SRl A= A
Some college 375 264 5.7240.79 ®
College graduate 1179 417 596082 o7} glo] thAi thE A e Bt}
Religion None 1665 463 T3ITT 6034080 547" Soi0d 2 ZRO| i3t 2K AE
Buddhism s18 417 609076 1 = '—O:;: 230 oie 125
Christianity 817 284 585093 3| =AM
Oceupation None 934 309  6197° 586408  589” A EodolH A% 5
White collar 1301 425 6.03+084 Table 30 A= Flof - A7l vfeh =
Blue collar 765 493 607+0.79 A8 F R A= A AEH L
Familly income per month (10000%) < 150 807 379 21117 6014075 067 ]C Hi . D:Jr R ]
150 - 249 656 480 5994083 BE A ZolA] gl 7H4 (log)9) 24+
250 - 349 807 372 605+071 N = 5ol T8
> 350 463 429 595+ 100 F= L8 LAl 249 g
Marriage Unmaried 928 415 036 5904080 298" 2 TR AA o] S5 o] LA
Married 2072 403 605+083 e .
Children under 12 years old No 453 1185 6024090 096 g} vl gk vl S5 S AAT 34
Yes 1330 374 607+078 o] 0 oA o daks
Residence Seoul 647 293 1773 599+083 08 191 el ot 27lele dE= mAA
gfiagnu % Z‘éé gggfggz oo WA logit 232 A S A7 %o
Tncheon 157 382 5974081 F7) vl 23] 7 HE A4 3}03
Gwangju 81 346 578+ 111
Daejei]l 8 407 603+0.70 o el 2 g7 2498 7= B
Ukan 6 409 6034077 9] 739- Log Likeligood 7S -62991]4] -587
Gyeonggi 32 435 599082 ke oo -
Gangwon 97 340 6214056 2 % 21% F7Feith EA S glo] &
Chungbuk 91 418 592091 o 9 il LA 3 O BAE
Chungnam 123358 1084076 LT;—”JF A e s AR
Jeonbuk 18 322 6.08+0.88 WEH LA - AAAD BEAS 46
Jeonnam 123 366 627+046 e o =
Gyeongbuk 170 435 590+071 Y2, By Yo AP EHE F
Gyeongnam 193 435 6.07+0.88 E 5] Usﬂ 2 or 7
Jeju 3 44 5944117 YR SAR 3 ellA 2l 7HA (log)
Pure alcohol intake per day (gram) None 929 310 13729"  600+0.74 051 91 ]- s} 2;<]. 8ol | PATE B &
<632 547308 5944085 ; o o1=lon
632 - 740 79 455 5994077 AA 0% 2] 331t (p<0.0001).
>74.1 697 562 604090 B oA D7 A (log)H 20
Regular exercise No 1606 448 2488 605+078 244" Bl g7 dog il 13k
Yes 1394 358 5934088 rsgyjr 23} 8-S E3Hh3 9o 2, Fojo]
Body mass index (Kg/m) Underweight 56 4821 221 590051 097 u q E’:]/\ = o
Normal 1294 4088 5974080 F A4 9= 7HAdE S EE5)
Overwieght 885 3944 6.06+0.78 o] thy 74 <0 5
Severely overwieght 729 4170 6004093 8l Sl 7k (logyd 2] 27+ 9} Al
Subjective health status Excellent 294 371 32547 599+077 006 FA2)9 25 #5ka G 74 (log) W
Good 975 350 6.01+0.86 o o ) & o
Fair 1301 430 601+0.78 O HtAE w5 st 5 of7] o] Tl 7H4 (log)
Poor 359 507 5.99+0.93 2~ 13 8ko >~ =A% 21l o
Very poor 71394 594070 W4 12+ F<) Alg 422 Hatdit o]
Risk perception of lung cancer <5 516 4826 3761  6.04+0.77 0.59 g7 T TR 44 ¢ *#n|9 7}
5-19 616 4659 598085 o
2 - 49 506 3696 5974088 AYEY S BY U, BYY, ‘B3
=50 637 3344 594091
‘ + A 7¥7F 38, - 30 A A
Start age of smoking(years old)' <17 365 627 594 6.09+0.74 353 1 2171038, -028, 003 0.2 AR5 A %]
920 o 98 S902001 St dRdd SHS kR SAE
>21 560 555 6024078 wjuict o] A7} shopA| 11 QS &
Parent smoking No 643 367 52T 5.88+0.87 246 oIl o 5 A o= A
Yes 2236 418 603+081 STk ofw, FlolR A 2. =uo) 7HA
Friend smoking No LI00 269  13638" 5784103  464™ B4 & B0l B9 FhAEE A 1} Aol
Yes 1875 487 608+0.72
gk 7 ol f-olaljof sirt. 2y A
p<0.1, "p<0.05, “p<0.01 *:No experienced smoker is excluded which is 960(32.0%) among total subjects = = o
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Table 2. Cigarette price(log) between smokers and non-smokers
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NCigarette price(log) of ~ NCigarette price(log) of non-
Characteristic smokers smokers
N (Mean®SD) NtorF N (Mean*+SD) NtorF
Age(years old) 20 - 29 248 777+009 2012 151 7.76+0.15 1073
30 - 39 313 778+0.08 119 7.68+0.26
40 - 49 279 7.77+0.09 127 7724023
50 - 59 158 7.75+0.10 68  753+057
> 60 144 7.70+0.11 73 750+059
Education <Middle school 163 771£0.11 2641 57 7524053 598
High school graduate 435 7.76+0.10 165 767+043
Some college 92 7754009 102 7.77£0.11
College graduate 452 7.78+0.08 214 766+031
Religion None 729 776+0.10 296 264 7.70+£031 295
Buddhism 200 7.76+0.10 88  7.70+042
Christianity 213 775+0.10 186 7.62+0.39
Occupation None 274 774+0.10 28177 176 7.69+030 1.63
White collar 509 7.78+0.08 245 7.69+032
Blue collar 359 775+0.10 117 762+050
Familly income per month (10,000) <150 293 773+011 2307 119 7.66+036 049
150 - 249 301 7.76+0.09 97  7.65+046
250 - 349 218 778+0.08 154 7.69+027
>350 245 779+0.08 115 764+044
Marriage Unmarried 366 776+009 088 188 7.74+0.19 398
Married 776 7.76+0.10 350 7.64+042
Children under 12 years old No 308 777+£009 4287 144 767+024 2927
Yes 468 7.74+0.10 206 7.52+051
Residence Seoul 230 7774009 129 150 7.68+028 0.67
Busan 87 7.77+0.09 42 766+055
Daegu 69  7.78+0.10 15 7.79+008
Incheon 59 7754011 31 7.69+052
Gwangju 25 7774008 17 7624043
Daejeon 34 776+0.10 9 782+0.10
Ulsan 26 7.78+0.08 12 763+034
Gyeonggi 266 7.75+0.10 117 764+040
Gangwon 31 775+0.10 18  7.63+021
Chungbuk 36 7.76+0.10 15 7.53+047
Chungnam 42 774+0.11 22 7.68+041
Jeonbuk 36 7724011 22 768+036
Jeonnam 4 776+0.10 18  764+028
Gyeongbuk 68  7.78+0.10 24 776+029
Gyeongnam 76 177+0.09 22 773+0.14
Jeju 13 775+0.10 4 771+013
Pure alcohol intake per day (gram) None 275 174+011 7257 160 767+033 2.04
<632 147 7.75+0.11 115 761+051
632 - 740 336 7.77+0.09 151 7.68+032
>74.1 366 7.77+0.09 105 7734025
Regular exercise No 676  776+010 028 286 7.69+028 121
Yes 466 7.76+0.10 252 7.65+043
Body mass index (Kg/m’) Underweight 25 7724011 576 7 7.79+0.08 033
Normal 503 7.75+0.10 246 7.66+036
Overwieght 327 1774009 156 7.67+038
Severely overwieght 277 7.77+0.09 128 7.68+035
Subjective health status Excellent 102 776+£0.10 168 59 7754049 085
Good 325 776+0.10 197 7.66+030
Fair 522 776+0.09 21 766+037
Poor 168 7.74+0.11 53 7.68+037
Very poor 25 775+0.10 8 7641022
Risk perception of lung cancer <5 233 776+010 143 76 7.70+027 021
5-19 273 1774009 110 7.67£034
20 - 49 176 7.76+0.09 118 767+038
>50 197 7.78+£0.09 136 7.67£040
Start age of smoking(years old)* <17 217 7774010 122 45 7604041 1.03
17 - 18 266 7.76+0.09 78 164+041
19 -20 358 7.77+0.09 8 767+031
>21 296 7.75+0.10 76 755+0.60
Parent smoking No 223 7774009 201 113 770+025 1.08
Yes 913 7.76+0.10 419 7.66+039
Friend smoking No 273 776+009 059 227 760+041 352"
Yes 859  7.76+0.10 306 7.72+031
p<0.1, “p<0.03, "*p<0.01,  : No experienced smoker is excluded which is 960(32.0%) among total subjects
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Table 3. Logistic regression for smoking status
Model 11 Model 2 Model 3¢
Characteristic
B B B
Price(log) 530.36™ 607.14™ 589.30™
Price(log)2 3433 -39.29 -38.12™
Age(years old) 20 - 29(referent)
30 - 39 025 0.26
40 - 49 0.02 024
50 - 59 0.04 021
>60 021 035
Education < Middle school(referent)
High school graduate 0.18 -0.26
Some college 082 -1.83™
College graduate -0.39 -040
Religion None(referent)
Buddhism 029 -0.15
Christianity 0.73" 055"
Occupation None(referent)
White collar -0.36 -0.38
Blue collar 0.005 -0.006
Familly income per month(10,000%) < 150(referent)
150 - 249 0.079 055"
250 - 349 -049” 027
>350 0.09 0.26
Marriage Unmarried(referent)
Married 033 043
Children under 12 years old Residence ~ No((referent)
Yes -0.12 0.07
Seoul(referent)
Busan 0.11 0.18
Daegu 1.12 144
Incheon 033 0.14
Gwangju -0.25 0.08
Daejeon 0.89 0.88
Ulsan -0.03 0.13
Gyeonggi 054 056"
Gangwon -0.002 027
Chungbuk 0.39 0.10
Chungnam 0.11 -0.03
Jeonbuk 0.15 0.36
Jeonnam 0.67 0.63
Gyeongbuk 053 049
Gyeongnam 0.72" 0.65
Jeju 0.16 093
Pure alcohol intake per day(gram) None
<632 -0.23
632 - 740 045"
>74.1 0.71
Regular exercise No(referent)
Yes -0.10
Body mass index (Kg/n) Underweight
Normal(referent) 027
Overwieght 036"
Severely overwieght -0.30
Subjective Health Status Excellent(referent)
Good 0.067
Fair 048
Poor 0.81
Very poor 0.12
Risk perception < S(referent)
of lung cancer 5-19 0.12
20 - 49 .66
>50 061
Parent smoking No(referent)
Yes -0.18
Friend smoking No(referent)
Yes 0.69"
Log Likelihood 953 =192 -587
AIC 1913 1,651 1,274
% Concordant 457 74.0 716

p<0.1, "p<0.05, “p<0.01
T Model 1 - logistic regression controlling for nothing

: Model 2 - logistic regression controlling for socioeconomic variables
§: Model 3 - logistic regression controlling for socioeconomic and health-related variables
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g A Sy AdA 9 £ 8-S Table 4. Ordinary least squares(OLS) regression for number of cigarette smoked per month
°F03% ashil A FAFS oF e Model 1" Model2'  Model 3  Model4"
64% 7raote adE 71dE ¢ Qltke cenie 8 3 3 8
dAo] Ak AR A BEA  percept 7000 9 9267 1027
O A AlEL 23] o 2O A9 Price(log) 013 0547 049¢ 064
= AAbshs AA SRR A oking 470 AT -6
P 106 9149 44 el ] oot oo™ 00w 00001
N - umber of trying to quit smoking 0. I I
\/j]'*é 31 %Od%k% Q}: 6.6% Zj} .)1\_‘?:'_]' ;ﬂ% o‘ﬂ Start age ofsmoking(years old) * < 17(referent)
=3} 2~ O]E]— 17 - 18 0.04 0.06 0.06
o= A 19 - 20 -003 003 007
oleig A3, 1)) AT 31320l -2 am oM o
Parent smoking No(referent)
744 ©e/do] 042~111 FFol3lal, ¢ Yes 003 001 003
Fri ki No(ref
610 3% WA 1 Belgo] g Fiedomkig Noteken) o o o
ol A& Zhotsh uf t}E el nA 4 Age(years old) 20 - 29(referent)
e - 30 -39 0.12 007
Aeg g4 M dEy s £ &2 A 40-49 015" 009
T 35l vl3) $elkere) 7w 0 o
Ao Ads) =8 432018 oF =9It} I Education ; }V{i}ddl; sclhg(ggrefterent) oo oot
o= _ . igh school graduate -0 0.
3t 5 wel Y v A= 7H vy Some college 002 008
2] 0 5ol o o] 2 College graduate 011 004
2 ml=re] ARkl -074 31]ef B Religion None(referent)
WO 42 WYL o @ AT Buddhi s oo
. Christianity 003 003
éj ?_] -0.08 [6 ]q' H]‘;\:‘ﬂ' Qj % 5]—91-1—1, Occupation None(referent)
FAZY A2 w53 g5 7] e colr oo
EATF 49 F M =& 34291 058 Familly incomeper month (10,000%) < 150(referent)
o 2 o 150 - 249 001 007
3], 0.39 [6]E.t} & 7 A& Holal 9l 250 - 349 003 007
: oo o >350 -001 005
q’- O] E1§_]: é'ﬂl_l—- TE] q-a}oﬂ Al' 1= HH 7]‘ Mamage Unmanied(referent)
Ag AR A9 HARY AAAT 2 Marid o
B A o} 2ol A 3o F4E 1t
9} ZoIRe] Gele o] A Ael A7) HEG A ATANGG I EF el adhs ABE nolA 9%
E77} 9l Ao2h= AL AAFEITh AE B A0 Z At Hrt ok BESh FRAbeho] Fdste A4 A
7, A8l A Agel g Auea  w ATelNE BEvbAs we sk of g AR, g Ao SARE, =
70 A9 Th2=a 7} 7HA e njekg o] o HHAAS AT QoM AR E AR e FAFl S
C A 1 Ak Lance 5 (g1o] PO EAN FABFA LA 500, Towmsend 5 [619] AT AT} 2
AAotgl 7o oz mAA e ©EAHSRATedsE vdd E f 259F, 2T ddol (3l
898 BA8 A, HAeE Aol 0~015 =PI A 7HA Y IS steletei Al 3H, Remington 5 3412 | o] T gt
2T s e g2 g SOtk Hu s 2419 el ek el ARAA T S FAA 9
& 1740] o] AlA o =5 chujz AR ARIEAA SR ohRh AdEd o] Aadtal Husglont & Aol A
= g0l a3

57) g 2o TR} At 2EAgA T8 SAT wRtFA -l Bk 7}
ghe o] ZHaelsl om, 5] 4

il 717 olAfo] Zolo|ut ol 7hae] A = EiaEe] aE R HEAAH
ek n| A Baoty sty on, T THARO] FUSH G B¢ & FEold FAAE Aol At
Laxminarayan = [9]& W[ EWe] A9 717 QA Al t@ APAAE 25 ofd FHOR A9 $2F Hop] o
Aoz olg) A0l SENRS Ax = 7He ol HaskGIth Douglaset <ol BE Sgro] B Al s
2 ok oz 2o Aske zg)s) v Harharan (332 F20 Felo] FAAZL  JFE £ 4 AT 35] ol HH) 2B
o] tiot 714 AL gabl gdw w2 /FeAE Bt B aglont ¥ 29 543} AF SRl YoM FAE
Ttk T Cejubehs ngAde ATl RS FANG FRARe] @ ARIA oHA] b= AlolAE Ak
sERHo nAYs Adzche) vg  waohs BT FAT AR QAT ekl FAA FAFE A 29
o] 3] Yo} o] 2]t Tz o] Aao] A waed At FARHSYE SAYE ol tEY] otk ot BFE 1
o] Brlate Bolabe] grRo) jgsr WM ©EAl SAHCE FAsle  aly] fef T Ao hst Rkt AR
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P AR AEER S FATA Wt A oJs) ol o] A o] Jones [36],
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Table 4. Ordinary least squares(OLS) regression for number of cigarette smoked per month

(Continued)
Model 1T Model2©  Model3°  Model 4"
Characteristic
B B8 B B8
Children under 12 years old Residence ~ No((referent)
Yes 0.03 0.03
Seoul(referent)
Busan 055 0.04
Daegu -0.08 -0.03
Incheon 0.09 0.09
Gwangju 0.18 -0.34"
Daejeon 003 0.04
Ulsan 007 -0.06
Gyeonggi -0.10" -0.08
Gangwon -0.09 0.11
Chungbuk 0.05 -0.09
Chungnam -0.09 0.11
Jeonbuk 0.12 0.09
Jeonnam 0.13 0.19°
Gyeongbuk 021 -0.20"
Gyeongnam 007 -0.09
Jeju 020 024
Pure alcohol intake per day(gram) None
<632 0.04
632 - 740 -0.05
>741 -0.01
Regular exercise No(referent)
Yes 0.05
Body mass index (Kg/n) Underweight 0.002
Normal(referent)
Overwieght 0.04
Severely overwieght 0.03
Subjective Health Status Excellent(referent)
Good 0.06
Fair 0.04
Poor 0.04
Very poor 027
Risk perception of lung cancer < S(referent)
5-19 -0.06
20 - 49 0.003
>50 -0.008
R? 0.0003 05670 06211 0.6746
Adj.R? -0.0006 05937 0.6058 0.6510
F(df) 029(1) 181219 40.69(40)™  28.56(54)"
Durbin-Watson 2003 1910 1.962 1.852

“ip<0.1, 7 p<0.05, 7 p<0.01
:Model 1 - OLS regression controlling for nothing
#: Model 2 - OLS regression controlling for smoking-related variables
§: Model 3 - OLS regression controlling for smoking-telated and socioeconomic variables
"' Model 4 - OLS regression controlling for smoking-related, socioeconomic and health-related variables
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Appendix.

dil5a9 7h BHAM)E AAE)S dskeel B FLFQSI UsHEoln olF FHo

o
= masw n:%(%)l 2 EAY 5 Atk E AT logit B8 SARFARYL

tn(TE) = et d(tnP) +e(nP)’ + 5X gaoIs. @714 ol Hgsiel exvs) 73

aln (—2—)
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